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DISEASES  OP  THE  NERVOUS  SYSTEM. 

Section  III — Continued. — Diseases  of  the  Brain  and  its 

Membranes. 

CHRONIC  hydrocephalus. 

Latik  Eq.,  Hydrocephalus  longiis ;  French  Eq.,  Hydrocfphale  ehronique;  German 
Eq.,  Chroniacher  HydrocepKalua ;  Italian  Eq.,  IdrocefcUo  eronico. 

Definition. — Effusion  of  fluid  in  the  subarachnoid  spa^ee,  so  that  the  arachnoid 
becomes  a  sac  filled  with  serum,  or  generally  distending  the  ventricles  of  ths  brain, 
and  differing  from  cerebrospinal  fluid  in  containing  more  albumen  (Hoppe)  ; 
occurring  chiefly  among  children,  and  when  occurring  later  in  life,  generally 
dating  back  to  childhood.  The  tissue  of  the  brain  in  cantact  with  the  fluid,  espe- 
cially the  commissural  parts,  are  apt  to  be  broken  dovm  by  (edema  into  a  thin 
white  pulp — (hydrocephalic  or  white  softening), 

Patholog;y.— Chronic  hydrocephalus  was  very  little  known  till  Dr.  Whytt 
published  his  Observations  on  Dropsy  of  the  Brain  in  1768;  but  since  that 
period,  Dr.  Fothergill,  Dr.  Watson,  Dr.  Cheyne,  and  a  large  number  of  other 
writers  have  contributed  to  illustrate  its  nature. 

There  are  a  few  cases  in  which  effusion  of  serum  into  the  ventricles,  or  into 
the  cavity  of  the  arachnoid,  is  unaccompanied  by  any  morbid  appearance  of 
the  brain  or  of  its  membranes  whatever,  and  thus  there  are  manv  instances 
in  which  hydrocephalus  is  not  demonstrably  inflammatory.  More  commonlv, 
however,  some  legion  of  the  brain  or  it«  membranes  does  exist.  Thus  the  sub- 
stance of  the  brain  is  often  marked  with  more  bloody  points  than  usual ;  the 
§eptum  Ituddum,  the  fornix,  and  other  parts  forming  the  walls  of  the  ventricles, 
are  often  found  in  a  state  of  softening — sometimes  so  soft  that  Gcilis  gives  a 
caw  in  which  water  could  be  expressed  from  it  as  from  a  sponge.  The  mem- 
branes also  are  sometimes  congested,  or  opaque  and  thickened,  with  spots  of 
lymph,  evidently  the  effect  of  a  low  inflammiation. 
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The  quantity  of  fluid  effused  varies  from  a  few  teaspoonfuls  to  seven  or 
eight  ounces,  and  of  this  the  greater  imrt  is  generally  contained  in  the  lateral 
ventricles,  which  from  this  cause  are  often  so  enlarged  and  distended  that  the 
finger  placed  on  the  brain,  immediately  over  the  ventricle,  is  sensible  of  a 
distinct  fluctuation,  while  the  anterior  portion  of  the  fornix  is  often  so  raised 
as  to  cause  a  free  communication  with  the  third  ventricle,  and  perhaps  with 
the  fourth — at  least  the  effused  fluid  is  found  likewise  distending  those  cavi- 
ties. The  quantity  of  fluid  effused  between  the  membranes  is  also  often  very 
great,  sometimes  filling  the  whole  cavity  9f  the  arachnoid  as  well  as  the 
ventricles.  Dr.  Abercrombie  has  found  serum  effused  even  between  the 
cranium  and  dura  mater,  and  so  also  have  other  observers — a  circumstance 
hardly  known  in  any  other  disease.  The  choroid  plexus  or  ventricular  mem- 
brane, although  in  general  pale  and  healthy,  yet  sometimes  has  the  inter- 
cellular tissue  so  infiltrated  that  it  appears  studded  with  small  cysts. 

The  first  thing  that  strikes  us  on  examining  those  patients  who  suffer  from 
the  chronic  form  of  the  disease  is  the  enormous  size  of  the  head.  The  adult 
head  averages  about  twenty-two  inches  in  circumference.  Dr.  Bacon  gives 
the  ca.se  of  a  child  whose  head  at  three  months  had  attained  .the  enormous 
size  of  twenty-nine  inches  in  circumference  {Med.-Chir,  Tram.,  vol.  iii).  The 
head  of  Cardinal,  a  celebrated  hydrocephalic  man  about  London,  long  in  St. 
Thomas's  Hospital,  and  who  afterwards  died  at  Guy's,  measured  thirty-three 
inches  and  a  half.  There  are  instances,  however,  in  which  the  cranium  has 
been  found  unusually  small,  and  of  a  conical  shape,  the  sutures  being  closed 
before  birth  ;  and  in  these  cases  the  children  are  still-bom,  or  die  shortly  after 
delivery.  When  the  disease  comes  on  at  later  periods  of  life,  and  afler  the 
sutures  are  closed,  the  size  of  the  skull  is  natural,  the  cavities  within  the  brain 
distended,  and  its  substance  wasted  and  anaemic. 

The  forrti  of  the  hydrocephalic  head  is  also  sometimes  very  irregular,  one 
side  being  much  larger  than  the  other,  while  the  bases  of  the  orbits  are  for 
the  most  part  convex  instead  of  concave,  thrusting  the  eye  unnaturally  for- 
wards. On  cutting  through  the  skull  the  bones  are  found  to  l>e  remarnably 
thin  and  transparent.  The  sutures,  although  generally  closed  towards  the 
base  of  the  skull,  are  commonly  separated  from  each  other  by  a  wide  extent 
of  membrane  at  their  superior  portions.  If,  however,  the  patient  should  sur- 
vive for  several  years,  the  membranous  portion  becomes  ossified  by  a  number 
of  points  forming  "  ossa  Wormiana,"  and  the  sutures  are  thus  partially  closed. 
In  some  very  few  instances  the  sutures  not  only  close,  but  the  bones  of  the 
skull  have  a  morbid  thickness. 

The  membranes  of  the  brain  are  generally  thickened,  and  the  fluid  found 
efifused  either  into  the  cavity  of  the  arachnoid,  into  a  cyst,  or  into  the  ventri- 
cles of  the  brain.  When  the  fluid  is  contained  within  the  cavity  of  the  arach- 
noid, the  brain  is  sometimes  so  compressed  that  there  are  instances  in  which 
hardly  a  vestige  of  that  organ  remains.  A  singular  and  rare  variety  of  this 
affection  occurs  when  the  arachnoid  sometimes  protrudes  through  the/owto- 
nelle  or  open  suture,  and  the  dura  mater  and  integuments  yielding,  a  pyram- 
idal bag,  with  its  apex  downwards,  forms  externally,  which  hangs  low  down 
the  back  like  a  jelly-bag. 

When  the  effused  fluid  is  contained  in  the  ventricles,  those  cavities  are 
found  exceedingly  dilated.  The  convolutions  have  no  depressions,  but  appear 
unfolded.  The  corpus  callo^fum  is  much  raised,  the  septum  Ivcidum  is  torn,  or 
the  gray  commissure  destroyed,  and  the  white  commissure  elongated  to  the 
extent  of  an  inch,  so  that  the  ventricles  communicate.  The  parts  at  the  base 
of  the  brain  also,  as  the  corpora  striata  and  thalami  optici,  have  scarcely  any 
existence.  In  fact,  the  brain  seems  eximnded  into  a  large  sac,  in  which  the 
medullar^'  and  cortical  substances  are  so  confounde<i  as  to  be  undistinguisha- 
ble.  In  Dr.  Bacon's  case  tlie  brain  and  membranes,  even  the  dura  mater, 
bad  ruptured,  and  a  probe  passed  easily  through  the  ethmoid  bone  into  the 
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n(M«e,  by  whose  orifices  a  considerable  dribbling  of  the  fluid  took  place  during 
life.  Golis  met  with  a  case  in  which  the  water  was  contained  in  a  cyst  the 
size  of  a  goose's  egg,  situated  between  the  hemispheres  of  the  brain  of  a  child 
aged  six  years,  and  who  died,  the  cyst  being  entire. 

The  quantity  of  fluid  contained  in  the  cranium  in  cases  of  chronic  hydro- 
cephalus varies  from  a  few  ounces  to  a  few  pounds.  In  the  case  of  Cardinal 
it  was  found  to  exceed  ten  pints  (nine  pints  in  the  cavity  of  the  arachnoid,  and 
one  pint  in  the  ventricles).  Other  cases  have  been,  however,  recorded  in 
whicn  the  Quantity  has  amounted  to  twenty  pints. 

Authors  have  greatly  differed  as  to  the  nature  of  this  disease.  Some,  con- 
sidering it  a  mere  increase  of  fluid  from  functional  activity,  have  named  it 
dropsy  of  the  6ra/n,  most  often  congenital,  and  others  have  as  constantly  re- 
ferred it  to  an  inflammatory  origin ;  but  they  have  generally  concurred  in 
describing  an  acute  and  chronic  form  of  the  disease.  The  symptoms  during 
life  are  due  to  the  mechanical  action  of  a  variable  amount  of  fluid,  causing 
enlargement  of  the  head. 

In  the  chronic  form  of  hydrocephalus  certain  parts  of  the  base  of  the  skull 
are  liable  to  deviations,  which  are  quite  as  important  to  be  recognized  as  are 
the  numerous  extensive  changes  in  the  vault  of  the  cranium.  These  changes 
in  the  base  have  been  especially  pointed  out  by  Mr.  Prescott  Hewett  in  the 
first  volume  of  St.  George's  Hospital  Reports.  They  occur  especially  in  the 
lateral  parts  of  the  anterior  and  of  the  middle  fossse,  especially  the  orbitar 
plates  of  the  former.  These  orbitar  plates  are  driven  downwaras,  and  either 
present  a  plain  surface,  oblique  from  before,  backwards — or  they  may  be  per- 
pendicular, or  even  convex,  bulging  into  the  orbit  so  as  to  reduce  the  orbit  to 
a  mere  chink.  The  orbitar  arch  is  more  or  less  done  away  with  ;  the  frontal 
and  orbitar  portions  of  the  bone  may  even  present  one  continuous  line  convex 
in  its  whole  length. 

This  deviation  is  usually  associated  with  dropsy  of  the  ventricles.  If  the 
orbitar  plates  are  natural  in  shai)e  and  direction,  then  the  effusion  into  the 
ventricles  has  either  occurred  at  a  period  when  the  bones  were  not  easily  acted 
on  bv  the  pressure  of  fluid,  or  that  the  accumulation  of  fluid  is  on  the  surface 
of  tfie  brain — subarachnoidean  and  not  ventricular.  In  the  former — the 
araehnoidean  dropny — the  fluid  is  limited  to  the  upper  and  lateral  parts  of  the 
surface  of  the  brain ;  and  however  great  may  be  the  quantity  of  fluid,  it  can- 
notpress  on  the  bones  at  the  base  of  the  skull. 

The  deviation  in  the  orbitar  plates  characteristic  of  ventricular  dropsy  is 
recognized  during  life  by  the  state  of  the  eyeballs.  In  such  cases  the  eyes 
are  more  or  less  driven  out  of  their  sockets,  and  have  a  marked  direction 
downwards ;  a  great  part  of  the  pupil  is  hidden  beneath  the  lower  lid,  and  the 
white  of  the  eye  is  much  more  uncovered  than  usual. 

The  deviations  of  the  middle  fosste  of  the  skull  exist  in  the  lateral  por- 
tions, where,  by  the  bulging  out  of  the  bones,  the  base  in  some  cases  under- 
goes extensive  and  strange  alterations,  leading  to  singular  deformities  about 
the  face. 

The  deviations  are  of  the  following  kinds :  The  fore  part  of  the  squamous  por- 
tions of  the  temporal  Ixjnes,  as  well  as  the  great  wings  of  the  sphenoid,  may  be 
driven  outwards  and  downwanls,  and  bulging  into  the  zygomatic  fossae,  these 
bones  lie  on  a  level  with  the  alveolar  margin  of  the  su])erior  maxillaries.  The 
zygomatic  arches,  cla««cly  fitted  to  the  expanded  bones,  are  themselves  flatteneil, 
especially  the  nmlar  l>ones,  to  twice  their  natural  width.  The  orbitar  plates 
of^  the  sphenoi<i  project  into  the  orbits,  and  are  quite  convex.  In  some  in- 
stances, extending  from  the  orbits  in  front  of  the  spinous  process  of  the  occii)- 
ital  bone  behind,  large  pouclu*s  bulge  out  on  either  siue,  as  if  the  cheeks 
were  blown  out.  These  ixmches  are  partly  osseous  and  imrtly  membranoiw. 
The  fluid  in  these  pouches  was  ascertained  in  a  case  during  life  to  communi- 
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cate  with  that  in  the  skull  (Creutzwiezer,  in  Rusfs  Mag,,  1835,  p.  463),  and 
the  whole  contained  within  the  cranial  cavity. 

The  blood  circulation  and  nutrition  of  the  fundus  of  the  eye  also  undergo 
great  changes,  and  which  may  to  some  extent  be  explained  by  the  compres- 
sion of  the  cerebral  substance  from  accumulation  of  fluid.  Ab  the  fluid 
collects  and  the  pressure  increases,  there  occur:  (1.)  Greater  vascularity  of 
the  papillie  and  choroid,  with  dilatation  of  the  veins;  (2.)  An  increase  in  the 
number  of  the  vessels  of  the  choroid ;  (3.)  Partial  or  total  serous  infiltration 
of  the  papillae;  (4.)  Atrophy  of  the  choroid  and  its  vessels;  (5.)  Atrophy  of 
the  optic  nerve,  which  may  be  complete. 

Symptoms. — There  are  two  forms  of  chronic  hydrocephalus,  the  internal 
and  the  external,  or  hydrocephalus  in  which  the  membranes  protrude.  In 
either  case,  when  this  disease  is  fully  formed,  whether  it  be  congenital  or  sub- 
sequent to  birth,  the  child  is  generally  of  the  most  feeble  intellect,  irascible, 
often  epileptic,  and  of  extreme  muscular  debility,  so  that,  if.  not  palsied,  he 
is  hardly  able  to  walk.  Dr.  Baillie  met  with  an  instance  of  chronic  hydro- 
cephalus in  a  man  aged  fifty-six,  and  whose  ventricles  contained  six  ounces 
of  serous  fluid.  His  chief  symptoms  were  pain  in  the  head,  and  a  loss  of 
memory  so  great  that  he  could  recollect  only  five  words,  which  he  contin- 
ually reiterated  to  express  all  his  wants.  Cardinal,  whose  case  has  been 
mentioned,  had  more  memory,  and  he  prided  himself,  says  Dr.  EUiotson,  in 
being  able  to  say  "The  Belief,"  but  he  usually  stumbled  when  he  got  to 
"Pontius  Pilate."  This  man  was  epileptic,  of  very  feeble  intellect,  and  so 
irascible  as  to  be  always  quarrelling  with  the  patients,  and  would  have  been 
extremely  difficult  to  manage  except  for  his  muscular  debility.  His  case  was 
one  principally  of  arachnoidean  dropsy:  and  seven  pints  of  fluid  were  found 
in  the  cavity  of  the  arachnoid.  The  perpendicular  portion  of  the  frontal 
bone  was  widely  expanded ;  and  its  orbitar  portion  had  become  horizontal, 
while  the  arch  of  the  orbit  was  complete.  Heberden,  however,  mentions  a 
case  in  which  eight  ounces  of  water  were  found  in  the  ventricles  of  the  brain, 
and  yet  no  symptoms  of  hydrocephalus  existed  during  life. 

Causes. — The  remote  causes  of  hydrocephalus  are  oft«n  extremely  obscure ; 
but  exposure  to  cold  or  heat,  errors  in  diet,  falls  or  blows  on  the  head,  the 
retrocession  of  a  cutaneous  eruption,  or  the  extension  of  an  inflammation  of 
the  ear,  are  among  the  most  common.  Disordered  functions  of  the  liver  or 
alimentary  canal  is  also  a  frequent  cause,  and  so  is  dentition,  or  the  presence 
of  worms;  and  the  circumstance  of  a  child  being  seized  in  conscauence  of  its 
feet  having  by  accident  been  put  into  a  bath  of  boiling  wat^r  will  show  that 
any  other  extreme  irritation  will  equally  produce  it.  Many  morbid  poisons 
also  will  occasion  it,  as  that  of  scarlet  fever,  pertussis^  or  measles:  of  constitn- 
tional  diseases,  tuberculosis  Ls  the  most  common  exciting  cause. 

Prognosis. — At  any  period  the  prognosis  is  mast  unfavorable,  and  Dr. 
Cheync  estimates  the  loss  from  confirmed  hydrocephalus  at  six  to  one,  and 
perhaps  this  is  near  the  truth.  The  immediate  danger  in  the  cases  of  chronic 
nvdrocephalus  is  not  great,  but  few  patients  survive  the  age  of  puberty;  Car- 
dinal, however,  lived  to  the  age  of  thirtv-two.  Aurival  speaks  of  another  in- 
stance which  reached  forty-five ;  and  Gall  of  a  third  who  survived  till  fifty-four. 

Treatment. — Professor  Golis  of  Vienna,  recommends,  afler  much  experi- 
ence, calomel  in  quarter  or  half-grain  doses  twice  a  day;  also  at  the  same 
time  inunction  of  an  eighth  or  a  fourth  of  an  ounce  of  mild  mercurial  oint- 
ment into  the  shaven  si*alp  once  in  twenty-four  hours.  The  head  is  to  be  kept 
constantly  covered  with  flannel  to  prevent  any  check  to  jierspiration.  After  a 
lapse  of  six  or  eight  weeks,  diuretics  in  the  form  of  axietate  of  potash,  or  tinc- 
ture of  squills,  or  both,  are  to  be  given  with  the  mercury.  Counter-irritation 
by  issues  in  the  neck  are  also  advocated  by  him  to  be  kept  open  for  months. 

'Compression  of  the  head  by  bandaging,  or  by  well-applied  strips  of  adhe- 
give  plaster,  is  also  to  be  tried  over  the  whole  cranium.     Puncture  of  the 
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skull,  if  the  fluid  is  arachnoidean,  may  also  prove  of  service, — not  so  if  the 
fluid  is  veniricular.  It  is  done  with  a  small  trocar  and  canula  at  the  coronal 
suture,  about  an  inch  and  a  half  from  the  anterior  fontanelle,  taking  care  to 
avoid  the  longitudinal  sinus. 

The  fluid  must  be  slowly  evacuated  and  compression  of  the  skull  carefully 
maintained  for  many  weeks,  while  the  fluid  is  allowed  to  drain  away.  The 
operation  has  been  successful  in  very  young  children. 

Hygienic  measures  ought  to  be  of  the  first  importance  in  the  rearing  of  deli- 
cate children,  so  as  to  prevent  if  possible  the  development  of  those  conditions 
which  lea<l  to  efllusion  of  fluid  within  the  cranium. 


HYPERTROPHY   OF   THE   BRAIN. 

Latin  Eq.,  Hifperir(tf)hia  cerebri;  FRENCH  Eq.,  Hyperirophie  du  eerveau;  German  Eq  , 
jh/j)erirophie  ties  Oehinis;  Italian  £q  ,  Ipertrofia  del  eervello. 

Definition. —  Oocaidonally  a  congenital  lemon  in  xckich  there  is  a  proliferation 
of  the  neuroglia  J  or  connertive  ti^it^iie  which  unites  the  nerve  elements^  or  developed 
after  birth;  is  mainly  limited  to  cliildhood,  and  is  usually  accompanied  with  cere- 
bral irritation  and  paralysis. 

Pathology. — There  is  no  increase  of  nerve-tissue  elements  but  8imi)lv  a 
growth  (probably  from  fre<iuent-recurring  hypera;raia)  of  the  neuroglia,  'the 
lesion  is  occassional ly  congenital,  and  common  in  dwarfe ;  but  more  frequently 
it  develoiw  after  birth,  and  is  mainly  limited  to  childhood.  It  commonly  ac- 
companies rickets,  with  deficient  evolution  of  the  thymus  gland  and  hyper- 
trophy of  the  lymphatics  (Rokitansky). 

Morbid  Anatomy. — The  brain,  almost  exclusively  the  cerebrum,  appears 
larger  and  heavier  than  normal ;  so  that  when  the  calvarium  is  removed,  the 
brain-substance  bulges  out  so  much  that  it  is  impossible  to  replace  it  again. 
The  membranes  are  thin  and  bloodless,  with  no  trace  of  liquid  in  the  sub- 
arachnoid space.  The  cerebral  convolutions  are  flattened  and  pressed  together, 
80  that  the  sulci  between  them  are  obliterated.  The  ventricles  are  contracted, 
the  brain-tissue  bloodless,  dry,  and  clastic.  If  the  lesion  is  developed  early 
the  skull  is  distended,  as  in  congenital  hydrocephalus;  otherwise  if  the  sutures 
are  closed  before  the  lesion  commences  the  cranial  wall  is  strained  by  absorp- 
tion, and  the  inner  table  loses  its  smoothness  and  becomes  rough.  If  the  dis- 
ease increases  rapidly  at  an  earlv  age,  the  suturas  may  again  open  up,  and 
the  bones  may  be  presse<i  apart  (Kiemeyek). 

Symptoms  of  irritation  and  paralysis  are  the  result  of  the  disturbance  to 
the  intracranial  circulation  which  results  from  the  increase  to  the  contents 
of  the  skull. 

These  symptoms,  however,  are  not  well  expressed,  so  long  as  the  sutures 
remain  unclosed,  and  the  skull  C4in  distend  in  pmportion  to  the  cerebral  en- 
largement. When  there  is  no  enlargement  of  the  head,  the  most  coiiinum 
symptoms  are  attacks  of  epileptiform  convulsions,  especially  when  the  arterial 
amemia,  usual  with  such  cascv,  is  temiM)nirily  increased. 

A  pn)bable  diagn(K'*is  only  can  be  made  where  the  skull  is  enlarged  and 
hydrocephalus  can  be  excluded. 

The  cause  is  always  chronic,  and  death  results  generally  during  a  severe 
attack  of  convulsion,  or  by  complication  with  hemorrhages  and  inflammatory 
exudati(ms. 

ATKOniY   OF  THE   BRAIN. 

Latin  Eq.,  Atrophia  cerebri;  FRENCH  Eg.,  Atrouhie;  German  Eg.,  Atrophic  de.t 

(lehirns;  ITALIAN  Eq.,  Atrttpa  del  eervello, 

Dafinition. — Diminution  of  brnin-i*Hhstance,  without  induration  or  mfteniun, 
Pataology. — The  disease  is  usually  congenital,  or  the  con.^M|uence  of  some 
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severe  hydrocephalic  disease,  or  of  old  age,  or  of  long-standing  exhausting 
diseases,  especially  in  children,  serum  being  effused  in  the  space  between  the 
brain  and  its  coverings,  in  order  to  supply  the  deficiency  of  bulk.  Sometimes 
also  one  side  may  be  more  atrophied  than  another ;  the  membranes  appearing 
to  be  greatly  shnvelled  after  the  fluids  escape ;  the  convolutions  are  thin,  and 
the  sulci  wide.  The  sufferers  are  generally  idiotic,  and  possess  but  little  use 
of  their  limbs.  Andral  gives  a  singular  case,  in  which  the  patient,  a  girl, 
though  an  idiot,  was  able  to  do  little  errands  in  the  neighboring  villages,  and 
lived  to  an  early  adult  age,  yet,  when  examined  aft^r  death,  she  was  found 
to  have  no  trace  of  cerebellum. 

True  atrophy  of  the  brain  consists  in  a  diminution  of  the  size  or  number 
of  the  brain's  elements,  without  a  previous  destruction  of  them,  or  shrinking 
of  cicatricial-like  tissue  (Niemeyer).     Two  forms  are  to  be  distinguished — 

(1.)  Incomplete  development,  or  congenital  deficiency. 

(2.)  Retrogression,  or  disappearance  of  bmin  elements. 

In  the  first  form  the  development  may  be  so  incomplete  that  either  there  is 
perfect  idiocy  or  life  cannot  be  maintained. 

There  occurs  also  during  foetal  life  and  the  first  year  of  childhood  an  arrest 
of  growth  on  one  side — the  opposite  side  continuing  to  grow.  Such  cases  may 
live  and  attain  a  certain  degree  of  mental  development. 

After  the  development  of  the  brain  is  complete,  atrophy  may  set  in  prima- 
rily as  senile  marasmus^  or  it  may  be  a  result  of  exhausting  and  wasting  dis- 
eases. 

Local  disease  in  the  brain  is  also  a  cause  of  secondary  atrophy,  such  as  the 
lesions  of  apoplexy^  softening^  or  encephalitis. 

Idiocy  with  paralysis  is  usually  associated  with  cerebral  atrophy.  Con- 
tinued pressure  on  the  brain,  from  tumors  and  from  hydrocephalic  effusions, 
also  leads  to  atrophy.  Also  injury  of  peripheral  nerves  leads  to  atrophy  of 
the  central  parts,  whence  these  take  their  origin. 

Morbid  Anatomy. — The  left  side  of  the  brain  is  most  frequently  atrophied 
by  congenital  deficiency. 

The  space  created  by  the  atrophy  is  usually  filled  by  fluid,  collected  partly 
in  the  ventricles  and  mostly  in  the  meninges.  The  skull  is  often  unsymmet- 
rical  and  thickened  over  the  atrophied  hemisphere. 

Symptoms. — Weakness  of  intellect  or  decided  idiocy  are  the  usual  accom- 
paniments of  atrophy. 

The  organs  of  special  sense,  especially  the  eye,  are  very  obtuse,  and  the  func- 
tion of  the  peripheral  sensory  nerves  over  the  paralyzed  half  of  the  body  is 
diminished.  Paralysis  and  atrophy  of  the  body  on  the  side  opposite  the  atro- 
phied hemisphere  are  usual  symptoms  of  the  lesion.  ParalysLs  is  generally 
complete  and  combined  with  contractions  of  tendons.  The  bones  are  atro- 
phied as  well  as  other  parts.  Epilej)sy  is  usual,  and  although  the  disease  is 
not  of  itself  fatal,  intercurrent  lesions  usually  very  readily  cause  death. 


WHITE  SOFTENING  OF  THE  BRAIN — Syn.^  ATROPHIC  SOFTENING. 

Latin  Eq.,  Cerebrum  fluidum  albens — Idem  valet,  MoUities  atrophica;  French  Eq., 
RatnoUissenient blanc ;  German  Eq.,  Welsse  Oehi'rnerweichung ;  Italian  £Q.,y2ar/t- 
moUimento  ftwinco— Syn.,  Atrofico. 

Definition. — Softening,  which  is  the  rejndt  of  xmperfeH  nutrition,  oieing  to  de- 
ficient supply  of  blood,  is  in  most  instances  dependent  on  mechanical  obstruction, 
or  degeneration  of  the  cerebral  arteries. 

Pathology. — ^There  is  undoubtedly  a  softening  which  results  from  oblitera- 
tion of  the  cerebral  arteries,  consequent  on  coagulation  of  the  blood  in  them, 
or  on  obstruction  from  clots  of  fibnn  (Carswell,  Hasse,  Kirkes,  Sankey). 
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Mr.  Paget  has  also  shown  that  such  softeuiug  is  more  probably  the  result  of 
a  fatty  degeneration  of  the  brain-tissue,  as  a  result  of  the  deprivation  of  its 
nutrient  material. 

Thus  softening  of  the  cerebral  substance,  although  characterized  by  some 
dL*»tinctive  phenomena  during  life,  cannot  be  regarded  as  an  affection  sui  gen- 
eris, apart  from  inflammation  as  now  understood  (see  vol.  i),  of  which  it  is 
simplv  the  result. 

The  two  hemispheres  of  the  brain  suffer  from  ramollLssement  with  nearly 
equal  frequency ;  and  ramollissement  of  the  cerebellum  is  much  more  rare 
than  of  the  brain.  But  it  is  not  determined  whether  the  gray  or  the  white 
matter  is  the  more  liable  to  inflammation.  Bennett  has  been  led  to  consider 
the  white  as  the  more  frequently  softened  ;  while  Gluge  is  of  opinion  that  it 
is  more  frequently  the  gray  ;  but  it  must  be  remembered  that  the  gray  matter 
is  naturally  specifically  lighter  than  the  white,  and  probably  also  from  its 
structure  more  amenable  to  the  softening  process. 

The  subjects  of  white  softening  are  usually  of  advanced  age,  suffering  from 
renal  or  cardiac  disease,  and  in  whom  the  arterial  coats  of  the  vessels  within 
the  brain  are  diseased.  Or,  some  of  these  minute  vassels  may  be  obliterated 
by  arrest  of  blood-clot  within  them,  the  result  of  embolism  from  diseased  car- 
diac valves. 

TUMORS  OF  THE  BRAIN  AND   ITS  MEMBRANES. 

Definition. — New  growths,  parasites^  and  aneurisms,  implicating  the  central 
substance,  the  membranes  of  the  brain,  or  both. 

Pathology. — Different  forms  of  tumor  occurring  in  the  brain  have  been 
described  under  the  following  names  : 

(a.)  Simple  cerebral  tumor  (scleroma),  or  indurated  portions  of  the  brain  ; 
(b.)  Oliotnata;  (c.)  Adenoid,  sarcomata,  or  fleshy  tumors;  (d.)  Strumoiis 
tumor,  tubercular  deposits  (tyrojfia)  ;  (e.)  Oelatiniform  tumors  {myxomata, 
eoUoma)\  (f.)  Adipose  and  lardaceous  tumors  (lipoma);  (g.)  Cholesteatoma, 
or  pearl -like  tumors;  (h.)  Encysted  tumors;  (1.)  Cynticerci  and  echinococci ; 
(2.)  Blood-cyst  {haniuUoma) ;  (i.)  Fungoid  tumor ;  (k.)  Melanotic  cyst;  (1.)  Chn- 
cers ;  (m.)  Syphilomata;  (n.)  Aneurisms  (Craigie,  Rokitansky,  Virchow, 

NiEMEYKR). 

The  origin  and  progress  of  these  tumors  are  very  obscure. 

Morbid  Anatomy. — (a.)  The  simple  cerebral  tumor  takes  the  form  of  an 
induration,  or  scleroma,  of  particular  regions  of  the  brain.  There  is  an  ab- 
sence of  red  color,  and  the  part  acquires  the  consistence  of  the  white  of  egg 
hoileii  hard.  M.  Dance  gives  the  case  of  a  patient  who  received  a  blow  on 
the  head  about  seven  months  before  his  death.  He  afterwards  suflered  from 
epistaxis  and  severe  and  frecjuent  paroxysms  of  headache.  At  length  he  fell 
down  in  walking  from  the  bath,  and  died  convulsed  in  about  a  (quarter  of  an 
hour.  On  insj)ecting  the  brain  the  convolutions  were  flattened ;  there  was 
very  little  bhwil,  and  no  serous  fluid  in  the  cnccphalon  ;  but  all  the  substance 
of  the  brain  resembled  white  of  Qg^  boiled  hard.  Its  weight  and  density 
were  considerable,  and  it  yielded  and  recovered  its  form  like  an  elastic  iKnly. 
There  was  no  trace  of  a  red  vessel ;  but  the  cortical  substance  was  paler,  an<l 
the  medullarv  substance  whiter  than  usual  {Repertoire  General  d* Anatomic  et 
de  Physiologie,  1828). 

Isolated  i)ortions  of  brain  in  this  condition  have  all  the  characters  of  a 
cerebral  tumor,  and  have  been  descril)ed  as  such  by  Meckel,  Al)ercrombie, 
Greding,  Bouiilaud,  and  others.  It  is  more  correct  to  regard  them,  however, 
as  portions  of  brain  indurated  to  an  unusual  degree,  and  changed  in  struc- 
ture. On  section  the  part  has  generally  a  pale  yellow  or  orange-gray  tint, 
and  surrounded  by  some  cerebral  softening.  The  ventricles  contain  fluid  ; 
and  if  the  indurated  mass  approaches  the  convolutions,  the  membmnes  become 
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opaque,  thickened,  and  adherent.  In  some  eases  the  part  gets  surrounded  by 
a  vascular  cyst,  and  then  it  seems  encysted ;  and  in  some  instances  the  sub- 
stance seems  fibrous  (Craigie). 

(b.)  Gliomata  result  from  proliferation  of  the  neuroglia^  or  connective  tissue 
of  the- brain  ;  and  as  it  grows  up  into  a  tumor,  the  surrounding  or  implicated 
nervous  elements  become  destroyed.  Microscopically  they  consist  of  roundish 
nuclei,  distributed  throughout  a  finely  reticulated  basement-substance.  They 
do  not  appear  to  form  circumscribed  tumors,  but  gradually  to  pass  into  healthy 
brain-tissue  ;  and  are  never  seen  to  pass  from  the  brain  to  the  membranes  of 
the  brain,  and  generally  originate  amongst  the  medullar}^  substance  of  the 
cerebrum.  They  may  attain  the  size  of  one's  fist,  and  are  liable  to  hemor- 
rhagic exudations  and  fatty  degeneration.  In  consistence  they  are  between 
medullary  cancer  and  healthy  brain.  On  section  they  are  seen  to  vary  in 
color  from  a  whitish  yellow  to  a  bright  gray  red,  and  abound  in  cut  vessels. 
Such  tumors  have  often  been  taken  for  cancers;  and  they  usually  occur* under 
the  fortieth  year  of  life  (Niemeyer). 

(c.)  Ad^noidy  sarcomata,  or  fleshy  turiwrSf  resemble  a  mass  of  flesh  or  an 
enlarged  lymphatic  gland,  of  a  light  pink  or  pale  flesh  color,  and  of  consider- 
able firmness,  and  sometimes  attaining  the  size  of  a  large  apple.  They  are 
usually  attached  to,  and  seem  to  proceed  from  the  meninges,  although  they 
are  for  the  most  part  imbedded  in  the  cerebrum.  Sometimes  they  contain 
cavities  filled  with  fluid.  Microscopically  they  are  seen  to  consist  of  spindle- 
shaped  cells,  arranged  in  fibrous-like  striae.  They  difter  from  cancer  in  being 
sharply  bounded,  and  often  inclosed  in  a  vascular  membrane,  from  which 
they  can  be  turned  out.  They  are  liable  to  calcareous  degeneration  (Craigie, 
Niemeyer,  Virchow). 

(d.)  Strumous  tuvwrs,  as  tubercles  of  the  brain,  or  tyroma,  are  the  most  fre- 
quent form  of  cerebral  tumors.  They  are  composed  of  matter  of  a  white 
or  pale  yellow  color,  firm,  like  sofr  cheese,  but  less  tough,  granular,  and 
friable. 

The  growth  occurs  in  various  forms : 

(1.)  As  one  to  four,  fiw^,  or  six  homogeneous  masses  of  considerable  size, 
from  that  of  a  pea  to  a  walnut,  always  without  bloodvessels  or  trace  of  or- 
ganic structure. 

(2.)  Numerous  (30,  40,  to  200)  minute  spherical  masses  disseminated 
through  the  substance  of  the  brain  (Reil,  Chomel). 

They  are  located  most  frequently  in  the  cerebellum  ox  cerebrum;  more  rarely 
in  the  central  ganglia.  They  are  generally  surrounded  by  loose  connective 
tissue,  and  on  section  may  disclose  softening  at  the  centre,  to  the  extent  of  a 
vomica  containing  tubercular  pus;  or  the  centre  is  marked  by  dark  discolora- 
tion. Sometimes  the  main  portion  of  the  tumor  passes  gradually  into  the  brain 
structure  by  a  slightly  translucent  exudation,  consisting  of  young  tubercle 
elements  (see  page  882,  vol.  i).  Such  exudation  indicates  that  growth  is  still 
going  on,  that  scrofula  is  in  the  act  of  tubercle  formation  (Craigie,  Nie- 
meyer). 

(e.)  Gelatinlform  tumors,  colloids,  or  myxomata,  are  growths  of  a  peculiar 
soft  jelly-like  translucent  material,  like  thin  glue.  Microscopically,  they  are 
composed  of  variously  formed  cells,  imbedded  in  a  mucous  hyaline  substance. 
They  are  found  most  frequently  in  the  medullary  substance  of  the  cerebrum. 
They  are  liable  to  undergo  blood  extravasation.  Dr.  Craigie  relates  of  such 
a  tumor,  that  he  found  it  extending  over  the  base  of  the  brain  from  the  optic 
chiasma  backwards  to  the  protuberance,  and  on  each  side  over  the  hemispheres, 
and  in  some  parts  as  thick  as  half  an  inch,  with  an  irregular  outline.  It  had 
produced  softening  of  the  brain,  over  which  it  lay,  and  the  base  of  the  cranium, 
on  which  it  rested,  was  absorbed,  rough,  and  carious. 

The  earliest  indications  of  the  lesion  were  epileptic  seizures  and  loss  of 
memory. 
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(f.)  Adipose,  lardaceous  tumors,  or  lipoma,  are  usually  small,  nodulated,  and 
solid,  attached  to  the  dura  mater;  or  they  are  cysts  inclosing  hairs,  fat,  or  oily 
fluid,  with  excrescences  from  the  inner  wall  of  the  cyst. 

(g.)  Cholesteatoma,  pearl-like  or  margaroid  tumars,  consist  of  white  glistening 
globular  masses  like  pearls,  each  mass  varying  in  magnitude  from  the  size  of 
vetches  to  pease.  The  color  is  of  a  dead  silvery,  pearly,  or  waxy  gray,  and 
the  aggregation  of  those  form  tumors  varying  in  size  from  a  nut  or  walnut  to 
a  Bmall  pippin  apple.  The  mass  is  generally  irregular  and  elongated.  They 
are  situated  mostly  on  the  base  of  the  brain,  cruri,  or  lower  surf iace  of  the  cere- 
bellum, in  the  subarachnoid  areolar  ti&sue,  between  the  arachnoid  and  the  pia 
mater.  They  sometimes  start  from  the  cranial  bones  or  meninges.  They  show 
no  trace  of  organic  structure,  and  chemically  consist  of  cholesterin,  with  con- 
crete layers  of  epidermic  cells,  inclosed  in  a  delicate  membrane  (Cruveilhier, 
Craigie,  Niemeyer). 

(h.)  Encysted  tumors  are  chiefly  of  two  kinds, — the  one  kind  owing  a  para- 
sitic source  (see  "Parasites,"  vol.  i,  143).  The  parasites  contained  in  them  are 
always  immature,  and  transition  stages  of  taoje-worm  parasites  occur,  such  as 
the  cysticerci  or  echinococei — examples  of  each  of  which  are  preserved  in  tlie 
museum  of  the  Army  Medical  department  at  Netley. 

The  cyHticerei  are  usually  found  in  large  numbers,  and  generally  in  the  gray 
substance.  Occasionally  they  have  commenced  to  undergo  degeneration  (cal- 
careous), but  the  hooks  can  generally  be  recognized. 

Echinococei  or  hydatid  tumors,  watery  bags,  have  been  long  known  as  exist- 
ing in  the  brain.  Tliey  form  large  vesicles,  inclosed  by  their  delicate  germinal 
membrane,  already  fully  described  at  p.  188,  vol.  i. 

The  blood  cyst  or  ha}matoma  has  also  been  described  (see  p.  1039,  vol.  i). 

(i.)  Cancers,  in  the  form  of  medullary  fungus  hsematodes,  or  scirrhus,  are 
similar  in  the  brain  to  their  structure  elsewhere,  as  described  at  p.  841,  vol.  i. 
They  sometimes  start  from  the  brain  itself,  from  the  dura  mater,  or  the  cranial 
bones;  or,  commencing  in  the  external  soft  parts  of  the  skull  and  neighboring 
cavities,  especially  the  orbit,  they  infiltrate  by  the  vessels  and  nerve-sheaths, 
and  so  press  into  the  skull.  Although  it  is  rare  for  cancers  commencing  in- 
side to  penetrate  the  membranes  and  skull  bones,  yet  such  growths  frequently 
make  their  way  outwards,  and  protrude  the  orbit,  w^hen  they  at  once  commence 
to  soften  and  ulcerate.  Such  tumors  often  commence  symmetrically  (Craigie, 
Niemeyer). 

(m. )  Syphilomata  occur  in  the  brain  as  in  other  parts,  as  gummata  or  nodes, 
or  as  difluse  infiltrations.    They  have  been  already  described  at  p.  825,  vol.  i. 

(n.)  Aneurisms  of  the  cerebral  arteries  form  tumors  generallvat  the  base  of 
the  brain,  in  connection  with  the  bloodvessels  there,  esi)ecially  the  basilar 
arteries,  those  of  the  corpus  collomm,  and  the  Sylvian  fissure,  and  the  commu- 
nicating artcr>'  of  the  circh  of  Willis,  Usually  they  are  about  the  size  of  a 
pea  or  a  hazel-nut,  but  soiiietimas  are  larger  before  they  rupture. 

Symptoms  of  Tumors  are  not  characteristic  as  distinguished  from  softening, 
o&ievM^,  or  local  lesions,  already  described;  and  all  produce  certain  common 
chant's  in  the  contiguous  cerebral  substance.  All  of  them  tend  to  some  ex- 
tent to  derange  the  capillary  circulation  of  the  brain  and  its  membranes,  and 
to  that  extent  they  tend  to  produce  cerebral  symptoms  and  cerebral  irritation. 
The  gn»ater  the  vascularity  and  congestion  of  the  tumor,  the  greater  will  be 
the  inflltration  of  the  whole  brain  by  serum.  In  connection  with  the  mem- 
branes, excitement  and  congestion  of  the  pia  mater  and  gray  substance  of  the 
hemispheres  are  attended  with  |)eculiar  psychical  phenomena,  and  often  by 
the  symptom  of  eflliision  into  the  ventricles. 

Chn»nichea<iache  and  epili])tiform  attacks  are  the  most  common  accompani- 
ments of  cerebral  tumors;  and  when  the  vascular  excitement  of  tumor  and 
brain  is  at  the  greatest,  then  loss  of  memory  and  of  intellect,  convulsions,  or 
palsy  are  the  results. 
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If  the  growth  of  the  tumor  is  slow,  and  its  size  small,  little  influence  may 
be  exercised  on  the  general  functions  of  the  brain ;  but  according  to  its  locality 
will  certain  special  indications  occur. 

If  the  tumor  affect  the  integrity  of  the  anterior  lobes  of  the  brain,  more  or 
less  loss  of  speech  (apliasld)  will  be  the  result,  depending  either  on  disorder  or 
abolition  of  memory,  or  on  that  of  the  muscular  motions  of  the  organs  of 
speech  (Bouillaud). 

If  the  tumor  affects  the  anterior  part  of  the  central  ganglia  {corpus  striatum), 
the  motions  of  the  legs  may  be  disordered  or  impaired;  when  the  posterior 
region  of  these  central  parts  {optic  thalamus)  are  injured,  the  motions  of  the 
arms  are  likeljr  to  be  impaired  (Serres,  Foville,  Pinel,  Grandchamp). 

But  there  is  an  utter  absence  of  constant  symptoms  pathognomonic  of 

tumors  of  the  brain ;  and  the  diagnosis  must  be  made  (a)  from  the  history  of 

the  case ;  (6)  the  physiological  phenomena  indicating  the  location  of  lesion  at 

a  point  where  tumors  are  known  to  be  common,  and  other  lesions  rare;  (c) 

•from  peculiarities  in  the  course  of  the  disease. 

The  history  of  the  cxue  may  show  an  exciting  cause  for  brain  disease — e.  g., 
parasiteSf  syphilis^  diseases  of  the  heart  (hypertrophy  or  of  the  valves)  or  of  the 
arteries  (degeneration),  cancers,  scrofida,  injury  to  head,  caries  of  petrous  bone. 
If  it  is  considered  that  a  tumor  is  the  lesion  or  brain  disease,  its  nature  may 
also  be  recognized  from  some  of  these  causes  of  brain  disease. 

The  symptoms  may  be  of  brain  disease  or  lesion,  but  cannot  be  regarded 
as  indicating  a  tumor ;  and  tumors  may  reach  a  large  size  without  inducing 
symptoms,  provided  their  growth  is  (1)  slow;  (2)  not  in  the  vicinity  of  the 
central  ganglia ;  (3)  not  in  the  vicinity  of  vessels,  so  as  to  interfere  with  the 
flow  of  blood  to  and  from  the  brain  ;  (4)  not  vascular  in  themselves,  so  as 
to  swell  at  times  from  overfulness  of  blood,  or  suddenly  decrease  from  con- 
taining less  blood  ;  (5)  not  of  such  a  kind  as  will  compress  capillaries,  so  as 
to  cause  such  a  change  in  the  brain  as  will  lead  to  loss  of  function  of  the  part 
and  its  connection  where  the  tumor  is  located. 

Severe,  persistent,  and  sometimes  intermittent  headache  is  often  for  a  long 
time  the  only  symptom  indicative  of  brain  disease — presumably  tumor — if 
the  headache  is  usually  intense  and  severe.  The  coutinuousness  of  the  head- 
ache may  be  intermittent  in  the  case  of  vascular  tumors,  when  fulness  or 
emptiness  of  vessels  may  cause  exacerbations  of  pain. 

Constant  pain  referred  to  the  back  of  the  head  may  point  to  a  stretched 
tentorium  as  the  probable  site  of  a  tumor  in  the  posterior  cerebral  fossa. 

Giddiness  and  vomiting  accompanying  headache  also  point  to  brain-lesion, 
and  confirm  the  probability  of  tumor. 

Local  symptoms  consist  of  hyper vesthesia,  neuralgia,  formication,  twitching, 
partial  anwstJiesia,  partial  paralysis — all  of  which  may  commence  before 
leadache.  Such  symptoms  are  referable  to  disturbances  of  circulation  in 
the  vicinity  of  the  lesion,  and  are  not  pathognomonic,  because  they  are 
associated  with  so  many  other  lesions ;  but  if  these  phenomena  Are  limited 
to  cranial  nerves,  they  are  suspiciously  indicative  of  brain  disease — probably 
tumor. 

Lastly,  cerebral  tumors  sometimes  cause  blindness;  and  when  blindness  is 
due  to  cerebral  tumor,  the  ophthalmoscope  furnishes  important  information, 
as  shown  m  the  changes  of  the  optic  disc. 

The  observations  of  the  late  illustrious  and  amiable  Von  Graefe  furnishes 
the  following  results : 

(1.)  Simple  swelling  of  the  optic  papilla?,  with  great  tortuosity  of  the  vena 
centralis,  indicates  obstructed  venous  circulation,  most  frequently  seen  with 
tumors  encroaching  on  the  orbit  from  within. 

(2.)  Slight  inflammatory  swelling  of  the  optic  papillai,  with  less  distinct 
venous  hyperemia  and  inflammation  of  retina,  occurs,  with  inflammation  of 
optic  nerve  and  its  membranes,  extending  to  the  retina. 
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(3.)  Atrophy  of  optic  nerve  from  a  tumor,  or  from  meningitis. 

If  the  symptoms  nave  come  on  so  slowly  and  gradually  as  that  the  com- 
mencement cannot  be  fixed,  the  fact  points  to  tumor  rather  than  to  any  other 
lesion,  unless  where  the  tumors  are  vascular,  when  the  symptoms  may  appear 
suddenly  in  consequence  of  va.«cular  changes  within  the  cranium. 

Epileptiform  convulsions  occur  more  frequently  from  cerebral  tumors  than 
from  anv  other  cerebral  lesion,  and  especially  when  the  tumors  are  located  in 
the  cerebrum,  and  near  the  cortical  substance. 

When  the  tumor  perforates,  it  is  usually  through  the  parietal  or  temporal 
bones ;  less  often  through  the  occipital,  when  it  may  sometimes  be  seen  to 
move  with  respiration. 

The  general  functions  and  organic  processes  of  the  body  are  sluggish — 
pulse  slow,  and  respirations  rare ;  bowels  constipated  and  urine  scanty.  The 
l>ody  mav  increase  in  bulk,  or  marasmus  may  be  excessive,  with  bed-sores  and 
dropy  of  the  feet  and  ankles. 

Prognosis. — Always  unfavorable.  Death  by  c&ma  is  the  most  usual  ter- 
mination, either  directly  or  by  intercurrent  disease. 

Treatment — Under  these  circumstances  medicinal  treatment  can  be  of  no 
avail ;  but  the  patient  may  be  protected  as  much  as  possible  from  hypenemia 
of  the  brain  aggravating  the  morbid  state.  His  nutrition  and  mode  of  life 
must  be  regulated,  and  also  the  ftmctions  of  the  bowels.  Apoplectic  or 
local  inflammatory  attacks  may  be  met  by  local  bloodletting  and  cold  com- 
presses.    Hypodermic  injections  of  morphia  are  also  to  be  used  in  suitable 


If  syphilis  exists,  or  is  suspected,  anti-syphilitic  remedies  are  at  once  to  be 
adopted  (  Craigie  and  Niemeyer,  from  whose  writings  these  statements  are 
compiled). 


Section  IV. — Discoveries  regarding  the  Structitie  and  Function 
OF  THE  Spinal  Cord,  Illustrative  of  the  Pathoix)gy  of  its 
Diseases. 

The  doctrines  regarding  the  nature  of  the  diseases  associated  with  the 
structure  and  functions  of  this  jwrtion  of  the  nervous  system  are  in  a  state 
of  transition.  The  inquiries  into  the  structure  of  the  cord,  the  arrangement 
of  its  minute  component  parts,  and  their  connections  with  each  other — with 
the  brain  on  the  one  hand,  and  with  the  different  parts  of  the  body  on  the 
other — are  only  yet  being  investigated  with  all  the  care  and  appliances  of 
modem  research,  and  to  some  extent  elucidated  with  success.  Difficulties  of 
the  most  formidable  kind  surround  the  anatomical,  physiological,  and  patho- 
logical relations  of  the  structures,  functions,  and  diseases  of  the  spinal  cord 
an<i  nerves.  Much  labor  is  required,  in  the  first  instance,  to  exjwse  the  cord 
in  the  dead  body,  and  to  examme  its  morbid  states;  while  delicate  manipula- 
tions and  unwearied  research,  by  the  most  experienced  obser\'ers,  during  the 
last  half  century,  have  starved  alike  to  show  now  mysterious  and  difficult  is 
the  subject  in  all  its  bearings,  and  how  important  and  interesting  the  results. 
In  this  aniuous  task  the  names  of  anatomists,  physiologists,  and  the  busiest 
of  physicians  of  this  country  have,  in  all  such  recent  investigations,  borne  a 
distinguishes!  and  pre-eminent  part. 

In  1811  Sir  C^arlcH  Bell  took  the  initiative  in  these  researches,  and  sur- 
prised the  s<'ientific  world  by  his  l)eautiful  and  interesting  discovery  regard- 
mgthe  distinct  functions  of  the  anterior  and  pot^terior  roots  of  the  spinal  ner\'es. 

The  ejxK^h  of  another  era  is  marked  by  the  interesting  indication  of  the 
existenc*e  of  the  projKirty  of  *' reflex  aetioTit^*  foreshadowe<l  by  Unzer  and  Pro- 
chaska,  but  which  the  ingenious  and  important  investigations  of  the  late  Dr. 
Marshall  Hall  so  largely  contributed  to  develop.    The  names  of  John  Reid, 
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Grainger,  Swan,  Solly,  R.  B.  Todd,  and  Bowman,  stand  prominently  forward 
in  this  line  of  inquiry. 

A  third  era  is  characterized  by  careftil  records  of  the  history  of  cases,  by 
the  most  inquisitive  raicrascopic  research  into  the  diseased  parts  after  the 
death  of  the  patient,  and  by  physiological  experiments  in  living  animals,  to 
show  the  connections  and  arrangements  of  the  more  minute  component  parts 
of  the  spinal  cord.  (See  results  of  a  series  of  microscopic  studies  ol  the  medulla 
ohlongatay  by  Dr.  John  Dean,  vol.  xiv,  "  Qmtributions  to  Knowledge^'*  by  the 
Smithsonian  Institution,  U.  S.  America.)  In  this  field  of  research  the 
laborers  are  not  few ;  and  our  own  country  is  especially  distinguished  by  the 
observations  of  Mr.  Lockhart  Clarke,  the  late  Dr.  R.  B.  Todd,  and  Mr.  Bow- 
man, Drs.  Beale,  Handfield  Jones,  Edward  Meryon,  J.  W.  Ogle,  Roberts,  and 
Bastian.  Abroad,  the  persevering  industry  of  Kolliker,  Valentin,  Stilling, 
Remak,  Engel,  Van  der  Kolk,  Wagner,  Brown-S^quard,  and  De  Bois  Ray- 
mond, and  many  others,  have  thrown  much  light  on  most  of  the  important 
questions  regarding  the  structure  and  functions  of  the  spinal  cord. 

But  "  let  not  the  spark  be  lost  in  the  flame  it  has  served  to  kindle."  The 
beautiful  discovery  of  Sir  Charles  Bell,  while  it  astonished  the  scientific  world 
at  the  time,  soon  expanded  in  magnitude  and  importance.  From  it,  as  from 
a  mighty  tree,  the  boughs  that  have  dropped  from  its  parent  stem  have  borne 
to  the  earth  those  living  blossoms,  which,  germinating  in  their  turn,  are  now 
daily  expanding  their  branches  into  every  land  where  the  Science  of  Medicine 
is  advancing. 

It  may  be  useful,  in  studying  the  nature  of  the  diseases  associated  with  the 
structure  and  functions  of  the  spinal  cord  and  nerves,  to  have  a  distinct  con- 
ception of  the  more  important  general  points  which  seem  to  have  been  estab- 
lished relative  to  its  anatomy  and  physiology,  and  how  far  these  are  illustrated 
and  supported  by  observations  on  its  morbid  anatomy.  The  following  is  a 
condensed  statement  of  the  general  results  established  by  the  prolonged  labors 
of  Professor  Schroeder  Van  der  Kolk,  of  Utrecht,  a  more  extended  detail  of 
which  maybe  seen  in  The  Medico- Chirurgical  Review  for  Januarv,  1857; 
and  which  are  consistent  in  many  respects  with  the  observations  of  Valentin 
and  Stilling. 

(1.)  The  spinal  cord  (including  the  medulla  oblongata)  is  the  instrument 
through  which  the  power  of  motion  is  generated  and  expressed,  and  the  co- 
ordination of  movements  effected,  and  through  which  sensation  is  transmitted 
to  the  brain,  and  to  the  gray  cerebro-spinal  matter  of  tHe  cerebro-spinal 
centres. 

(2.)  Complete  division  of  the  spinal  cord  abolishes  sensation  and  voluntary 
motion  in  all  those  parts  of  the  body  supplied  with  spinal  nerves  from  below 
the  seat  of  injurv.  Anv  lesion  of  the  nerve-substance  which  results  from  a 
dLsease-procass  may  do  this  if  it  destroys  completely  the  nerve-matter  at  the 
seat  of  lesion.  According  to  the  region  in  which  such  a  lesion  maybe  situated, 
so  are  the  different  forms  characteristic  of  this  loss  of  power.  The  nearer  the 
brain  and  medulla  oblongata  the  more  immediately  fatal  to  life.  If,  at  the 
junction  of  the  cord  with  the  medvlla  oblongaia,  such  an  injury  were  to  happen, 
immediate  death  would  ensue,  as  may  be  seen  when  an  anmial  is  ^^ pithed'' 
Generally  speaking,  from  the  head  downwards  the  parts  of  the  body  are  sup- 
plied, seriatim,  by  the  nerves  coming  off  from  the  spinal  cord,  so  that  accord- 
ing as  the  injury  to  the  cord  is  situated  lower  and  lower  down,  so  does  the 
paralysis  affect  less  and  less  of  the  body  from  below  upwards  to  the  seat  of 
disease.  Thus  in  the  i^ervical  region,  below  the  origin  of  the  phrenic  nerve, 
when  the  lesion  is  throughout  a  complete  segment  of  the  cord,  and  above  the 
origin  of  the  sui)erior  intercostal  nerves,  breathing  is  performed  only  by  the 
diaphragm  and  abdominal  muscles,  while  the  intercostal  muscles  cease  to  act, 
and  the  ribs  cease  to  rise  and  fall.  In  this  condition  the  patient  may  live  a 
few  days,  seldom  a  week,  and  never  a  month  (Watson).     If  the  lesion  of  the 
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segment  occurs  below  the  cervical  region,  in  the  upper  dorsal  portion,  for  ex- 
ample, the  breathing  is  not  affected,  or  but  slightly,  while  the  digestive  func- 
tions become  impaired,  and  paralysis  of  the  trunk  and  lower  limbs  is  complete. 
Such  a  condition  is  technically  called  paraplegia.  It  implies  palsy  and  loss 
of  feeling  in  the  lower  limbs,  hips,  loins,  and  trunk,  according  as  the  injury 
is  higher  or  lower  in  the  dorsal  or  lumbar  region  of  the  cord.  A  person  in 
this  condition  may  live  a  long  time,  depending  greatly  on  the  seat  of  injury  ; 
the  higher  up,  generally  the  sooner  fatal. 

(3. )  The  nerves  which  issue  from  the  cord  by  two  roots  (motor  and  sensific) 
unite  and  form  compound  or  mixed  nerves,  whose  filaments  or  strands  pass 
from  their  origins  to  their  destinations  isolated  from  each  other ;  and  ever}'- 
where  throughout  the  body  the  sensific  ramifications  of  the  mixed  nerve  pass 
to  the  surface  of  the  part  which  is  moved  by  the  muscles  receiving  their  motor 
fibres  from  the  same  compound  nerve ;  so  that,  while  the  former  supply  sen- 
sation to  the  part,  the  latter  convey  the  stimulus  to  excite  the  act  of  motion 
(Van  der  Kolk). 

(4.)  The  anterior  (motor)  and  posterior  (serufific)  roots  of  the  compound  or 
mixed  spinal  nerves  are  determined  to  have  certain  relations  with  the  gray 
corpuscular  elements  of  the  spinstl  cord,  accumulated  throughout  its  central 
part  in  such  a  manner  that  a  transverse  section  of  the  cord  shows  anterior  and 
posterior  cornua  of  this  corpuscular  gray  substance.  The  corpuscular  or  mul- 
tipolar cells,  constituting  the  gray  matter,  are  arranged  in  several  distinct 
vertical  columns,  extending  throughout  the  whole  length  of  the  cord,  the 
anterior  column  being  the  principal.  The  most  considerable  of  these  cells 
constitute  the  columns  of  the  anterior  horns ;  next,  those  by  the  posterior 
commissure  ;  then  those  between  the  anterior  and  posterior  horns ;  and,  lastly, 
those  in  the  posterior  horns,  which  rank  the  smallest  in  size,  and  it  is  even 
doubted  by  some  whether  they  are  really  nerve-cells.     These  columns  of  cor- 

f muscular  nerve-cells  are  larger  and  richer  in  nerve-cells  at  the  cervical  and 
umbar  enlargements ;  and  the  proportion  of  cells  increases  still  more  at  all 
those  points  where  the  roots  of  the  nerves  penetrate  into  the  cord  to  its  gray 
substance.  Thus,  clusters  of  cells,  occurring  more  or  less  apart,  arc  placed 
above  each  other  longitudinally  (Clarke,  Van  dkr  Kolk).  These  so-called 
nerve-cells  are  extremely  simple  in  structure.  They  consist  of  a  more  or  less 
rounded  mass  of  matter  (cells?),  having  two  or  more  caudate  prolongations, 
with  a  circular  centre  or  nucleus  and  nucleolus  containing  granular  molecules. 

(5.)  The  anterior  roots  {motor  nerves)  spring  from  the  cord  itself,  and  take 
their  origin  out  of  the  ganglionic  cells  of  the  anterior  horn,  each  cluster  of 
which  forms  a  ganglionic  plexus. 

(6.)  The  anterior  me<lullary  fibres  of  the  cord  are  the  channels  through 
which  the  influence  of  the  will  from  the  brain  is  conveyed  to  these  corpuscular 
or  ganglionic  plexuses,  whence  these  motor  nerN'es  take  their  origin. 

(7.)  The  pa^tcrior  roots  (sern*ific  nerves)  have  been  traced  towards  groups 
of  ganglionic  cells,  but  have  not  been  shown  to  communicate  with  them. 

(8.)  These  posterior  roots  have  been  traced  to  subdivide  into  two  portions, 
which  may  be  called  sets  of  radicles  or  rootlet^.  At  the  posterior  part  of  the 
cord  one  set  of  these  posterior  nerve-roots  ascends  immeuiately  in  the  white 
sub;*tance,  and  aT)[)ears  to  proceed  directly  towards  and  into  the  brain,  thus 
constituting  the  channel  of  sensation  ;  the  other  portion  of  the  posterior  nervT- 
roots  traitsversiOy  penetrates  the  white  substance  of  the  cord  towards  the  ix)s- 
terior  horn  of  the  gray  matter,  through  which  it  passes,  lis  fibres  there  mingle, 
in  jmrt,  with  certain  nerve-fibres  which  are  obserN'ed  to  encircle  in  a  transverse 
dini'tion  the  posterior  horn  of  the  gray  substance  of  the  cord  ;  and,  in  part, 
they  hise  themselves  amongst  the  gangli(mic  cells  of  the  centre  of  the  gray 
matter,  between  the  anterior  and  the  posterior  horns. 

(9.)  These  latter  roc)tlet  nerve-fibres,  of  the  great  posterior  roots,  thus  con- 
stitute the  apparatus  of  reflex  action,  directing  their  stimulus  through  the 
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group  of  ganglion-cells,  with  which  they  appear  to  be  connected,  into  the 
ganfflion-cells  of  the  anterior  horn,  from  whose  plexus  of  cells  the  filaments 
of  tine  motor  roots  arise.  The  posterior  nerve-roots  include,  therefore,  two 
descriptions  of  nerve-fibres — namely,  those  for  sensation  proper  and  those  for 
reflex  action ;  and  hence  the  greater  thickness  (more  than  double)  of  the  pos- 
terior roots  compared  with  the  anterior. 

(10.)  These  different  cell-groups  or  plexuses  of  corpuscular  cells  appear  to 
be  united  throughout  the  cord  by  longitudinal  connecting-fibres,  so  that  co- 
ordination of  movement  is  effected. 

(11.)  The  roots  of  the  motor  nerves  thus  receive  the  excitement  or  stimulus 
to  action  from  the  group  of  ganglionic  cells  in  which  they  originate.  It  is 
communicated  to  them,  cither  through  the  will  anteriorly,  and  from  above 
downwards,  or  by  the  sensific  nerves  by  their  reflex  filaments  posteriorly,  and 
from  the  peripheral  parte  of  the  body  with  which  the  sensiferous  nerve-fila- 
mente  are  connected.  An  individual  group  of  corpuscular  cells  (whence  the 
motor  roote  arise)  thus  becomes  susceptible  to  a  psychical  as  well  as  to  a 
physiixU  stimulus. 

(12.)  All  reflex  action  takes  place  by  a  definite  channel;  and  ite operation 
seems  to  be  regulated  by  communicating  fibres,  which  bring  the  diflerent 
plexuses  of  nerve-cells  into  communication  with  each  other.  Thus  co-ordina- 
tion and  combination  of  movemente  are  explained ;  and  so  also  is  the  diffusion 
of  action  over  remote  regions,  especially  in  great  irritation  of  the  cord,  as  in 
attacks  of  epi]e{)sy  and  tetanus,  or  while  the  system  is  under  the  influence  of 
the  strychnine  poison  or  hydrophobia. 

(13.)  The  gray  matter  of  the  cord  seems  chiefly  to  avail  for  motion;  the 
posterior  part  being  chiefly  subservient  to  reflex  funciian,  and  to  the  coordina- 
tion of  motion ;  while  semmtion  is  transmitted  upwards  exclusively  by  the  pos- 
terior and  lateral  medullary  columns  to  the  enccphalon,  and  has  probably  its 
proper  centre  in  the  medulla  oblongata.  Here,  also,  is  probably  localized  the 
centre  from  which  the  more  universal  reflex  movements  and  convulsions  take 
their  origin.  Experience  has  convinced  Prof.  Van  der  Kolk  that  the  atten- 
tion of  the  physician  ought  to  be  directed  to  the  condition  of  the  medulla  ob- 
longata in  cases  of  epilepy.  He  has  frequently  succeeded,  where  the  disease 
has  not  been  of  long  duration,  in  procuring  a  recovery  through  derivative 
applications  to  the  nai)e  of  the  neck ;  while  the  pathological  changes  resulting 
from  protracted  epilepsy  are  not  unfrequently  manifested  by  induration  of  the 
medulla  oblongata.  The  morbid  state  of  the  spinal  cord,  which  I  accurately 
determined  to  exist  in  fmir  cases  of  tetanus,  is  also  consistent  with  statements 
regarding  ite  minute  anatomy  and  the  relation  of  ite  parte.  Each  of  the  four 
cases  exhibited  one  character  in  common,  and  pointed  out  the  spinal  cord  as 
the  seat  of  lesion  in  that  formidable  malady.  The  lesion  referred  to  was  not 
manifest  to  the  naked  eye,  but  was  determined  to  exist  with  certainty  by  an 
examination  of  the  specific  gravity  of  the  cord-substance.  For  this  purpose 
the  cord  was  separated  from  ite  nerves,  and  divided  into  parte  of  a  unirorm 
size,  and  the  specific  gravity  of  each  determined.  Each  of  the  four  eases 
showed  that  the  general  sjiecific  gravity  of  the  spinal  cord  throughout  is  in- 
creased in  cases  of  tetanus,  the  average  specific  gravity  of  the  healthy  cord 
being  1.036.  They  showed,  also,  that  a  change  is  suddenly  indicated  about 
the  region  of  the  cord  in  immediate  communication  with  the  wounded  part, 
and  that  in  one  case  of  idiopathic  tetanus  the  change  was  uniform  throughout. 
In  the  first  case  I  examined,  where  the  wound  was  on  the  occiput,  the  upper- 
most three  inches  of  the  cord  were  of  the  highest  specific  gravity,  and  the  dif- 
ference became  suddenly,  and  not  gradually,  manifest  at  the  fourth  inch.  In 
the  third  case  a  ver>'  marked  difference  was  ap]mreut  when  the  wrvical  region 
was  compared  with  the  rest  of  the  conl ;  and  the  differem*e  was  suddenly 
marked  where  the  roote  of  the  cer\'ical  and  first  dorsal  nerves  left  the  conl  to 
form  the  brachial  plexus.     The  wound  in  this  instance  was  on  the  fingers.    '*  In 


DEFINITION    AND    PATHOLOGY    OF    SPINAL    MENINGITIS.  63 

the  last  case  the  difference  was  suddenly  manifested  in  the  lowennost  part  of 
the  cord,  corresponding  to  the  region  wnere  the  nerves  were  in  communication 
with  the  lower  limbs,  which  were  the  seat  of  the  injury"  {Glasgow  Med,  Jour., 
No.  IV,  Jan.,  1854).  Mr.  Lockhart  Clarke  has  since  examined  the  cord  in 
tetanus  cases  microscopically,  and  has  found  peculiar  lesions  of  a  most  minute 
kind  scattered  throughout  its  substance  {Mea.-Chir,  Reports,  August,  1865); 
and  more  investigation  shows  a  great  increase  in  the  growth  of  cell  elements 
in  the  implicated  portions  connected  by  nerves  with  the  site  of  injury. 

(14.)  The  anterior  commissure  of  the  cord  is  distinguished  from  the  posterior 
by  the  decussation  of  the  fibres.  After  their  intersection,  when  traced  down- 
wards,  these  fibres  are  observed  to  be  deflected  so  as  to  run  in  part  along  the 
margin  of  the  anterior  fissure,  interlacing  themselves  within  the  white  sub- 
stance ;  and  in  part  to  enter  the  inner  edges  of  the  anterior  gray  horns,  where 
they  mingle  witn  the  encircling  fibres  already  noticed,  which  spread  themselves 
thence  in  the  medullary  columns  of  nerve-cells  and  join  the  longitudinal  fibres. 
Their  function  is  probably  to  maintain  the  motion  of  the  right  and  left  sides 
of  the  body.  The  fibres  of  the  posterior  commissure  have  a  parallel  course, 
without  any  intersection. 

(15.)  Some  observations  on  the  secondary  affections  of  the  cord  by  Dr. 
Turck  seem  to  show  that  when  disease  destroys  a  certain  portion  of  the  ner- 
vous centre,  the  strands,  filaments,  or  cords  of  nerve-substance  which  proceed 
from  that  centre,  or  arrive  there,  subsequently  degenerate,  having  ceased  to 
receive  or  convey  an  impulse.  This  degeneration  takes  place  in  the  same 
direction  in  whicn  these  strands  or  filaments  convey  impressions ;  thus  in  the 
centripetal  fasciculi  (posterior  columns)  the  secondary  afiection  occurs  always 
in  the  centripetal  direction ;  while  in  the  centrifugal  fasciculi  (anterior 
columns)  it  shows  itself  in  the  centrifugal  direction;  and  in  the  mixed  fas- 
ciculi (lateral  columns)  it  shows  in  both  directions.  Thus  it  happens  that  sec- 
ondary affections  of  filaments  or  strands  of  fibres  in  the  spinal  cord  may 
result  from  a  lesion  in  one  of  the  hemispheres  of  the  brain;  generally  in  about 
five  weeks  after  the  primary  injury. 

This  observation  may  be  regarded  as  a  rule ;  and  to  some  extent  it  may 
also  explain  cases  of  so-called  *^ paralysis  musculaire  progressive^^  which  have 
been  described  by  Meryon,  Cruveilhier,  Aran,  Valentiner,  and  Roberts; 
although  the  nervous  lesion  has  only  been  demonstrated  in  some  of  the  cases. 


Sbction  V. — Detailed  Description  of  the  Diseases  of  the  Spinal 

Cord  and  its  Membranes. 

inflammation. 

Definition. — Inflammation  of  the  substance  of  the  cord,  or  of  its  membranes,  or 
of  hath. 

Pathology. — ^Two  varieties  of  the  disease  are  to  be  recognized  more  easily 
after  death  than  during  life,  namely:  (a.)  Spinal  meningitis;  and  (6.)  Mye- 
litis.     Of  these  in  their  order;  and  first — 

(a.)   SPINAL  MENINGITIS. 

Latin    Eq.,  Meningitis  ttpinalis ;  French  Eq.,  MSningite  spinale ;  Gkrman  Eq.,  EnU 
xundung  der  Haute — Syn.,  Meningitis  spinalis;  Italian  £q.,  Meningitide spinale. 

Definition. — Tnflammatio7i  of  the  membranes  of  the  spinal  cord. 

Pathology. — Tne  infiammatory  states  of  the  membranes  of  the  cord,  and 
the  morbid  effects  they  proiluc^e,  are  the  same  as  those  of  the  membranes  of 
the  brain.    It  probabfy  never  occurs  as  an  independent  disease. 
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The  rachidian  dura  mater  may  be  inflamed  either  at  its  free  or  at  its  ad- 
herent surface.  On  examining  the  spinal  canal,  after  caries  of  the  vertebrse, 
the  areolar  tissue  uniting  the  dura  mater  to  the  walls  of  this  cavity  is  often 
found  greatly  loaded  with  venous  blood,  and  in  some  instances  is  broken 
down,  so  that  the  dura  mater  is  entirely  detached — a  state  most  probably  due 
to  inflammation.  This  inflammation  may  terminate  by  resolution,  or  it  may 
advance,  and  serum  be  effused  between  the  osseous  structure  and  the  dura 
mater.  In  this  site  the  effusion  has  no  communication  with  the  cavity  of  the 
cranium,  because  the  dura  mater  of  the  cord,  while  it  is  but  loosely  attached 
by  areolar  tissue  to  the  vertebrae,  is  very  firmly  attached  round  tne  margin 
of  the  foramen  magnum,  and  especially  to  the  basilar  portion  of  the  occipital 
bone. 

The  dura  muter  of  the  cord  also  appears  liable  to  the  ulcerative  process  and 
to  gangrene.  In  a  case  given  by  Ollivier  (vol.  ii,  p.  569)  of  a  druggist  who 
died  on  the  twentieth  day,  after  suflering  from  lumbar  pains,  with  rigidity  of 
the  trunk  and  lower  extremities,  together  with  tetanic  spasms,  there  was 
found,  on  cutting  through  the  muscles  of  the  lumbar  region,  half  an  ounce  of 
pus,  or  more,  which  was  traced  to  the  cavity  of  the  arachnoid,  the  rachidian 
aura  mater  having  ulcerated  and  ruptured. 

The  spinal  aradirioid  and  pia  mooter  are  liable  to  inflammations  similar  to 
the  corresponding  membranes  of  the  brain. 

Diffuse  inflammation  of  all  the  folds  of  the  arachnoid  of  the  eord  has  often 
been  observed ;  those  membranes  being  red  and  injected  for  a  greater  or  less 
extent;  but  it  is  almost  solely  observ^  in  connection  with  inflammation  of 
the  dura  and  pia  maier  of  the  cord.  Chronic  inflammation  of  the  arachnoid, 
resulting  in  partial  thickening  and  ossification,  may  occur  as  a  primary  dis- 
ease, i,  c,  without  any  perceptible  cause. 

Effusion  of  serum,  both  into  the  cavity  of  the  spinal  ara/Jinoid  and  be- 
tween the  dura  maier  and  pia  mater  of  the  cord,  is  not  uncommon.  Such 
effusion  communicates  freely  with  the  cavity  of  the  cranium,  so  that  fluid  may 
pass  easily  from  the  one  to  the  other. 

Suppurative  inflammation  of  the  spinal  membranes  also  occasionally  takes 
place  m  the  cavity  of  the  arachnoid.  Frequently,  if  the  inflammation  is 
acute,  it  is  associated  with  disease  of  the  cerebellum,  or  of  the  intracanial  mem- 
branes ;  and  in  the  chronic  form  it  rarely  exists  except  in  connection  with 
caries  of  the  vertebrae. 

Effusion  of  fluid  within  the  cavity  of  the  spinal  cord  is  analogous  to  fluid 
in  the  ventricles  of  the  brain.  It  leads  to  compression  of  the  cord,  and 
paralysis  as  a  symptom  of  such  compression.  Hyarorachis,  as  it  is  termed,  is 
usually  a  congenital  state,  associated  with  a  defective  development  of  the 
vertebral  arches.  The  paraplegia  it  induces  generally  extends  to  the  sphinc- 
ters and  the  Wadder,  producing  incontinence  of  faeces  and  urine.  The  con- 
dition is  indicated  by  a  tumor  at  the  lower  end  of  the  canal,  over  the  region 
of  the  sacrum;  and  the  cavity  of  such  tumors  communicates  with  the  cavity 
of  the  vertebral  canal;  and  the  paralyzing  influence  is  occasioned  by  the 
pressure  of  the  fluid  on  the  spinal  cord.  Congestion  of  the  membranes  may 
occur  as  a  stage  preliminary  to  all  of  these  conditions. 

Morbid  Anatomy. — Inflammation  of  the  dura  mater  of  the  cord  occurs 
generally  in  more  or  less  circumscribed  patches.  Injection,  infiltration,  and 
softening,  are  the  usual  results,  which  may  go  on  to  purulent  formation  or  to 
permanent  thickening  of  the  membrane,  which  becomes  adherent  to  the  bone ; 
or  the  pus  may  make  its  exit  through  the  membrane,  when  diffiute  meningitis 
of  the  Cf)rd  may  supervene. 

Inflammation  of  the  pia  maier  of  the  cord  L?,  on  the  other  hand,  generally 
extensive.  It  becomes  injected  and  turgid  with  infiltrations,  so  that  in  the 
subarachnoid  space  there  is  purulent  effusion,  floeculent  exudation,  or  deposits. 
The  spinal  marrow  is  pale  and  bloodless. 
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Symptoms. — The  symptoms  of  rachidian  arachnitis,  or  meningitis  of  the 
cord,  are  often  obscure  at  the  commencement;  but  once  formed,  the  disease  is 
characterized  by  pains  in  the  back,  with  affection  of  the  muscles,  and  reten- 
tion of  urine.  Paralysis  does  not  occur,  except  by  pressure  produced  by 
exudation  of  fluid,  or  by  extension  of  inflammation  and  disorganization  of 
the  cord  itself  (Meryon).  Ollivier,  quoted  by  Meryon,  gives  a  case  of  spon- 
taneous spinal  meningitis,  in  which  the  symptoms  closely  resembled  those  of 
structural  lesion  of  the  cord  itself.  The  patient,  a  man  aged  twenty-four, 
was  admitted  into  the  H6tel  Dieu  with  obscure  symptoms.  On  the  fifth  day 
of  the  disease  he  had  paraplegia,  with  hypenesthesia  of  the  lower  extremities. 
Three  days  afterwards  the  arms  became  partially  paralyzed,  semiflexed,  and 
stiff;  the  right  pupil  was  more  dilated  than  the  left;  the  association  of  ideas 
was  slow.  Two  days  subseauently  he  died.  The  cellular  tissue  which  sur- 
rounds the  dura  mater  of  the  spinal  canal  was  filled  with  vessels  injected 
with  blood.  The  spinal  cord  was  enveloped  in  a  layer  of  gelatinous  yellow 
matter,  between  the  arachnoid  and  pia  mater.  It  was  most  abundant  over 
the  lunbar  enlargement,  and  extended  as  high  as  the  third  cervical  vertebra. 
It  was  thickest  where  it  covered  the  posterior  columns  of  the  cord  (  Traite  de 
la  Moclle  Epinitre,  tome  ii,  p.  551,  2me  edition). 

One  marked  symptom  of  congestion  of  the  membranes,  referred  to  in  a  case 
related  by  Dr.  ^leryon,  is  the  difficulty  experienced  in  walking  on  first  arising 
after  a  night's  rest.  I  have  observed  this  to  be  a  constant  indication  of  spinaJ 
congestion;  and  it  may  be  temporarily  induced  by  strychnine  or  imx  vomica. 

The  affection  of  the  muscles  varies  from  simple  stiffness  of  the  part  to  opis- 
thatoHos.  This  latter  symptom  is  often  limited  to  the  neck  or  trunk,  without 
the  limbs  participating,  as  in  a  case  given  by  Rayer,  in  which  the  trunk  and 
neck  were  drawn  backwards,  while  the  patient  walked  freely  till  the  time  of 
his  death.  In  the  case  of  a  wagoner  thrown  off  his  cart,  and  pitched  on  his 
neck  and  shoulders,  the  neck  was  stiff,  the  jaw  was  locked,  the  body  con- 
vulsed, and  the  patient  delirious.  It  was  not  till  the  twelfth  day,  however, 
that  the  lower  extremities  became  affected  and  palsied,  when  the  patient  sunk 
into  a  typhoid  state  and  died.  A  large  Quantity  of  pus  was  likewise  found 
in  the  spmal  arachnoid  cavity.  Neither  tne  pulse,  nor  the  tongue,  nor  tem- 
perature, is  much  affected  at  the  commencement  of  spinal  meningitis,  but 
towards  its  chxse  the  pulse  becomes  rapid  and  feeble,  the  tongue  brown  and 
dry,  and  the  teeth  fuliginous.  The  patient  is  now  said  to  be  ''typhoid,"  and 
he  dies  delirious  or  comatose.  Retention  of  urine  generally  persists  from  the 
beginning  to  the  termination  of  the  disease.  Constipation  often  exists  to  a 
great  degree  at  first,  but  afterwards  the  bowels  act  regularly,  or  even  suffer 
from  diarrhoea. 

Severe  irritation  of  parts  supplied  by  spinal  ner\'es,  followed  by  paralysis, 
indicate  acute  inflammation  of  the  via  mater  of  the  cord.  Fever  follows  a 
chill,  and  severe  pain  in  the  back  and  the  extremities  is  complained  of,  aggra- 
vate<i  on  motion  and  on  pressure  over  the  spine.  Opisthotonos  and  contrac- 
tion of  the  limbs  may  ensue,  which  intermit,  and  are  greatly  aggravated  by 
movements  of  the  spinal  column.  Pain  in  the  extremities  is  often  a  very 
prominent  symptom  at  the  out^^et,  and  may  be  mistaken  for  rheumatism;  but 
the  most  imiK)rtant  se(}uence  of  svmptoms  is  paralysis  commencing  in  the 
lower  limbs,  extending  to  the  bladder,  rectum,  and  finally  the  upjxjr  extrem- 
ities. The  paralysis  is  at  first  incomplete,  but  afterwards  increases,  and  anaes- 
thesia succeeds. 

Diagnosis. — The  symptoms  which  distinguish  spinal  arachnitis  from  inflam- 
mation of  the  substance  of  the  coni  are  pain  and  contraction  or  compulsions  of 
the  limbs.  In  pure  myelitis  there  is  seldom  any  severe  or  constant  pain,  while 
the  liml>s  are  generally  palsied,  and  their  sensations  benumbed  or  lost.  It  is 
distinguished  from  rlieumatic  lumbago  or  psoas  abscess  by  the  affection  of  the 
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limbs  and  of  the  bladder,  and  the  gradual  advance  of  paralysis  from  below 
upwards. 

Prognosis. — Many  authorities  consider  spinal  arachnitis  to  be  incurable; 
but  numerous  cases  marked  by  the  characteristic  symptoms  in  a  mild  form 
do  recover.  On  the  other  hand,  more  severe  cases  progress  from  bad  to  worse ; 
and  as  paralysis  extends  to  the  medulla  oblongata,  death  follows,  or  from 
catarrh  of  the  bladder. 

Treatment. — Spinal  araehnitis,  seldom  depending  on  a  morbid  poison,  is 
perhaps  in  all  cases  best  treated  by  bleeding  and  mild  purgatives.  Greneral 
oleeding  is  sometimes  necessary;  but  local  bleeding,  either  by  cupping  or 
leeches,  along  the  vertebral  column,  is  most  useful,  and  cannot  be  omitted  with 
safety.  The  medical  treatment  consists  in  moderate  purging  by  the  neutral 
salts,  as  the  sulphate  of  soda  or  the  sulphate  of  magnesia;  for,  as  these  act  on 
the  bladder  as  well  as  on  the  boweb,  they  are  probably  the  best  remedies. 
But  whatever  purgative  may  be  selected,  it  will  be  proper  to  combine  it  with 
the  tincture  of  hyoscyamtis,  or  other  mild  opiate,  to  procure  the  patient  some 
relief  from  his  suffering.  Ergot  of  rye  {secale  comutum)  has  been  very  much 
used  in  France;  and  Dr.  Meryon  speaks  favorably  of  its  effects,  combined 
with  iodide  of  potassium,  in  a  case  which  manifested  no  complication  of  spinal 
effusion  (Medical  Times  and  Gazette,  Aug.  31,  1863).  The  warm  bath  is  an 
excellent  adjuvant  in  the  earlier  stages  of  the  disease;  whilst  in  the  latter 
stages  blisters,  setotis,  moxce,  or  the  ointment  of  the  tartrate  of  anthtumy,  are 
more  beneficial,  or  at  least  are  deserving  of  a  trial.  The  paralyzing  effusion 
may  disappear  during  their  use,  combined  with  the  action  of  diuretics.  The 
external  application  of  belladonna  and  chloroform  will  be  found  of  essential 
service  in  diminishing  the  violent  pain  which  accompanies  meningitis  of  the 
cord  (Meryon).  Cold,  in  the  form  of  bladders  filled  with  ice,  applied  along 
the  spinal  cord,  may  be  of  service  where  congestion  prevails. 

Abstinence  from  all  animal  diet  should  be  imperiously  prescribed  through- 
out the  whole  course  of  the  disease. 

In  cases  of  hydrorachis,  where  a  tumor  is  associated  with  spina  bifida,  iodine 
injections  have  been  proposed  (Velpeau,  Debout,  Brainard,  Uross,  Me- 
ryon). In  operating,  the  puncture  should  be  very  small,  by  a  small  flat 
curved  needle,  directed  subcutaneously  into  the  sac.  A  drain  of  the  fluid 
may  then  be  allowed  to  escape  through  a  canula,  and  the  injection  used  must 
be  very  weak  at  first,  the  object  being  to  excite  a  slow  process  of  inflamma- 
tion in  the  cyst.  One-eighth  of  a  grain  of  iodiiie,  and  a  Quarter  of  a  grain  of 
the  iodide  of  potassium  in  solution,  is  the  quantity  prescribed  for  injection  by 
Dr.  Gross.  Dr.  Brainard  uses  a  solution  composed  of  five-eighths  of  a  grain 
of  iodine  and  half  a  grain  of  iodide  of  potassium  to  one  drachm  of  water. 
The  puncture  is  to  be  closed  with  a  twisted  suture,  and  coated  over  with  col- 
lodion. An  anodyne  should  be  administered,  and  the  child  kept  lying  on  its 
face.  Mr.  W.  M.  Coates,  of  Salisbury,  has  been  also  successful  by  a  similar 
method  of  treatment.  If  the  life  of  the  child  be  saved,  paraplegia  is  still  apt 
to  remain,  and  perhaps  involuntary  defecation  and  micturition  (Meryon,  m 
Brit  Med,  Journal,  July  11,  1863,  p.  28 ;  also  Practical  and  Pathological  Re- 
searches on  the  various  Forms  of  Paralysis,  p.  25). 

(b,)   MYELITIS. 

Latin  Eq.,  Myelitis ;  French  Eq.,  Myilite ;  Gkrman  Eq.,  Entzundung des  Marks— Syn,, 

MyeiUia;  Italian  Eq.,  Mielitide. 

Definition. — Inflammation  of  the  substance  of  the  spinal  cord. 
Pathology. — As  the  spinal  cord  is  a  continuation  of  the  brain,  and  similarly 
composed  of  medullary  and  cineritious  matter,  it  is  reasonable  to  expect  that 
its  diseases  will  be  similar.    Such  is  observed  to  be  the  case. 
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Inflammation  of  the  cord  may  be  diffuse.  It  is  characterized,  post  mortem, 
by  a  few  more  bloody  points  than  usual,  or  by  a  slight  red  or  rose-color  suf- 
filifion  throughout  its  substance.  There  is  reason  to  believe,  writes  Dr.  Aber- 
crombie,  that  inflammation  of  the  substance  of  the  cord,  like  the  correspond- 
ing afl^'tion  of  the  brain,  may  terminate  fatally,  either — (1.)  In  the  acute  in- 
ftammatory  doge ;  (2.)  By  ramollissement ;  (3.)  By  undefined  suppuration ;  or 
(4. )  By  abscess. 

The  most  common  aflection,  however,  is  ramollissement  or  serous  inflamma- 
tion, in  which  the  substance  of  the  cord  is  greatly  broken  down  and  softened, 
so  as  to  be  sometimes  reduced  to  a  mere  puTp ;  or  so  diffluent  as  to  give  the 
sensation  of  fluctuation  under  the  finger.  This  disorganization  may  embrace 
the  whole  thickness  of  the  cord,  or  sometimes  only  one  of  its  columns,  so  that 
it  is  of  variable  extent.  It  is  constant,  however,  and  the  centre  or  gray  sub- 
stance of  the  cord  is  more  softened  than  that  of  the  circumference  or  white 
8ufai»tance.  The  ramollissement  may  exist  in  the  cervical,  dorsal,  or  lumbar 
portions ;  but  it  is  most  common  in  the  lumbar,  and  after  that  in  the  cervical 
portions,  or  in  those  parts  which  contain  the  greatest  quantity  of  oray  substance 
and  the  greatest  number  of  bloodvessels.  The  part  affected  is  generally 
swollen — a  circumstance  more  striking  than  in  similar  diseases  of  me  brain, 
because  the  spinal  canal  is  large  in  proportion  to  its  contents,  compared  with 
the  cranium.  The  softened  part  is  also  generally  ash-colored  or  wnite.  Some 
pathologists  have  regarded  ramollissement  of  the  cord  as  a  particular  altera- 
tion of  uie  nervous  system,  resembling  the  effects  of  a  contusion  of  soft  parts, 
and  the  result  of  shock.  It  oft«n  occurs,  however,  when  no  shock  has  been 
received,  and  has  not  the  least  resemblance  to  a  contusion  of  soft  parts. 

Induration  of  the  spinal  substance  is  another  result  of  myelitisy  and  proba- 
bly depends  upon  a  form  of  inflammation  in  which  fibrinous  exudation  be- 
comes consolidated.  Portal  states  he  has  found  the  cord  of  a  cartilaginous 
hardness,  while  the  membranes  were  red  and  inflamed;  and  Abercrombie 
gives  a  similar  case. 

The  substance  of  the  cord  may  likewise  become  infiltrated  with  pus,  or  it 
may  be  collected  into  an  abscess.  The  fact  of  infiltration  is  perhaps  question- 
able ;  but  there  can  be  no  doubt  of  an  abscess  having  occasionally  formed  in  the 
substance  of  the  cord.  Velpeau  gives  a  case,  quoted  by  Dr.  Abercrombie,  in 
which  an  abscess  was  formed  in  the  right  colunm  of  the  cervical  portion  of  the 
Gord,  three  inches  long  and  two  lines  broad,  while  a  smaller  one  existed  in  the 
left  column  {Revue  Med.,  vol.  ii,  p.  217). 

Morbid  Anatomy. — When  myelitis  is  confined  to  circumscribed  s|K)ts  it 
usually  commences  in  the  gray  substance,  and  affects  the  whole  thickness  of 
the  cord  ;  or,  commencing  as  "  central  softening ,**  it  extends  widely  through 
the  gray  substance.  The  affected  part  Is  swollen,  and  one  section  is  of  a  red 
pulpy  appearance,  rising  above  the  level  of  the  section.  By  blood  extravasa- 
tion and  changes,  the  various  colored  softenings  arc  brought  about,  such  as 
red,  white,  brown,  or  yellow. 

Symptoms. — ^The  symptoms  of  myelitis  are  in  general  expressed  by  the  parts 
below  the  legion.  In  a  lew  cases,  however,  the  effects  of  the  accidents  are  re- 
flected from  below  upwanls.  In  general,  both  upper  or  both  lower  liml>s  are 
afl^'ted ;  but  in  a  few  instances  only  one  limb.  The  earliest  symptoms  are 
recognized  in  the  fingers  and  toes,  in  the  feeling  of  numbness,  with  a  sensa- 
tion of  coldness  extending  up  the  limb.  Shortly  afterwards  the  patient  com- 
plains of  i)ain  in  the  back,  corresponding  to  the  seat  of  greatest  intensity  of 
the  inflammation.  This  is  not  constant ;  but  when  we  make  pressure  with 
the  finger  over  the  spinous  processes  of  the  aflTected  part,  it  may  be  augmente<i 
or  only  then  felt.  These  symptoms  are  succeeded  by  im{)aire<l  motion,  and 
often  likewise  by  diminished  sensation  of  one  or  more  liml)s,  followe<l  by  pani- 
plegia  or  other  form  of  palsy.  If  only  one  side  of  the  cord  Ikj  affecte<i,  the 
pandysb  which  results  is  confined  to  one  side  of  the  body.     When  the  ante- 
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rior  columns  chiefly  are  the  seat  of  the  inflamraatioD,  the  paralysis  which  fol- 
lows is  that  of  muscular  motion,  but  of  sensation  if  the  lesion  exist  in  the  pos- 
terior columns ;  and  if  a  careful  analysis  be  made  of  the  several  cases  in 
which  the  gray  substance  of  the  cord  has  been  implicated,  it  will  be  found 
that  the  function  of  reflex  action  has  been  deranged  (Meryon).  In  the  early 
stage,  when  congestion  prevails,  there  is  exaltation  of  tactile  sense  and  of  mus- 
cular contraction.  Another  marked  symptom  may  be  often  distinguished — 
namely,  a  difficulty  experienced  in  walking  on  first  rising  after  a  night's  rest 
feature  more  or  less  constant  in  cases  of  spinal  congestion.     The  palsied 


limbs  may  be  either  relaxed  or  permanently  contracted  :  thus,  the  hand  may 
be  bent  on  the  upper  arm,  or  a  leg  be  flexed  upon  the  thigh,  or  the  affected 
limb  may  be  attacked  with  convulsive  twitchings,  or  may  beat  incessantly. 
As  the  disease  advances,  the  bladder  becomes  affected,  and  the  patient  is  inca- 
pable of  retaining  his  urine,  from  the  sphincters  being  palsied.  The  action  of 
the  bowels  is  slow  in  the  first  instance ;  but  towards  the  close  of  the  disease 
the  patient  may  be  purged,  and  the  stools  pass  involuntarily.  If  the  disease 
be  the  result  of  an  accident,  the  pulse  is  at  first  rapid  and  full ;  but  if  the 
disease  be  spontaneous,  the  pulse  is  generally  natural,  until  the  powers  of  life 
are  broken  down  by  the  continuance  of  the  afl^ection.  As  death  approaches, 
the  nates  and  the  prominent  parts  of  the  pelvic  region,  on  which  the  body 
rests,  ulcerate  extensively,  so  that  deep  sloughs  ferm;  and  although  the 
patient,  from  anaesthesia,  suffers  no  pam,  he  nevertheless  ultimately  sinks 
exhausted. 

In  myelitis,  and  in  injuries  of  the  spine  fi-om  wounds  and  contusions,  some 
differences  in  the  symptoms  have  been  observed,  according  to  the  seat  of  the 
iiyury.  The  disorganization  of  the  substance  of  the  cord  entails  a  condition 
of  paralysis  more  or  less  extensive,  according  to  the  seat  and  the  extent  of  the 
inflammation.  Every  part  of  the  body  which  receives  its  nerves  from  the 
spinal  cord  below  the  upper  level  of  the  structural  disorganization  is  para- 
lyzed ;  consequently,  when  destructive  myelitU  extends  throughout  the  cord 
to  the  fifth  pair  of  cervical  nerves,  the  upper  extremities  are  paralyzed,  and 
all  those  parts  which  receive  their  nerve-power  from  a  lower  level  ot  the  cord 
are  paralyzed  too.  If,  again,  the  spinal  cord  be  lacerated  or  divided  above 
the  origin  of  the  phrenic  nervas,  or  above  the  third  cervical  vertebra,  death 
is  the  immediate  consequence,  the  nervous  influence  being  no  longer  trans- 
mitted with  sufficient  completeness  to  the  diaphragm  and  other  muscles  of 
respiration.  Petit  gives  two  remarkable  instances  of  this.  The  only  son  of 
a  working  man  went  into  the  shop  of  a  neighbor,  who  in  play  raised  the  child 
from  the  ground  bv  putting  one  hand  under  his  chin  and  the  other  at  the 
back  of  his  head,  t'he  child,  only  six  or  seven  years  old,  struggled,  dislocated 
his  head,  and  died  immediately.  There  are  a  few  cases,  however,  in  which 
disease  of  these  parts  has  not  been  immediately  fatal.  Thus,  the  odontoid 
proems  has  been  destroyed  by  caries,  or  the  second  cervical  vertebra  has  been 
dislocated,  and  yet  the  patient  has  continued  to  live  for  some  months,  or  even 
some  years.  A  remarkable  case  of  a  diminished  area  of  the  occipital  foni- 
men,  whence  resulted  great  pressure  on  the  cord,  is  related  by  Mr.  Holberton 
in  r/<«  MedicO'Chirurgical  TransactioTM,  vol.  xxiv,  p.  108.  The  patient  lived 
more  than  two  years,  the  mast  remarkable  symptom  l)eing  an  extremely  slow 
pulse.  In  these  chronic  cases  the  formation  of  the  disease  is  slow,  so  that  the 
cord  becomes  accustomed  to  the  gradually  increasing  pressure,  and  the  respi- 
ration conseuuently  still  continues  to  be  carried  on  principally,  though  feebly, 
by  the  muscles  of  the  neck  and  shoulders,  the  diaphragm  and  intercostal 
muscles  being  more  or  less  j)alsied. 

When  the  injury,  however,  is  below  the  origin  of  the  phrenic  nerves,  or  at 
the  level  of  the  fifth  and  sixth  cervical  vertebne,  the  inspiration  is  free,  but 
the  expinitiim  is  laborious,  for  the  intercostal  and  abdominal  muscles  are  para- 
lyzed, and  incapable  of  assisting  in  that  process.    The  patient  can  yawn,  for 
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that  is  an  act  accompanied  by  inspiration  ;  but  he  cannot  sneeze,  for  that  is 
an  act  accompanied  by  expiration.  At  this  point,  also,  the  upper  extremities 
are  still  palsied,  both  as  relates  to  motion  and  to  sensation.  When  the  palsy 
of  motion  and  of  sensation  is  complete,  the  patient,  during  the  short  remaining 
period  of  his  life,  presents  the  extraordinary  phenomena  of  a  living  head,  with 
Its  sensibility  and  muscular  powers  unimpaired,  attached  to  a  trunk  and  ex- 
tremities of  whose  existence  he  is  only  conscious  by  the  sense  of  sight  (Brodie). 

The  circulation  of  the  blood  is  affected,  and  the  action  of  the  iris  of  both 
eyes,  through  the  medium  of  the  sympathetic  nerves  (Meryox).  Another 
very  common  symptom  connected  with  injuries  of  the  upper  portion  of  the 
cord  is  priapiimiy  which  may  show  itself  about  the  second  or  third  day  after 
the  accident,  and  generally  subsides  after  the  first  fortnight.  It  sometimes 
occurs  even  when  all  sensation  in  the  part  it^self  is  destroyed,  so  that  the  pa- 
tient is  not  sensible  of  the  introduction  of  the  catheter. 

If  the  injury  be  in  the  situation  of  the  sixth  and  seventh  cervical  vertebra, 
the  palsy  of  motion  and  of  sensation  of  the  upper  extremities  is  frequently 
imperfect,  while  it  is  complete  in  the  trunk  ana  lower  extremities. 

When  the  spinal  cord  has  been  injured  in  the  part  corresponding  to  tlie  first 
dorsal  vertebra,  the  upj)er  extremities  may  still  suffer  from  an  incomplete 
paLsy  either  of  motion  or  of  sensation,  or  both.  When,  however,  the  seat  of 
the  lesion  is  in  a  line  with  the  second  dorsal  vertebra,  the  sensation  and  mo- 
tion of  the  upper  extremities  remain  unimpaired,  but  the  respiration  is  still 
difficult,  from  the  palsy  of  the  intercostal  and  abdominal  muscles.  If  the 
paralyzing  influence  do  not  extend  through  the  entire  thickness  of  the  cord, 
then  the  lower  extremities  may  preserv'^e  their  sensation  and  motion,  although 
the  arms  hang  powerless,  owing  to  the  disease  having  dissected  out,  as  it  were, 
the  groups  of  ganglionic  cells  w^hich  determine  the  action  of  certain  sets  of 
muscles,  whilst  the  conductors  of  the  Will  for  the  movements  of  the  legs  pass 
bv  unscathed  (Meryon).  An  illustrative  ca^^e,  occurring  in  the  practice  of 
M.  Broussab^,  is  recorded  by  Ollivier.  The  patient  was  a  medical  student, 
aged  twenty-one,  who  had,  as  a  result  of  acute  myelitis,  complete  paralysis  of 
the  upper  limbs,  while  the  legs,  as  well  as  the  bladder  and  rectum,  retained 
their  nealthy  power.  He  died  on  the  eighth  day  after  the  attack.  There 
was  some  increased  vascularity  of  parts  of  the  encephalon,  considerable  con- 
gestion of  the  sinuses  of  the  cord  with  fluid  blood,  and  much  sanguineous  effu- 
sion between  the  dura  mater  and  the  vertebral  arches  opposite  the  brachial 
enlargement  of  the  cord,  as  well  as  a  considerable  quantity  of  red  serum  l)e- 
tween  the  pia  mater  and  arachnoid  at  the  lower  part.  Four  minute  cartilagi- 
nous lamina?  wore  found  about  the  centre  of  the  dorso-lumbar  enlargement ; 
and  the  opj)ositc  surfaces  of  the  arachnoid  were  adherent  at  several  jwints 
aver  the  brachial  enlargement,  while  part  of  the  cord,  especially  the  gray 
substance,  was  remarkably  soft  for  about  two  inches.  The  remaining  part  of 
the  cord  below  was  somewhat  softened. 

When  the  disease  occurs  in  the  dorsal  region  between  the  two  enlarge- 
ments of  the  cord,  the  respiratory  muscles,  which  are  under  the  influence  of 
the  dorsal  spinal  nerves,  obeying  the  laws  of  irritability,  are  frequently  agi- 
tated by  violent  spasms,  and  tne  breathing  is  accomplished  by  short  and 
painful  efforts.  If  the  disease  extend  to  either  enlargement,  the  arms  or  logs 
may  partici])ate  in  the  spasmodic  movements.  But  as  the  work  of  disorgan- 
ization goes  on,  aniesthesia  of  the  surface  and  paralysis  of  the  muscles,  above 
alluded  to,  follow  in  the  train  of  symptoms;  abdominal  respiration,  dis- 
turlx^d  circulation,  oml)arrassod  digoj«tion,  difficult  defecation,  inefficient  mic- 
turition, and  all  the  consequences  of  these  respective  functional  disturbances 
ensue. 

The  symptoms,  when  the  injur}'  is  in  the  lumbar  region,  are  not  dissimilar 
to  those  of  the  dorsal  rt»gion,  except  that  the  respiration  is  unaffected.  When 
the  lumbar  region  is  the  seat  of  the  disease,  the  sound  introduced  into  the 
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bladder  is  more  frequently  covered  with  incrustations,  and  the  patient  also 
more  commonly  suffers  from  ulceration  of  the  nates ;  but  these  symptoms, 
perhap,  result  only  in  consequence  of  the  patient  surviving  for  a  longer 
period  than  when  the  superior  portions  of  the  cord  are  affected.  When  the 
inyelxiis  is  limited  to  the  lumbar  enlargement  of  the  spinal  marrow,  the  con- 
vulsive movements  occur  at  an  early  period  of  the  disease,  and  cease  pari 
pcu<su  with  the  disorganization  of  the  cord.  For  a  time  the  electro-muscular 
contractility  Ls  retained  ;  but  eventually  it  is  almost  always  lost  The  urine 
generally  becomes  alkaline  from  retention  by  spasmodic  contraction  of  the 
sphincters  of  the  rectum  and  bladder ;  and  priapism  not  unfrequently  results 
as  a  reflex  action  from  a  distended  bladder — a  state  which  soon  gives  place 
to  a  negative  condition,  ushered  in  by  reflex  spasms  of  the  legs  during  defe- 
cation and  micturition  (Meryon,  1.  c,  p.  35). 

In  chronic  affections  of  the  cord  the  palsied  limbs  usually  waste,  and  be- 
come atrophied. 

In  cases  in  which  a  limb  has  suffered  from  palsy,  both  of  sensation  and  of 
motion,  some  singular  phenomena  of  reflex  action  still  remain.  When  a 
stimulus  has  been  applied  to  the  palsied  limb,  it  occasions  involuntary  con- 
traction of  the  muscles  of  that  limo.  Thus,  when  a  feather  is  passed  lightly 
over  the  hollow  of  the  foot,  as  in  tickling,  convulsions  occur  in  the  limb, 
although  the  patient  is  quite  unconscious  that  anything  is  touching  his  foot. 
These  movements  are  quite  independent  of  volition,  and  vary  in  extent  and 
force  inversely  with  the  degree  of  voluntary  power  possessed  by  the  affected 
limb,  being  most  forcible  when  the  loss  of  voluntary  power  is  most  complete, 
and  diminishes  gradually  in  extent  and  force  as  that  power  is  increased.  In 
some  instances,  by  irritating  one  leg,  movements  were  caused  not  only  in  that 
leg,  but  also  in  the  other  leg ;  and  similar  phenomena  have  been  observed  by 
Sir  G.  Blane  and  others  in  decapitated  animals,  showing  that  (consistent  with 
the  anatomical  observations  already  referred  to)  a  portion  of  the  cord  may 
furnish  a  supply  of  nervous  energy  after  disease  has  interrupted  its  connection 
with  the  brain. 

In  all  cases  where  the  lesion  of  the  cord  is  of  such  a  nature  as  to  intercept 
the  transmission  of  the  influence  of  the  will  from  the  brain,  convulsive  move- 
ments are  a[)t  to  occur  in  the  legs,  and  to  continue  for  a  long  time  even  afler 
the  arms  have  become  completely  paralyzed.  These  phenomena,  says  Dr. 
Meryon,  are  doubtless  owing  to  the  excitement  of  disease  reflected  from  the 
spinal  marrow  to  the  motor  nerves  of  the  lower  extremities.  Similar  invol- 
untary movements  may  be  produced  artificially  by  tickling  the  soles  of  the 
feet,  whose  nervous  connection  with  the  brain  is  cut  off  by  the  destruction 
of  a  portion  of  the  cord.  The  influence  of  the  stimulus  is  transmitted  to 
the  spine  by  the  incident  nerves,  and  is  reflected  back  by  the  motor  nerves, 
thereoy  producing  spasmodic  contractions  of  the  limb  (Budd,  in  Med.-Chir, 
TVatut.f  vol.  xxii). 

Diagnosis. — Diseases  of  the  spinal  cord  and  diseases  of  the  brain  are  often 
followed  by  nearly  similar  symptoms,  and  consequently  the  one  may  be  con- 
founded with  the  other.  But  the  history  of  the  case,  whether  it  has  or  has 
not  been  preceded  by  a  fit  of  apoplexy  or  of  epilepjv,  will  often  enable  us  to 
determine  the  particular  seat  of  the  disorder.  The  antecedents  and  con- 
comitant circumstancas  of  every  case  must  be  carefully  incjuired  into,  and 
judged  of  upon  their  own  merits.  Myelitis  is  distinguished  from  lumbago, 
psoas  abscess,  and  hip  disease  by  the  absence  of  pain,  and  by  the  existence  of 
palsy. 

The  characteristic  symptoms  of  paralysis,  as  induced  by  destructive  my- 
elitLs,  are  as  follow  (Meryon,  I.e.,  p.  35) :  (1.)  Pain  over  that  portion  of  tte 
back  which  corresponds  to  the  seat  of  inflammation.  (2.)  Lesions  of  sensa- 
tion, giving  rise  to  feelings  of  formication,  creeping,  prickling,  tingling,  heat, 
or  cold,  to  numbness  or  complete  ana3sthesia.    (3.)  A  gradual  and  progressive 
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diminution  of  muscular  power,  distinguishing  it  from  the  paralysis  which  the 
French  have  denominatCKl  **  ataxia  loconiotrice  progressive,'  (4.)  An  equahle 
degree  of  paralysis  in  all  the  muscles  which  are  implicated ;  for  as  in  health 
the  nerve-force  is  distributed  to  whole  groups  of  muscles  in  an  equal  degree, 
so  likewise  is  it  annulled  when  the  nervous  centre  is  disorganized.  (5.)  Con- 
vulsive and  reflex  movements  of  the  paralyzed  muscles.  (6.)  Spasm  or  pa- 
ralysis of  the  rectum  and  bladder.  (7.)  Alkaline  urine.  And  finally  (8.)  The 
lo8s  of  electro-muscular  contractility. 

Prognosis. — ^There  seems  no  reason  to  doubt  that  as  many  perfectly  re- 
cover from  superficial  inflammatory  lesions  of  the  brain  after  fever,  so  also 
many  slight  inflammatory  aflectious  of  the  substance  of  the  cord  may  sub- 
side, and  the  patient  do  well.  Many  cases,  indeed,  even  when  the  bladder 
is  slightly  aflTected,  recover.  If,  however,  the  disease  be  of  more  than  a  few 
weeks*  continuance,  the  prognosis  is  always  grave.  Still  some  few  cases  re- 
cover, the  palsied  limb  becoming  withered.  But  more  commonly  the  disease 
runs  on,  and  the  patient  at  length  dies  aft^r  a  long  illness.  When  paralysis 
has  once  supervened,  there  is  great  reason  to  fear  that  the  inflamed  portion 
of  the  cord  has  passed  into  a  state  of  disorganization,  and  that  the  disease 
is  incurable ;  but  the  prognosis  also  eventually  depends  in  some  degree  on 
the  precise  seat  of  the  lesion.  If  it  be  in  the  cervical  region,  the  immediate 
danger  is  greater  than  when  the  lesion  is  in  the  dorsal  region ;  in  this  latter 
again  the  prognosis  is  more  unfavorable  than  when  lower  portions  of  the 
spinal  marrow  are  affected  ;  and  when  the  patient  retains  the  command  over 
the  motions  of  the  rectum  and  bladder,  and  the  acid  character  of  the  urine 
is  persistent,  the  case  is  still  more  hopeful  (Meryon). 

Causes. — ^The  more  common  causes  of  disease  of  this  portion  of  the  nervous 
system  are  accidental  violence,  as  blows  or  falls.  Affections  of  the  cord,  how- 
ever, sometimes  occur  idiopathically,  and  the  constitutional  causes  producing 
it  are  exceedingly  undetermined.  They  have  been  referred  to  a  suppression 
of  the  menses  in  the  female,  and  to  the  suppression  of  a  hicmorrhoiaal  flux 
in  the  male,  while  others  attribute  them  to  sitting  in  damp  or  wet  clothes,  to 
onanism,  or  to  venereal  excesses,  and  prolonged  exertion  in  the  erect  posture 
without  active  movement,  inordinate  muscular  exertion,  the  action  of  cold, 
and  the  development  of  tubercle. 

No  age  is  exempt  from  myeliti^y  but  it  occurs  more  frequently  from  ten  years 
old  and  upwards.  It  is  most  common,  however,  in  adult  age,  and  more  fre- 
quently attacks  the  male  than  the  female  sex. 

Treatment. — In  classing  ramollissement  of  the  cord  with  inflammation,  it 
might  appear  necessarily  to  infer  that  the  treatment  should  be  strictly  anti- 
phlogistic. It  is  questionable,  however,  whether  this  mode  of  treatment  is 
advantageous;  and  it  may  be  laid  do^iii  as  a  general  rule  that  bleeding  ou^ht 
not  to  be  had  recourse  to  after  palsy  has  occurred.  It  is  then  plainly  im- 
proper ;  for,  the  nervous  influence  being  intercepted,  the  powers  of  the  lower 
part  of  the  body  are  so  reduced,  that  gangrene  may  rapidly  supervene — a 
tendency  which  loss  of  blood  greatly  increases.  Previous  to  that  symptom 
it  may  be  admissible  ;  and  it  may  be  stated  that  so  long  as  the  affected  mus- 
cles are  convulsed,  rigid,  and  irritable,  the  use  of  antiphlogistics  and  counter- 
irritants  is  indicated  ;  but  when  the  means  calculated  to  subdue  excitation 
have  Allied  to  arrest  the  further  progress  of  the  disease,  and  paralysis  super\'encs, 
stimulants  are  the  only  remedies  which  have  the  |)ower  of  restoring  to  func- 
tional activity  those  nerve-cells  and  conducting  fibres  which  are  not  irretriev- 
ably destroyed  (Meryon).  The  chances  of  saving  the  patient  by  other  anti- 
phlogistic remedies  mainly  rest  on  acting  on  the  alimentary  canal  so  as  to 
produce  three  or  four  motions  in  the  twenty-four  hours,  and  thus  create  such 
a  derivation  as  in  some  degree  to  relieve  the  parts.  The  greater  numl)er  of 
patients  that  recover  are  restored  by  these  means.  The  particular  purgative 
IS  not  |ierhaps  im{>ortant ;  but  as  the  neutral  salts  act  not  only  on  the  intes- 
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tines,  but  also  on  the  bladder,  that  class  of  remedies  is  generally  preferred. 
At  the  same  time  that  the  bowels  are  kept  free,  the  patient  should  be  allowed 
a  liberal  supply  of  wine,  from  six  to  eight  ounces  daily,  and  should  have  ani- 
mal food  at  least  once  a  day. 

With  respect  to  local  counter-irritants,  as  blisters,  moxas,  or  setons,  little 
favorable  can  be  said,  unless  they  are  employed  previous  to  paralysis,  as  the 
tendency  to  gangrene  renders  their  application  of  doubtful  utility.  When 
had  recourse  to,  however,  it  will  be  found  better  to  apply  them  above  the  seat 
of  the  disease  than  immediately  over  it,  the  greater  vitality  of  the  superior 
parts  giving  more  assurance  of  the  disposition  of  the  wounds  to  heal.  Of  all 
stimulant  remedies,  eledri^ty  &nd  sfrycknine  are  the  most  potent  and  the  best; 
and  secdle  cornutum  has  been  recommended  as  a  remedy  possessing  the  same 
power  as  strychnine  (Barbier,  Payen,  Meryon).  When  there  is  no  great 
pressure  beyond  that  which  simple  congestion  produces,  nor  actual  disorgani- 
zation of  the  spinal  cord,  the  remedial  power  of  setxile  corntUum  is  said  to  be 
very  great.  It  seems  especially  to  resuscitate  the  muscular  contractility  of 
the  rectum  and  bladder,  and  pelvic  viscera  generally  (Guersant,  Trous- 
seau, Bro^vn-Sequard,  Meryon).  The  ergot  of  rye  is  best  given  in  the  form 
of  ethereal  tincture,  in  doses  of  from  ten  to  twenty  drops  twice  or  three  times  a 
day.  It  does  not  relieve  the  reflex  convulsions,  which  are  sometimes  alleviated 
by  prussic  acid,  diffiialisy  or  belladonna  (Meryon,  1.  c,  p.  40),  chlorodyne,  or 
chloro'inorph  ine. 

Afler  the  local  pain  in  the  back  has  been  subdued  by  the  regular  and  re- 
peated application  of  two  or  three  leeches  to  the  painful  part,  followed  by  a 
large  warm  poultice  over  the  whole  length  of  the  spine,  and  a  belladonna 
plaster  of  equal  length  to  follow  it,  or  an  occasional  blister  on  each  side  of 
the  spine,  together  with  mild,  warm  purgatives,  if  necessary.  Dr.  Meryon  has 
founa  no  remedy  so  effectual  as  strychniay  in  the  dose  of  one-twentieth  of  a  grain, 
repeated  more  or  less  frequently  (twice  or  three  times  a  day)  according  to  the  evi- 
dence of  its  action.  It  may  be  combined  advantageously  with  ipecacuanha  in 
cases  where  the  intestinal  mucus  seems  deficient. 

The  absence  of  pain  and  of  spasmodic  muscular  contraction  necessitates 
great  caution  in  determining  the  precise  moment  when  the  spinal  cord  is  likely 
to  be  benefited  by  the  energetic  excitement  of  strychnia.  The  internal  admin- 
istration of  this  remedy  ought,  therefore,  to  be  always  preceded  by  its  external 
use,  together  with  other  stimulants  in  the  form  of  embrocations  over  the  spine, 
when  the  stage  of  excitation  has  been  subdued. 

Electricity,  after  the  activity  of  inflammation  has  been  subdued,  is  a  thera- 
peutic agent  of  great  value ;  and  the  continuous  current  of  galvanic  elec- 
tricity seems  to  be  jast  as  efficacious  as  the  induction  or  intermittent  current. 
But  whether  galvanism  or  electro-magnetism  be  employed,  no  high  degree  of 
tension  Is  required  for  the  restoration  of  muscular  power ;  on  the  contrary. 
Dr.  Mervon  lustly  believes  that  the  fav6rable  course  of  many  a  case  has  been 
retarded  by  the  employment  of  strong  currents.  Dr.  Althaus,  also,  is  in  favor 
of  weak  current*. 

In  cases  with  a  history  of  syphilis,  and  where  there  may  be  some  reason 
to  believe  that  hardening  or  induration  of  the  cord  or  its  membranes  has 
taken  place,  the  iodide  of  potassium  may  relieve  the  early  phenomena,  and  by 
the  aia  of  setons,  for  reasons  already  given  (vol.  i,  p.  829),  the  progress  of  the 
disease  may  be  held  in  abeyance  so  long  as  the  discharge  is  maintained  from 
the  seton. 

When  disorganization  of  the  spinal  cord  has  become  an  accomplished  fact, 
the  disease  is  incurable  ;  but  yet  the  exigencies  of  the  patient,  as  Dr.  Meryon 
justly  observes,  are  not  the  less  pressing  on  the  careful  attention  of  the  phy- 
sician, and  in  nothing  more  so  than  in  the  protection  which  is  called  for 
Against  bed-sores,  which  will  sometimes  occur  in  spite  of  the  greatest  care 
<Meryon,  op.  cit.,  p.  40). 
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SPINAL  HEMORRHAGE — St/H,,  SPINAL  APOPLEXY. 

Latik  Eq.,  H(pmorrhagia  spinali-a — Idem  valet,  Apoplexia  spinalis;  French  Eq., 
Himorrhagie — Syn.,  Apoplexie  de  la  moelle;  German  Eq. ^  HcBmorrhigie ;  Italian 
£q.,  Emorragia  apinale. 

Definition. — Hemorrhage  of  the  spinal  marrow,  or  of  iU  coverings. 

Pathology. — It  occurs  usually  as  small  ecchymoses,  accompanying  excessive 
hypersemia,  usually  traceable  to  injuries  of  the  spinal  meninges.  In  some 
eases  such  hemorrhages  are  the  result  of  chronic  degeneration  of  the  cord. 
Extravasations  of  blood  from  meningeal  hemorrhage  of  the  cord  are  found 
chiefly  in  the  lower  part  of  the  spinal  canal,  and  often  fill  the  subarachnoid 
space ;  and  the  changes  undergone,  alike  by  the  cord-substance  and  the  blood- 
clot,  are  similar  to  those  described  as  going  on  in  the  encephalon,  under  simi- 
lar circumstances. 

Symptoms. — Efiusions  between  the  meninges  give  rise  to  severe  irritation, 
pains  in  the  back,  and  spasms,  especially  in  the  parts  supplied  by  the  nerves 
going  off*  below  the  seat  of  injury,  and  enaing  in  paralysis.  Perfect  anaesthesia 
accompanies  large  extravasations  and  complete  paralysis ;  so  that  it  depends 
upon  the  position  of  the  hemorrhage — high  up  or  low  down — whether  the 
paralysis  will  be  sooner  or  later  fatal. 

If  the  symptoms  of  interrupted  nerve-conduction  from  the  brain  are  sud- 
den— ansesthesia  and  loss  of  voluntary  motion  in  the  lower  half  of  the  body, 
combined  with  paralysis  of  the  bladder — then  it  is  most  probable  that  the 
cause  is  rather  hemorrhage  than  inflammatory  softening ;  and  in  other  respects, 
what  has  been  written  regarding  spinal  meningitis  and  myelitis  can  only  be 
repeated  here. 

Section  VI. — Diseases  of  the  Nerves. 

PARALYSIS. 

Latin  Eq.,  Paralysis;  French  Eq.,  Paralysie;  German  Eq.,  Paralyse — Syn.,  Lah- 

mung ;  Italian  Eq.,  Paralisi. 

Definition. — Palsy,  or  paralvsis,  are  terms  commonly  restrided  to  those  affec- 
tions where  voluivtary  motion  is  lost,  in  which  the  motor  fibres  are  no  longer  acted 
upon  by  volition — acinesis — (from  a,  privative,  and  xfioj^er,  motion),  while  the 
term  ana»thesia  implies  a  palsy  of  the  nerx'es  of  sensation.  Such  various  forms 
ofpalsu,  or  paralysis,  are  rather  symptoms  of  a  lejfion  than  specific  diseasej^. 

Pathology. — Palsy  of  a  part  is  a  very  constant  symptom  of  stnictural  dis- 
ease of  the  brain  or  of  the  spinal  cord,  but  it  occasionally  occurs  from  a  dis- 
eased state  of  a  ncrve-tnmk  it«*elf.  Palsy  may  affect  a  whole  limb,  or  merely 
a  part  of  one,  and  it  Is  also  limited  to  the  muscles  of  certain  regions.  Palsy 
of  a  finger,  a  hand,  an  arm,  or  a  leg,  is  an  example  of  the  first ;  palsy  of  the 
facial  muscles  of  expression,  fn>m  disease  connected  with  the  portio  dura  of 
the  seventh  pair,  or  facial  nerve,  is  an  example  of  the  second. 

The  interesting  clinical  lectures  of  the  late  Dr.  R.  B.  Todd  descril>e  the 
foHowing  conditions  as  giving  rise  to  paralysis  of  motion:  (1.)  Lesion  of  a 
nerve  in  some  part  of  it^  course  destroys  its  j)ower  of  transmitting  that  force 
which  w  expressed  by  a  contraction  of  the  muscle  into  which  the  ner^'e  is  dis- 
tributed. (2.)  A  lesion  of  some  part  of  those  centres  of  the  ner^'()Us  system 
whence  the  nerve  takes  its  origin,  or  with  which  it  may  be  connected  directly 
or  indirectly.  And,  as  a  correlative  statement,  it  may  be  written  that  what- 
ever interferes  materially  with  the  conducting  power  of  nerve-fibre,  or  the 
generating  power  of  nerve- vesicle,  will  constitute  a  paralyzing  lesion.     Poison- 
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iug  of  the  nervous  matter  will  operate  in  this  way.  Chlorofomi,  ether,  (mium, 
the  poison  of  lead  and  of  mercury,  applied  directly  to  the  nerve-fibre  of  a  living 
animal,  suspends  its  power  of  transmitting  the  nervous  force  so  long  as  the 
influence  of  the  poison  lasts.  Poisons  formed  or  retained  in  the  living  body 
operate  in  the  same  way,  such  as  the  retained  urinary  and  biliary  principles,  as 
in  Bright's  disease,  the  poisons  of  rheuniatiwi,  gout,  and  probably  also  syphilis 
in  some  of  its  more  severe  tertiary  effects.  Whatever,  in  short,  impairs  the 
natural  structure  of  the  nerve-matter,  such  as  inflammati<niy  atrophy,  condensa- 
tion, softening  (spinal,  as  in  the  form  of  tabes  aorsalis),  solution  of  continuity, 
either  by  simply  cutting  the  trunk  of  a  nerve,  or  by  the  deliquescence  of  the 
nerve-fibres,  as  a  result  of  disease,  such  as  white  softening,  a  sanguineous  {spinal 
apoplexy)  or  serous  effusion,  pressure  on  a  nerve  or  a  nervous  centre,  are  causes 
which  will  produce  more  or  less  complete  paralysis.  Of  this  there  is  abundant 
proof;  e,  g,,  the  inclusion  of  a  nerve  in  a  ligature,  compression  of  a  nerve  by 
a  tumor,  a  depressed  piece  of  bone  in  fracture  of  the  skull,  or  an  apoplectic 
clot  on  the  exterior  of  the  brain. 

Four  different  conditions  of  the  muscles  are  to  be  observed  in  cases  of 
paralysis,  namely :  (1.)  A  condition  little  different  from  that  of  health,  but 
less  firm,  less  Excitable  by  the  galvanic  stimulus,  when  the  paralyzing  lesion 
is  not  of  an  irritative  kind.  (2.)  Complete  relaxation  of  the  muscles,  charac- 
terized by  softness,  imperfect  nourishment,  and  rapid  wasting — so  rapid,  that 
in  a  few  days  the  size  of  the  limb  experiences  a  marked  diminution.  Such 
muscles  scarcely,  if  at  all,  respond  to  the  galvanic  stimulus.  (3.)  Contraction 
of  the  muscles,  with  rigidity  and  wasting  (the  flexors  being  always  more  rigid 
than  the  extensors) — a  condition  which  is  due  to  a  chronic  shortening  of  the 
muscles  themselves,  and  generally  associated  with  a  form  of  muscular  atrophy. 
(4.)  Nutrition  not  impaired,  constant  firmness  and  rigidity,  incomplete  paraly- 
sis, increased  susceptibility  to  galvanic  stimulus. 

The  practical  inferences  to  be  dra\vn  from  these  conditions  are  of  great 
value  in  treatment.  Thus,  early  rigidity  indicates  local  bleeding  or  counter- 
irritation,  while  complete  relaxation  is  against  antiphlogistic  treatment. 

The  difterent  forms  of  paralysis  of  common  occurrence  are  due:  (1.)  To  dis- 
ea.se  of  the  brain  or  spinal  cord,  in  which  form  the  muscles  may  be  rigid  or  re- 
laxed, the  disease  of  the  brain  being  the  result  of  apoplexy,  minute  hemorrhages, 
softening,  renal  disease,  induration — the  result  o£  syphilitic  poison, — the  epii^tie 
or  choreic  state ;  (2.)  To  presvsure  upon  or  injury  to  a  nerve ;  (3.)  To  hysteria ; 
(4.)  To  the  influence  of  poisons,  such  as  lead,  arsenic,  mercury,  and  some  kinds 
of  food-grains  in  a  diseased  state,  as  from  lathyrus  sativus. 

Typical  forms  of  paralysis  comprehend, — 

(1.)  Paralysis  of  the  Insane,  or  General  Paralysis, 
(2.)  Hemiplegia, 
(3.)  Paraplegia, 
(4.)  Locomotor  Ataxy, 

(5.)  Wasting  Palsy,  or  Progressive  Fonns  of  Paralysis, 
(6.)  Infantile  Paralysis, 

(7.)  Local  Paralysis — e.  g.  (a.)  Facial  Palsy,  and  (6.)  Scrivener^s  Palsy. 
(8.)  Paralysis  from  Blood-poisons, 

(9.)  Paralysis  from  Lead-poisoning,  or  other  poisons  in  food  or  drink,  or 
specific  disease,  such  as  Diphtheritic  Paralysis, 
(10.)  Paralysis  from  Lathyrus  Sativus, 
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HEMIPLEGIA. 


Latin  Eq.,  HemipUgia;  French  Eq.,  H^mipUgie;  German  Eq.,  Hemiplegie — Syn., 

Halhieitige  lahmung;  Italian  £q.,  Emiplegia. 

Definition. — A  form  of  paralysis  affecting  one  lateral  half  of  the  body. 

Pathology. — It  is  one  of  the  commonest  forms  of  paralysis,  and  one  to 
which  the  name  of  ^^ paralytic  stroke*^  is  commonly  applied.  Either  half  of 
the  body  may  be  affected;  and  the  parts  which  are  actually  involved  are  gen- 
erally the  upper  and  lower  extremities,  the  muscles  of  mastication,  and  the 
muscles  of  the  tongue  on  one  side ;  the  respiratory  process  is  not  interfered 
with.  The  paralysis  may  be  either  complete  or  incomplete  as  regards  motor 
power.  Consciousness  may  or  may  not  be  perfectly  retained ;  and  whether  it 
IB  so  or  not,  the  patient,  when  seized,  falls  to  the  ground,  because  the  power 
of  maintaining  his  equilibrium  is  destroyed  by  the  failure  of  the  antagonizing 
muscles  of  one  half  of  the  body.  The  affected  arm  and  leg  lie  as  if  lifeless 
on  the  side,  all  power  of  motion  in  them  being  destroyed.  Stimulation,  how- 
ever, of  the  extremities  of  the  sentient  nerves,  by  slight  titillation  with  the 
fingers,  sometimes  gives  rise  to  active  movements.  The  combined  effect  of 
such  stimulation  and  the  resulting  movements  is  to  cause  considerable  pain. 
These  excited  motions,  to  which  the  name  of  ^^ reflex,  actions^'  has  been  given, 
occur  almost  exclusively  in  the  lower  extremities.  Other  involuntary  move- 
ments of  the  paralyzed  limbs  occur  simultaneously  with  the  action  of  yawn- 
ing, or  result  irom  emotions  of  surprise,  joy,  pleasure,  grief,  laughter,  cr}*ing. 

When  the  fifth  nerve  is  implicated  in  the  hemiplegia,  the  proper  mastica- 
tory movements  are  unequal  on  the  two  sides,  in  consequence  of  paralysis  of 
the  temporal,  masseter,  and  pterygoid  muscles  of  the  affected  side;  but  the 
buccinator  escapes.  There  is  a  want  of  force  in  the  masseter  muscles  of  the 
paralyzed  side ;  and  there  is  therefore  apt  to  be  lateral  displacement  or  ob- 
liquity of  the  inferior  maxilla,  cither  when  at  rest  or  during  mastication.  The 
mesial  line  between  the  lower  incisors  is  thus  also  apt  not  to  correspond  to 
that  in  the  upper  jaw. 

Sometimes  the  third  nerve  may  bo  paralyzed  (indicating  lesion  of  the  cms 
cerebri);  in  which  case  the  upper  eyelid  drops,  and  there  is  inability  to  raise 
it,  combined  with  outward  squint  (lateral  diversion),  and  dilated  pupil. 

The  protrusion  of  the  tongue  is  also  characteristic  in  hemiplegia.  It  is 
pushed  out  towards  the  side  affected,  and  on  being  retracted  it  is  drawn 
towanis  the  healthy  side.  Imperfect  articulation  exists  in  hemiplegia,  and 
results  fn)m  the  palsy  of  the  ninth  and  fifth  nerve;  and  where  the  |X)wer  of 
sjjeech  is  wholly  lost,  or  utterance  is  limited  to  monosyllables,  the  sign  is  not 
favorable,  but  denotes,  with  other  symptoms,  extensive  lesion  of  the  brain, 
su|)crficial  as  well  as  deep.  When  deglutition  is  impaired,  serious  and  exten- 
sive lesion  of  the  brain,  connected  with  the  vagxis  or  glosso-pharyngeal  nerve , 
is  denoted. 

The  lesions  which  give  rise  to  hemiplegia  are  of  the  folloi^nng  kinds:  (1.) 
Hemiplegia  typical  of  diseased  brain  depends  on  a  softening  clot,  al)scess, 
tumors,  or  exudation,  involving  or  compressing  some  considerable  portion  of 
the  centre  of  volition,  such  as  the  corjnis  striata  or  optic  thalamus,  or  in  the 
immediate  vicinity  of  those  parts.  Unless  pressure  be  produced,  or  the  fibres 
otherwise;  interfered  with,  paralysis  does  not  result.  The  centre  of  volitiim 
"  reaches  from  the  corj)ora  striata  in  the  brain  down  the  entire  length  of  the 
anterior  horns  of  gray  matter  of  the  spinal  cord,  and  includes  the  lonts  niger 
in  the  cms  cerebri,  and  much  of  the  vesicular  matter  of  the  mesoce]>halon  and 
of  the  medulla  oblongata.*'  Disease  of  any  part  of  this  range  of  structun*  is 
capable  of  pnuluciiig  paralysis;  and  the  palsy  is  on  the  side  of  the  Ixxly 
opposite  the  lesion.     (2. )  The  intracranial  portion  of  this  range  exercises  the 
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greatest  and  most  extended  influence  in  the  production  of  voluntary  move- 
ments, and  the  most  extended  and  complete  paralysis  takes  place  from  dis- 
ease of  the  intracranial  portion.  (3.)  In  cases  of  cerebral  disease  it  must  be 
observed  and  remembered  that  the  intracranial  portion  of  the  centre  of  voli- 
tion for  the  left  side  of  the  body  is  situated  on  the  right  side,  and  that  for 
the  right  side  is  situated  on  the  left  side  of  the  cranium,  while  the  intra- 
spinal portions  maintain  relatively  their  respective  sides.  These  two  intra- 
crani^tl  portions  are  connected  bv  the  oblique  fibres  coming  from  the  anterior 
pyramidal  column  of  the  medulla  oblongata,  which  (crossing  from  right  to 
left)  decussate  with  similar  fibres  proceeding  from  left  to  right.  (4.)  Exu- 
dations which  are  the  result  of  inflammatory  or  other  diseased  states  of  the 
membranes  of  the  brain,  which,  as  they  increase  and  cause  pressure  on  the 
surface,  transmit  the  effects  of  pressure  downwards  to  the  corpus  striatum 
and  optic  thalamus,  and  thus  cause  paralysis.  (5.)  Morbid  states  which 
aflect  or  destroy  fibres  of  deeper-seated  parts,  such  as  the  crura  cerebri,  or 
of  the  cerebellum  in  its  crura  (because  a  connection  exists  between  the  hemi- 
spheres of  the  cerebellum  and  the  fibres  of  the  pyramids  in  the  pons  Varolii), 
cause  paralysis.  (6.)  The  slow  accession  of  paralysis  following  symptoms  of 
irritation  indicates  a  gradual  morbid  change,  such  as  from  exudations  slowljr 
taking  place.  (7.)  An  important  feature  in  paralysis  is  due  to  the  condi- 
tion of  the  muscles,  as  to  whether  they  are  rigid  or  relaxed.  (8.)  Rigidity, 
whether  supervening  or  occurring  simultaneously  with  the  paralysis,  indi- 
cates irritative  disease  within  the  cranium.  (9.)  In  cases  where  the  rigid  con- 
dition of  the  muscles  does  not  come  on  till  after  a  long  period  of  paralysis, 
and  afler  the  muscles  are  perhaps  wasted  from  atrojJhy,  such  a  condition 
indicates  loss  of  substance  in  the  brain,  and  that  the  cicatrix  is  undergoing 
contraction.  (10.)  Hemiplegia  typical  of  spinal  disease,  where  the  palsy  is 
on  the  same  side  of  the  body  as  the  disease,  is  caused  by  a  lesion  involving 
a  lateral  half  of  the  spinal  cord  below  the  decussation  of  the  pyramids.  (11.) 
In  hemiplegia  typical  of  epilepsy,  the  lesion  is  transient,  the  palsy  in  general 
remaining  only  a  few  hours,  or  at  most  a  few  days,  after  the  epileptic  attack. 
It  is  termed  Epileptic  Hemiplegia,  (12.)  The  hemiplegia  associated  with 
chorea  occurs  during  acute  attacks  of  that  disease,  and  is  termed  Choreic 
Hemiplegia,  (13.)  The  hemiplegia  associated  with  hysteria  is  also  of  transient 
endurance.  (14.)  There  is  a  form  of  Jiemiplegia  where  the  morbid  phenom- 
ena seems  to  spread  from  the  periphery  to  the  central  parts.  (15.)  It  may 
be  associated  also  with  disease  of  the  surface,  e.  g.,  arachnitis,  (See  Wilks, 
Guy^s  ReportSy  vol.  xii.) 

In  all  these  forms  of  hemiplegia  the  paralysis  is  a  paralysis  of  motion  more 
or  less  complete.  In  general,  however,  sensation  is  also  more  or  less  impaired ; 
but  it  is  less  easy  of  recognition.  In  estimating  the  condition  of  the  sentient 
functions,  the  same  method  is  to  be  adopted  which  Weber  devised  in  com- 

faring  the  sensibility  of  the  surface  of  the  skin  in  different  parts  of  the  body, 
t  consists  in  ascertaining  how  near  the  sharp  points  of  a  pair  of  compasses 
may  be  api)roxi mated,  and  yet  be  distinctly  felt  as  two  points  by  the  patient. 
(See  page  988,  vol.  i.) 

The  special  lesions  of  the  brain  causing  hemiplegia  are — (1.)  Obstruction  of 
a  principal  cerebral  artery  by  a  plug  of  fibrin  detached  from  an  excrescence  on 
one  of  tne  aortic  or  other  valves  of  the  heart, — the  result  of  a  former  endo- 
carditis (KiKKES  and  Virchow).  (2.)  A  coagulum  formed  in  an  arterj', 
resulting  from  some  altered  nutrition  of  its  wall,  and  connected  in  general 
with  a  rheumatic  or  other  morbid  state  of  the  blood.  (3.)  A  softened  state 
of  the  brain,  such  as  the  condition  known  as  white  softening,  which  follows  the 
retardation  and  diminution  of  cerebral  circulation  by  diseai?ed  arteries,  or  by 
the  complete  stoppage  of  an  artery  bv  a  plug.  (4.)  Apoplexy,  induration,  or 
tumors — e.  g.,  tuoercle  or  cancer  in  tfie  parts  indicated  above. 

Treatment. — The  object  to  be  aimed  at  in  the  early  treatment  of  hemi- 
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plegia  is  to  keep  down  the  frequency  and  force  of  the  heart's  action.  For 
this  purpose  strict  maintenance  of  the  horizontal  position  is  necessary;  and 
when  Comsciousness  exists,  let  the  Mind  be  kept  tranquil  by  every  means. 
Remove  any  local  impediment  to  the  easy  flow  of  blood,  and  let  the  head  be 
slightly  raised,  sufficient  to  prevent  gravitation  favoring  the  escape  of  blood 
from  the  ruptured  vessels,  but  not  so  as  to  create  any  impediment  to  the  flow, 
and  so  embarrass  the  action  of  the  heart.  Let  the  bowels  be  cleared  out,  so 
that  no  irritation  from  them  may  operate  injuriously  on  the  brain.  In  so 
doing,  enemata  ought  to  be  employed ;  and  failing  these,  castor  oil  or  calomel, 
with  compoimd  jalap  powder,  may  effect  an  efficient  evacuation. 

With  regard  to  bloodletting,  there  are  three  objects  to  be  attained, — (1.) 
To  diminish  an  undue  amount  of  blood  to  the  head;  (2.)  To  check  hemor- 
rhage, or  to  prevent  it;  and  (3.)  To  quiet  the  action  of  the  heart  (Todd). 

The  circumstances  under  which  its  use  is  inadmissible  are  thus  defined  by 
Dr.  Todd :  If  the  patient  be  cold  and  collapsed ;  if  the  heart's  action  be  feeble 
and  intermittent;  if  there  be  an  anaemic  state;  if  the  patient  be  of  advanced 
age;  if  there  is  evidence  of  extensive  disease  of  the  arterial  system  or  of  the 
heart;  or,  lastly,  if  it  can  be  ascertained  that  already  a  large  amount  of  hem- 
orrhage has  taken  place  into  the  brain; — these,  singly  or  conjointly,  are 
reasons  why  bleeding  ought  not  to  be  resorted  to.  If  none  of  these  objections 
exist,  it  is  to  be  considered  whether  any  of  the  indications  noticed  require  to 
be  fulfilled,  and  whether  they  can  be  fulfilled  by  a  local  or  general  blood- 
letting. Modem  investigations  show  that  the  brain  is  not  generally  in  a 
hviwnemic  state;  so  that  it  is  chiefly  to  check  or  to  prevent  hemorrhage  that 
blwMling  Is  to  be  resorted  to  in  such  cases.  The  sudden  or  rapid  abstraction 
of  a  moderate  quantity  of  blood,  either  from  the  arm  or  temple,  or  by  skilful 
cupping,  may  check  hemorrhage,  but  the  quantity  taken  should  be  small ; 
and  s<>,  like\i'ise,  the  quantity  dra>vn  ought  to  be  moderate  if  it  is  desired 
merely  to  lessen  the  frecmency  and  force  of  the  heart's  action.  "  Generally," 
writes  this  distinguished  physician,  "I  have  come  to  the  conclusion  that,  in 
cases  of  white  softening,  you  are  less  likely  to  err  by  omitting  than  by  adopt- 
ing the  pnictice."  The  rigidity  of  the  muscles,  which  comes  on  very  early, 
aud  which  indi«itej»  an  inflammatory  process  going  on  round  the  clot,  is  to  be 
combated  by  urinary  and  alvine  evacuants,  and  by  counter-irritation.  It  is 
not  desirable  to  interfere  in  tiio  later  forms  of  muscular  rigidity.  With  re- 
ganl  to  the  use  of  expedients  for  promoting  the  restoration  of  the  paralyzed 
finibs  to  their  normal  condition,  Dr.  Tcxld  writes  that  he  knows  of  notliing 
which  is  of  more  decided  benefit  than  a  regulated  system  of  ekercise — active 
when  the  |>atient  is  capable  of  it,  passive  when  he  is  not. 

Anv  congestion  of  tlie  spinal  cord  apt  to  supervene  on  cerebral  hemiplegia 
must  \h'  <liminished.  The  patient  should  not  lie  on  his  back,  but,  if  }M)ssible, 
flat  on  his  belly,  the  arms  and  legs  being  incased  in  flannel,  and  placed  at  a 
lower  level  than  the  sj)ine.  A  hot  douche  may  also  be  applied  to  the  spine, 
the  water  falling  from  a  height  of  at  least  four  or  five  feet,  through  a  tube 
three-qiuirters  of  an  inch  or  one  incJi  in  diameter;  and  its  temjxjrature  should 
l)e  between  98°  aud  100^  Fahr.  The  applications  should  be  continued  two 
or  three  minutes,  and  continued  daily  for  some  time. 

Dry  cupping  over  various  jmrts  of  the  spine  may  also  be  of  service,  and  so 
also  may  blisters,  moxas,  cauteries  (Brown-Seqvakd). 

The  most  useful  internal  remedies  are  those  which  tend  to  lessen  conges- 
tion in  the  cord,  namely,  belladonna  and  ergot  oj  rye.  The  dose  of  ergot  in 
iwwder  may  be  at  first  three  grains  twice  a  day,  and  gradually  the  dose  may 
ne  imrreased  till  it  reaches  six  grains  twice  a  day. 

Belladonna  may  l>e  applied  to  the  spine  in  the  fonn  of  a  plaster  four 
inches  wide  and  six  or  neven  inches  long;  and  if  no  amelioration  of  the  symp- 
toms follows  in  a  few  weeks,  the  extract  of  belladonna  may  be  given  in  dntiVii 
of  a  quarter  or  a  third  of  a  grain  twice  daily;  and  if  after  six  or  eight  weeks 
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of  this  treatment  no  improvement  is  observed,  Dr.  Brown-S^quard  recom- 
mends that  iodide  of  potassium  in  doses  of  five  or  six  grains  twice  a  day  may  be 
given  in  addition  to  the  belladonna.  If  meningitis  is  believed  to  exist  along 
with  chronic  myelitis,  then  the  iodide  of  potassium  should  be  given  from  the 
very  commencement,  along  with  the  belladonna,  or  with  secale  coruutum,  as 
recommended  by  Dr.  Meryon.  It  has  been  given  in  doses  of  x  to  xviii  grains 
daily  for  two  months  with  success,  in  a  case  where  loss  of  feeling  over  the 
whole  of  one  side  was  complete  for  two  years  (Briquet).  Spermatorrhoea 
may  be  relieved  by  pressure  applied  over  the  region  of  the  prostate  (Thomas 
and  Meryon). 

To  prevent  atrophv  of  paralyzed  limbs,  the  application  of  galvanic  currents 
and  the  use  of  the  flesh  orush  are  recommended ;  and  when  oedema  of  the 
limbs  exists,  a  warm  bath  to  the  part  every  night  is  of  service.  The  bowels 
must  be  kept  open  ;  and  if  anodynes  are  required,  opium  should  be  avoided, 
and  hyoscyamuSy  conium,  or  Indian  hemp  should  be  used  instead.  Dr.  Brown- 
S^quard  recommends  hyoscyamv^.  Iodide  of  potassium  ought  to  be  taken  before 
food  in  the  morning,  and  an  hour  before  dinner,  so  as  to  avoid  its  presumed 
decomposition  by  the  gastric  juice. 

The  nutrition  of  the  spinal  cord  ought  to  be  improved  by  the  daily  use  of 
the  cold  douche ;  and  sea  bathing  may  be  of  service.  If  symptoms  of  irrita- 
tion do  not  exist,  belladonna  is  not  to  be  given :  it  is  only  in  cases  of  conges- 
tion that  it  may  be  useful  in  diminishing  paralysis.  And  the  same  rule  ap- 
plies to  ergot  of  rye.  Strychnine  increases  the  amount  of  blood  in  the  spinal 
cord.  It  may  be  employed  in  paralysis  only  when  there  is  no  sign  of  Irrita- 
tion, and  ought  to  be  avoided  when  there  are  signs  of  congestion  or  irritation 
(Brown-Sequard). 

paraplegia. 

Latin  Eq.,  Paraplegia;  Fbekch  Eq.,  ParapUgie;  German  £q.,  ParapUgie; 

Italian  Eq.,  Paraplegia. 

Definition. — A  form  of  paralysis  affecting  the  lower  half  of  the  body^  in  which 
both  legSy  and  perhaps  also  some  of  the  muscles  of  the  bladder  and  rectumy  are 
paralyzed. 

Pathology. — Of  this  kind  of  paralysis  there  are  at  least  two  forms,  which 
differ  as  to  their  mode  of  origin — namely,  (A.)  Reflex  Paraplegia ;  (B.)  Paror 
plegia  due  to  myelitis  in  some  one  of  its  numerous  forms. 

(A.)  Reflex  paraplegia  or  reflex  paralysis  are  terms  first  proposed  and  used 
by  Brown-Sdquard,  to  whom  we  owe  so  much  of  our  accurate  knowledge  and 
methods  of  investigating  this  subject.  It  has  also  been  proposed  to  name  it 
paralysis  from  peripheral  irritation  (  Jaccoud). 

One  theory  of  this  form  of  paralysis  is,  that  reflex  contraction  of  the  blood- 
vessels of  the  medulla  takes  place,  and  that  paralysis  results  from  blood  depri- 
vation— paralysis  from  reflex  ischoemia,  i.  e.,  from  reflex  vascular  contraction  ^ro- 
ducing  ischcemia. 

But  whatever  the  correct  interpretation  of  the  physiological  phenomena 
may  be,  it  is  certain  that  physicians  and  surgeons  at  different  times  have  met 
with  and  recorded  cases  of  paralysis  which  the  amount  of  disease  present  in 
the  nervous  centre  or  its  covering  after  death  would  not  account  for,  which 
blood-poisoning  would  not  account  for,  but  which  were  found  to  be  uniformly 
associated  with  injuries  or  disease  of  parts  or  organs  remote,  and  not  directly 
contiguous  to  the  spinal  marrow.  Such  cases  were  assumed  to  be  cases  of 
"  reflex  paralysis,"  and  they  have  now  been  long  recognized  and  described  by 
various  observers.  Mr.  Stanley,  in  1833,  published  a  paper  in  the  Medico- 
Chirurgical  IVansadions  "  On  irritation  of  the  Spinal  Cord  and  its  Nerves  in 
connection  with  Disease  of  the  Kidneys."     He  there  records  cases  of  paraple- 
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gia  in  which  no  morbid  appearances  were  detected  in  the  cerebro-spinal  axis, 
but  where  inflammation  of  the  bladder  or  kidneys,  or  gonorrhoea,  had  existed 
for  some  time.  Similar  cases  of  "  Urinary  Paraplegia "  have  been  recorded 
by  Romberg,  Graves,  Rayer,  and  several  other  writers.  Mr.  Spencer  Wells 
recorded  in  The  Medical  Times  and  Gazette  cases  of  this  kind,  in  1857,  having 
made  them  the  basis  of  an  excellent  clinical  lecture  at  the  Grosvenor  School 
of  Medicine.  Dr.  Brown-S6quard,  in  a  series  of  four  lectures,  published  in 
1861,  relates  the  grounds  of  diagnosis  and  the  principles  of  treatment  of  these 
various  forms  of  paraplegia.  Lastly,  Dr.  Meryon  describes  seven  forms  of 
paralysis  as  due  to  reflex  action,  namely — (1?)  Emotional  paralysis.  A  case 
of  this  kind  is  described  bv  Dr.  Meryon,  in  his  work  already  referred  to,  p. 
172.  Dr.  Wiblin,  of  Southampton,  in  The  Lancet  of  August  11, 1860,  records 
a  case  of  so-called  emotional  paralysis.  The  subject  of  that  case  died  in  Oc- 
tober, 1864,  and  I  had  an  opportunity  of  removing  the  brain  and  cord  in  ccm- 
nection,  which  I  sent  to  Mr.  Lockhart  Clarke  for  his  inspection.  From  the 
post-mortem  appearances,  I  regarded  the  case  as  one  of  chronic  nieningiiisy  as- 
sociated with  disease  of  the  bloodvessels.  In  this  view  Mr.  Lockhart  Clarke 
concurred,  and  mentioned  that  he  found  cysts  also  in  diflerent  parts  of  the 
brain — ^two  or  three  small  ones  in  the  white  substance  round  the  corpus  den- 
tatum  cerebelli.  One  of  these  contained  a  fluid  that  was  perfectly  milky,  and 
appeared  under  the  microscope  in  the  form  of  granular  globules  of  oil,  about 
twice  the  siase  of  pus-globules,  with  a  multitude  of  oily  molecules.  Several 
cvsts  were  found  m  the  cerebrum ;  and  the  corpus  quadratum  of  the  right 
side  was  hollowed  out  into  a  large  cyst.  Such  lesions  remove  this  case  from 
the  class  of  so-called  "  Emotionm  paralysis,** 

(2.)  Pregnancy  is  apt  to  induce  such  reflex  paraplegia,  or  sometimes  hemi- 
plegia or  amaurosis  (Churchill). 

(3.)  Neurolytic  paralysis y  in  which,  from  no  adequate  cause,  the  functions 
of  the  conl  seem  suspended  for  a  time,  associated  generally  with  exposure  to 
cold  and  wet. 

(4.)  Paralysis  from  the  irritation  of  worms  in  the  intestinal  canal  (Davaine, 
Meryon). 

(5.)  Paralysis  from  the  irritation  of  teething  in  children. 

( 6. )   LW Ma  ry  paralysis, 

(7.)  Paralysis  from  uterine  disease,  as  from  dysmeiwrrhaa,  or  metritis, 

(8.)  Mechanical  injury  of  one  part  may  give  rise  to  reflex  paralysis  in 
another  |jart ;  as  in  cases  of  gunshot  wounds  reconled  by  Drs.  S.  W .  Mitchell, 
Morehouse,  and  Keen,  of  the  United  States  Army  (\Var  Department,  Sur- 
geon-Grenerars  Oflice,  Circular  No.  6). 

As  examples  of  this  form  of  paralysis,  they  record  the  following  cases:  (1.) 
A  wound  involving  the  muscles  of  the  right  thigh  is  followed  by  reflex  pa- 
ralysis of  the  right  arm  and  Icfl  leg ;  (2.)  A  wound  of  the  right  thigh,  is  followed 
by  paralysis  of  right  arm  ;  and  several  others ;  but  in  all,  however  great  the 
lo6s  of  motion  or  sensation  at  flrst,  the  power  of  movement  and  sensation 
began  to  return  early,  and  continued  to  improve  till  the  part  had  nearly  re- 
covered all  its  normal  powers ;  but  in  nearly  all,  some  amount  of  paralysis  con- 
tinues i)ennanent,  and  the  part  remains  weak. 

The  views  entertained  by  these  sevenil  writers  regarding  the  existence,  es- 
pecially, of  a  "  Reflex  Paraplegia "  have  l)een  called  in  ouestion  by  many 
able  pathologists,  and  chiefly  by  Drs.  Gull,  Nasse,  and  Valentiner ;  but  the 
fisM-'ts  on  whi(?h  the  l)elief  in  "Reflex  Paraplegia"  rests,  and  which  show  that 
**a  paralysis  of  the  lower  limbs  may  be  caused  by  some  alteration  in  the 
periphery  or  the  trunk  of  various  sensitive  nerves/*  may  be  shortly  stated  as 
follows  :  (1.)  A  very  rapid  cure  of  the  paraplegia  folloH's  the  removal  or  cure 
of  the  primary  disease  which  involved  the  peripheric  sensitive  nerves.  Such 
rapid  cures  do  not  result  in  cases  of  imraplegia  when  the  spinal  cord  or  its 
membranes  are  primarily  diseased.     (2.)  There  are  certain  characteristics  of 
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reflex  paralysis  which  tend  to  show  how  distinct  it  is  from  the  cases  of  paralysis 
depending  on  organic  alteration  of  the  nervous  centres.  These  characteristics 
are, — (a.)  An  outside  excitation  connected  with  some  morbidly  sensitive  sur- 
face or  nerve,  and  which  exists  for  some  time  before  the  paralysis  comes  on — 
e.  g.,  stricture  of  the  urethra,  goiiorrhceUy  disease  of  the  kidney^  prolapse  of  the 
womby  and  the  like;  (6.)  Variations  in  the* degree  of  this  excitation  are  fol- 
lowed by  variations  in  the  paralysis ;  (c.)  The  cure  of  the  paralysb  follows  the 
subsidence  of  the  primary  disease. 

Cases  of  "reflex  paralysis"  are  also  well  known  to  occur  in  all  the  upper 
parts  of  the  body — e,  g,,  paralysis  of  the  optic  nerve  is  sometimes  due  to  injury 
of  the  frontal  nerve ;  paralysis  of  the  auditory  nerve  is  sometimes  due  to  neu- 
ralgia of  the  face ;  local  palsy,  as  of  the  eye,  the  neck,  the  trunk,  the  bladder, 
or  the  rectum,  is  sometimes  due  to  teething,  worms,  or  other  sources  of  excite- 
ment of  the  sensitive  nerves,  terminating  in  the  mucous  membranes  or  the 
skin ;  and  the  cure  of  amaurosis  after  the  expulsion  of  worms  is  by  no  means 
uncommon. 

Cases  of  paraplegia  following  diseases  of  the  womb,  and  cured  aft«r  the  cure 
of  this  disease,  are  recorded  by  Romberg,  Hunt,  Wolf,  Brown-S4quard,  and 
others.  Cases  of  paraplegia  due  to  a  disease  of  the  urethra  are  on  record  by 
Graves,  Wells,  and  others.  Cases  of  paralysis  consequent  on  inflammation  of 
the  bladder — gonorrhoeal  cystitis — have  been  related  by  Rayer  and  Brown- 
S^quard.  Cases  of  reflex  paralysis  are  also  due  to  diseases  of  the  prostate  or 
kidney,  to  enteritis,  dysentery,  diphtheria,  and  affections  of  the  lungs  and 
pleura.  The  paralysis  which  attends  teething  has  been  known  to  increase  and 
decrease  as  the  molars  are  cut.  Irritation  of  the  nerv^es  of  the  skin,  generally 
following  cold  and  wet,  has  been  known  to  induce  reflex  paraplegia  {neurolytic 
paralysis  of  Haudficld  Jones) ;  and  so  also  has  disease  of  the  knee-joint  In 
all  these  instances  the  paralysis  follows  the  primary  disease  which  is  the  cause 
of  the  local  "peripheric  excitation."  Increase  or  decrease  of  this  excitation 
and  of  the  attendant  paralysis,  according  as  the  cause  persists  or  is  suppressed, 
is  among  the  recognized  pnenomena  of  such  cases. 

There  are  at  least  two  ways  by  which  the  reflex  action  from  the  outside  irri- 
tation may  induce  paraplegia,  namely — First,  the  reflex  contraction  of  blood- 
vessels,  Brown-S^quard  has  the  great  merit  of  having  actually  demonstrated 
this.  We  know  that  the  bloodvessels  can  contract  w^ith  energy  on  the  appli- 
cation of  a  stimulus  or  excitant,  sometimes  to  the  extent  of  a  real  and  pro- 
longed spasm  ;  and  we  know  that  the  nervous  system  is  amply  supplied  with 
bloodvessels.  In  three  different  places — namely,  (1.)  In  the  spinal  cord;  (2.) 
In  the  motor  ncrvejn;  (3.)  In  the  muscles — such  a  contraction  of  bloodvessels  is 
found  to  cause  "paraplegia."  In  the  vessels  of  the  pia  mater  of  the  spinal 
cord.  Dr.  Brown-S^quard  has  seen  how  the  vessels  contract  when  a  ligature 
was  applied  on  the  hilus  of  the  kidney,  or  when  a  similar  operation  was  per- 
formed on  the  bloodvessels  and  nerves  of  the  suprarenal  capsules. 

Generally,  in  those  cases,  the  contraction  is  much  more  evident  on  the  side 
of  the  conl  corresponding  to  the  side  of  the  irritated  nerve.  Those  demon- 
strations also  coincide  with  other  physiological  evidence.  More  than  half  a 
century  ago,  Comhaire  extirpated  the  kidnev  from  living  dogs,  with  the  effect 
of  instantly  producing  paralytic  weakness  oi  the  hind  leg  of  the  side  operated 
on.  Browu-vS^quard  found  the  same  result  on  extirpating  either  a  kidney  or 
a  suprarenal  capsule.  It  is,  therefore,  quite  legitimate  to  conclude  that  irri- 
tations of  these  }>arts  from  disease  may  produce  a  paraplegia,  by  causing  con- 
tractions of  the  bloodvessels  of  the  cord  similar  to  those  which  took  place  in 
these  experiments. 

There  are  other  reasons  which  show  that  such  paralysis  is  due  to  reflex  ac- 
tion and  probable  contraction  of  bloodvessels — namely,  the  fact  familiar  to 
surgeons,  that  chills,  tremors,  and  even  convulsions,  are  often  connected  with 
catheterism.     Another  kind  of  proof  is  that  of  a  negative  kind,  which  show  s 
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that  **  the  spinal  cord  may  have  its  functions  impaired,  and  even  lost,  and  that 
suddenly,  without  any  anatomical  lesion."  This  is  proven  by  the  post-mortem 
examination  of  cases  dying  after  symptoms  of  reflex jparaplegia.  Such  cases 
are  related  by  Stanley,  Rayer,  Cruveilliier,  Chomel,  Drs.  StoKes  and  Graves, 
of  Dublin,  and  Dr.  Gull. 

The  present  position  of  our  knowledge  of  the  structure  and  functions  of  the 
spinal  cord  hardly  entitles  us  to  assert,  without  careful  microscopic  examination, 
whether  alteration  of  the  cord  does  or  does  not  exist  in  cases  of  reflex  paralym. 
Of  all  these  cases,  only  in  that  of  Dr.  Gull  was  any  microscopic  examination 
made ;  and  it  is  not  impossible,  but  it  is  very  probable,  that  a  functional  lesion, 
established  even  in  a  reflex  way,  may  go  on  to  organic  mischief  in  the  end. 

Paralysis  due  to  tnyelUis  having  been  already  noticed  in  connection  with 
that  disease,  it  may  be  useful  to  contrast  here,  in  a  tabular  form,  the  leading 
phenomena  of  the  two  diseases,  as  given  by  Dr.  Brown-S^quard  in  his  admir- 
able lectures  On  Paralysis  of  the  Lower  Extremities;  and  which,  to  some  ex- 
tent, are  subscribed  to  by  Dr.  Edward  Meryon. 

Paraplegia  due  to 

(A.)  UaiKART  Reflex  Irritation.  (B  )  Myelitis. 

1.  Prtcedtd  by  an  affection  of  bladder,  1.  Usually  no  disease  of  the  urinary 
kidneys,  or  prostate.  organs,  except  as  a  consequence  of  the 

paralysis. 

2.  Usually  lower  limbs  alone  paralyzed.        2.  Usually  other  parts  paralyzed  besides 

the  lower  limbs. 

8.  No  gradual  extension  of  the  paralysis  8.  Most  frequently  a  gradual  extension 

upwards.  of  theparaly^is  upwurds. 

4.  The  paralysis  is  usually  incomplete —  4.  Very  frequently  the  paralysis  is  com- 

an  extreme  debility  or  weaknens  of  the  plete. 
limbs  rather  than  paralysis. 

6.  Some  muscles  more  paralyzed  than  6.  The  degree  of  paralysis  is  the  same 

others.  in  the  various  muscles  of  the  lower  limbs. 

6.  Reflex  power  neither  much  increased  6.  Reflex  power  often  lost,  or  sometimes 
Dor  completely  lost  much  increased. 

7.  Bladder  and  rectum  rarely  paralyzed,  7.  Bladder  and  rectum  usually  para- 
or  at  least  only  slightly  so;  sphincter  ani  lyzed  completely,  or  nearly  so. 

weak. 

8.  Spasms  in  paralyzed  muscles  ex-  8.  Always  spasms,  or  at  least  twitchings. 
tremelv  rare. 

9.  Very  rarely  pains  in  the  spine,  either  9.  Always  some  degree  of  pain,  existing 
spontaneously  or  on  the  application  of  spontaneously  or  caused  by  external  exci- 
pretwure,  percussion,  or  a  hot  moist  sponge,  tations. 

or  ice. 

10.  No  feeling  of  pain  or  constriction  10.  Usually  a  feeling  as  if  a  cord  were 
round  the  abdomen  or  the  chest.  tied  tightly  round  the  body  at  the  upper 

limit  of  the  paralysis. 

11.  No  formication,  pricking,  nor  dis-  11.  Always  formications,  or  pricking, 
agreeable  sensations  of  cold  or  neat.  or  both,  and  very  often  sensations  of  heat 

or  cold. 

12.  Anesthesia  rare  ;  the  tactile  sensibil-  12.  A  narathesia  very  frequent,  and  always 
ity  being  but  slightly  if  at  all  impaired,  but    at  least  numbness. 

the  muscular  sense  may  be  almost  lost. 

18.  Usually  obstinate  gastric  derange-  18.  Gastric  digestion  good,  unles!<  the 

ment.  myelitis  has  extended  high  up  in  the  cord. 

14.  Variations  in  the  degree  of  the  14.  Ameliorations  very  rare,  and  not 
paralysis  corresponding  with  changes  in  following  changes  in  the  condition  of  the 
the  primary  disease.  urinary  organs. 

15.  Urine   is   usually  acid,   unless  the  15.  Urine  almost  always  alkaline, 
urinary  organs  are  diseased. 

16.  Cure  of  the  paralynis  frequently  and  16.  Frequently  a  slow  and  gradual  prog- 
rapidly  obtained,  or  taking  place  spontane-  ress  towards  a  fatal  issue;  very  rarely  a 
oitfly,  after  a  notable  amelioration  or  cure  complete  cure. 

of  the  urinary  affection. 

17.  UtwiHy  muscles  do  not  become  atro-  17.  Atrophy  of  the  muscles  of  the  para 
phied,  and  temperature  is  little  lowered.       lyzed  parts. 

TOL.  U.  6 
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It  is  necessary,  therefore,  to  look  for  some  primary  disease  to  account  for 
reflex  paraplegia,  believing  at  the  same  time  that  such  primary  disease  may 
ultimately  establish  a  myelitis,  while  a  diagnosis  of  reflex  paraplegia  is  mainly 
based  on  a  contrast  of  the  phenomena  which  attend  the  various  forms  of  para- 
plegia due  to  other  causes. 

In  addition  to  the  characters  in  the  table,  there  are  some  symptoms  peculiar 
and  almost  pathognomonic  of  forms  of  paralysis  due  to  other  local  lesions — 
e.  g,,  meningitis  of  the  spinal  cord  induces  rigid  spasms  of  the  muscles  of  the 
back ;  intense  pain  on  motion  of  lower  limbs  or  of  the  spine ;  spontaneous  acute 
pains  that  radiate  from  the  spine  to  the  lower  extremities  (similitude  to  rheu- 
matism); frequency  of  cramps;  and  pressure  on  the  cord  by  a  tumor  or  dis- 
eased bone.  They  may  and  often  do  produce  a  myelitis.  Pressure  causes  a 
feeling  of  tightness  ancf  pseudo-neuralgic  pains.  A  tumor  in  the  gray  matter 
of  the  cord  is  attended  with  anaesthesia  from  the  very  first,  which  may  reach 
a  higher  degree  than  the  power  of  motion ;  and  reflex  power  below  the  lesion 
becomes  then  extremely  exalted.  In  hemorrhage  into  the  cord  there  is  pain, 
then  sudden  paralysis,  and  often  convulsions. 

Treatment. — In  cases  of  reflex  paralysis  means  must  be  taken — 1st.  To 
diminish  the  external  irritation  which  causes  the  paralysis ;  2d.  To  improve 
the  nutrition  of  the  spinal  cord ;  3d.  To  prevent  the  ill  effects  of  rest  on  the 
paralyzed  nerves  and  muscles. 

In  cases  of  disease  of  the  urethra  or  prostate,  an  injection  of  a  solution  of  one 
grain  of  tJie  extract  of  belladonna,  in  twenty  drops  of  lavdanum,  is  to  be  made 
into  the  urethra,  and  the  injection  should  be  retained  for  half  an  hour,  or  even 
an  hour,  after  which  some  emollient  decoction  should  be  used,  such  as  linseed 
tea,  to  wash  out  the  passage.  Every  two  or  three  days  this  operation  should 
be  repeated.  If  the  bladder  be  diseased.  Dr.  Brown-S^quard  advises  a  solu- 
tion of  one  grain  of  the  extract  of  belladonna,  in  twenty  drops  of  laudanum,  to 
be  used  as  an  injection,  aft^r  a  complete  emission  of  urine.  Injections  of  car- 
bolic acid  are  also  of  use  in  counteracting  decomposition  of  urine  and  epithe- 
lium in  the  bladder.  If  the  prostate  is  enlarged,  a  suppository  ought  to  be 
put  at  times  into  the  rectum.  One  of  the  best  suppositories  for  this  purpose 
is  composed  of  the  following  ingredients,  namely:  Wliite  sugar,  white  soap,  and 
gum  arabic  in  powder,  of  each  three  grahu ;  opium,  in  powder,  a  grain  and  a 
half;  or  belladonna  extract,  one  grain;  or  both  combined.  These  being  mixed 
together,  the  mass  is  to  be  formed  into  a  conical  shape,  and  being  dipped  in 
melted  wax,  is  ready  to  be  introduced  when  required  into  the  rectum  (Simp- 
son). 

When  the  irritation  causing  reflex  paraplegia  starts  from  the  vagina  or 
uterus,  a  pill  of  half  a  grain  of  the  extract  of  belladonna,  with  a  grain  of 
opium,  surrounded  by  a  i)iece  of  cotton-wool,  is  to  be  introduced  mto  the 
vagina,  and  made  to  surround  the  neck  of  the  womb.  By  means  of  a  thread 
it  may  be  withdrawn  so  soon  as  the  pain  ceases  or  dimmishes  (Trousseau, 
Brown-8equard). 

Belladonna  ought  not  to  be  used  constantly.  Opium,  combined  mth 
strychnia,  is  of  greater  use  in  reflex  paralysis;  and  of  all  remedies,  strychnia  is 
best  suited  for  promoting  the  second  indication,  which  points  to  increasing  the 
nutrition  of  the  spinal  cord.  The  dose  combined  with  opium  must  be  a  small 
one — namely,  one-fortieth  to  one-thirtieth  of  a  grain  daily;  and  when  used  alone, 
its  dose  may  be  one-twentieth  of  a  grain;  and  when  employed  together  with 
belladonna,  its  dose  must  be  still  larger. 

In  ease^  where  no  congestion  nor  inflammation  of  the  spinal  cord  exists, 
strychnin  ought  to  be  persistently  employed ;  but  itf<  use  ought  to  be  suspended 
at  once  whenever  it  produces  spasms,  or  even  numbness  of  the  feet  in  getting 
out  of  bed  in  the  morning  (Brown-Bequard).  Sutphur  baths  are  also  pro- 
ductive of  great  benefit. 

The  third  indication — ^namely,  to  prevent  the  ill  effects  of  rest  on  the  para- 
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lyzed  nerves  and  muscles — is  best  met  by  the  employment  of  galvanism  and 
shampooing  of  the  paralyzed  limbs.  Two  or  three  applications,  of  ten  minutes 
each,  in  a  week,  are  sufficient;  but  of  all  things  it  is  necessary  that  theprimary 
disease  (causing  by  its  persistent  existence  the  reflex  paralysis)  should  be  cured 
or  mitigated. 

LOCOMOTOR  ATAXY. 

Latin  "Eq.j  Ataxia  moius;  French  Eq  ,  Ataxie  locomotrice ;  German  Eq.,  Aiaxie 

locomoiTnce ;  Italian  Eq.,  Atassia  locomotriee. 

Definition. — A  pec^iHar  form  of  paralysis  ^  characterized  by  unsteady  and  dis- 
orderly muscular  movements^  hut  mih  muscular  power  entire,  and  more  or  less 
progressive  loss  of  the  faculty  of  coordinating  power  (voluntary  and  instinctive). 
There  is  sometimes  temporary  diplopia,  with  unequal  contraction  of  the  pupils. 
The  course  of  the  disease  is  slowly  progressive ;  and  the  anatomical  lesion  is  gen- 
erally a  degeneration  of  the  posterior  columns  and  horns  of  the  spinal  cord  and 
posterior  roots  of  the  spinal  nerves,  sometimes  with  peripheral  structure-change  in 
the  cranial  nerves ;  and  chiefly  the  second,  third,  and  sixth  pairs,  in  cases  where 
the  sight  is  affected. 

Pathology. — ^The  disease  is  one  of  middle  life ;  most  common  in  the  prime 
of  life,  between  thirty-five  and  fifty  years  of  age ;  it  is  very  rare  in  youth  or 
old  age.  It  is  also  more  frequent,  in  a  very  large  proportion,  in  males  than 
females.  It  has  received  various  names,  some  suggestive  of  its  progressive 
nature  from  bad  to  worse,  such  as  Progressive  locomotor  ataxy;  Progressive 
motorial  asynergia;*  Consumption  of  the  spinal  cord;  Tabes  dorsalis,  gray 
degeneration  of  the  posterior  columns  of  the  spinal  cord  (Leyden),  cerebral 
paraplegia  of  Dr.  Gull. 

Morbid  Anatomy. — The  essential  anatomical  lesions  are  found  in  the  pos- 
terior columns  of  the  spinal  cord,  the  pasterior  roots  of  the  spinal  nerves,  the 
peripheral  extremities  of  the  cranial  nerves,  and,  exceptionally,  in  those  of 
the  extremities.  The  membranes  of  the  cord  are  generally  unaffected  or 
merely  congested — sometimes  thickened  posteriorly  by  exudations  adherent 
to  each  other  and  to  the  |7osterior  surface  of  the  cord.  The  pia  mater  is  con- 
stantly thickened,  opaque,  or  cloudy,  and  more  or  less  adherent  to  the  poste- 
rior columns.  The  degeneration  and  atrophy  of  the  posterior  columns  of  the 
cord  caiLse  the  cord  to  seem  flat  in  its  autcro-posterior  diameter.  The  poste- 
rior median  fissure  is  eflaced  or  marked  only  by  a  whitish  line.  The  d^en- 
eration  consists  of  an  atrophy  with  disintegration  of  the  nerve  fibres  (gelat- 
iniform  degeneration  of  Cruveilhier  and  Virchow),  with  proliferation  of 
the  connective  tissue,  giving  to  the  columns  a  grayish-red  transparent  aspect. 
It  alwavs  commences  in  the  immediate  vicinity  of  the  posterior  fissure,  close 
under  tlie  pia  mater ;  and  thence  it  spreads  towards  the  sides  and  the  gray 
oommb«<ure.  On  section  the  diseased  part  always  exhibits  the  shape  of  a 
wedge,  with  the  base  towards  the  pia  mater,  ("orpora  amvlacea  are  found 
imbedded  in  the  connective  tissue.  The  bloodvessels  which  traverse  the 
columns  arc  loaded  on  their  external  coats,  and  surrounded  to  a  variable 
depth  with  oil-globules  and  granules  of  various  sizes.  The  dorso-lumbar 
region  of  the  cord  is  the  post  constant  site  of  lesion,  which  may  involve  one 
or  two  inches,  to  nearly  the  whole  extent ;  and  may  extend  in  depth  to  the 
surface  of  the  lateral  columns,  and  occasionallv  even  along  the  edges  of  the 
anterior  columns.  Localized  areas  of  some  widely-spread  degeneration  have 
even  affected  the  extremities  of  the  posterior  comua  and  deeper  parts  of  the 
gray  substance  (Lockhart  Clarke,  Ijancet,  June  10,  1865).     The  posterior 

*  From  «,  privative,  and  rvMfvoc,  ioint-work,  co-operation  (Bazirk)  ;  and  the  Editor 
of  the  American  edition  of  this  hook  suggests  motorial  in  place  o{  locomotor. 
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nerve-roots,  both  within  the  cord  and  after  leaving  its  substance,  are  similarly 
involved  in  the  degeneration.  They  resemble  thin  vascular  translucent  con- 
nective-tissue cords  rather  than  nerves — an  appearance  especially  well  marked 
in  the  posterior  roots  of  the  cauda  equina.  The  general  progress  of  the  disease 
in  the  cord  seems  to  indicate  a  central  commencement  advancing  to  the 
periphery  ;  but  in  the  cerebrum  the  phenomena  indicate  an  opposite  course — 
namely,  affection  of  the  peripheral  distribution  of  the  first,  second,  third, 
fourth,  fifth,  sixth,  and  sevelitn  nerve,  travelling  to  the  centres.  From  the 
retina  and  optic  nerve  it  has  advanced  as  far  as  the  corpora  ^niculata,  and 
even  to  the  corpora  quadrigemina.  The  eighth  pair  seems  the  only  cranial 
nerve  that  has  not  yet  been  implicated.  The  condition  of  the  sympathetic  is 
unknown. 

In  the  later  stages  the  degenerated  parts  of  the  medulla  shrink  away.  The 
parts  become  hard  and  less  transparent. 

These  anatomical  lesions  (so  exactly  limited  to  the  posterior  columns  of  the 
cord,  and  the  roots  issuing  therefrom)  by  no  means  accoimt  for  all  the  symp- 
toms which  are  clinically  recognized  as  distinctive  of  this  disease.  The  nature 
of  the  peculiarly  characteristic  gait  is  sometimes  referred  for  explanation  to 
the  loss  of  the  "  muscular  sense"  of  Bell,  or  the  loss  of  "sense  of  muscular 
activity "  of  Gerdy ;  or  something  equivalent.  The  incoordination  is  essen- 
tially a  reflex  disorder;  and  the  lesions  involve  the  coordinating  centres 
(posterior  column  of  spinal  cord)  of  certain  muscular  acts,  such  as  walking 
and  standing.  Some  of  the  phenomena  of  the  disease  suggest  involvement  of 
the  sympathetic — c.  g,,  the  vesical  phenomena,  also  the  phenomena  of  irregular 
contractions  of  the  pupils,  and  their  becoming  dilated  during  paroxysms  of 
pain,  or  when  the  legs  or  arms  were  pricked  or  pinched,  with  local  perspira- 
tion increased  in  some  parts  only  of  the  skin,  e.  ^.,  forehead,  palms  of  hands, 
and  fingers*  (Bazire). 

The  disease,  then,  is  a  peculiar  one  of  the  nervous  system,  commencing  in- 
sidiously with  evidence  of  disorder  of  some  of  the  cranial  nerves,  perversion 
of  sensibility  in  different  parts  of  the  body,  ultimately  giving  place  to  incoor- 
dination of  motion — always  associated  with  degeneration  of  the  posterior 
columns  of  the  spinal  cord  and  posterior  nerve-roots,  but  without  loss  of  mus- 
cular power  or  impairment  of  the  intellect.  The  connecting  links  between 
the  initial  disorders  of  the  cranial  nerves  (advancing  centncally)  and  the 
lesions  of  the  spinal  cord  (progressing  peripherally)  have  not  yet  been  made 
out. 

In  addition  to  these  characteristic  post-mortem  lesions,  there  is  evidence 
during  life,  both  at  the  commencement  and  throughout  the  course  of  the  dis- 
ease, of  localized  congestions,  expressed  by  rachialgia  and  spinal  tenderness. 

Symptoms. — The  outset  of  the  disease  is  insidious  and  slow.  Pains,  &:en- 
erally  ascribed  to  rheumatism  or  neuralgia,  but  now  known  to  be  of  spmal 
origin,  first  attract  attention,  particularly  in  damp  weather.  These  pains  may 
be  fixed  and  aching,  or  darting,  piercing,  and  transitory.  Affections  of  the 
second,  third ,  fifth,  and  aixth  pairs  of  cranial  nerves,  sometimes  with  headache, 
giving  rise  to  imperfect  or  double  vision,  strabismus,  or  contractions  of  the 
pupil,  or  dilatations,  or  deafness,  are  also  insidious  phenomena,  which  may 
attract  early  notice.  These  several  phenomena  generally  appear  at  different 
times  and  smgly,  although  sometimes  several  together ;  and,  after  persisting 
for  some  time,  may  pass  away.  Weakness  in  some  of  the  limbs  may  super- 
vene, but  no  actual  paralysis.  Another  distressing  harbinger  of  the  disease 
is  incontinence  of  unne,  associated  with  spermatorrhoea  during  the  night,  with 


♦  Dilatation  of  the  pupil  is  known  to  result  from  disease  of  the  third  cranial  nerve 
or  its  roots  ;  section  or  lesion  of  the  sympathetic  in  the  cervical  portion  ;  intravertebral 
section  of  the  two  upper  dorsal  nerves^  followed  by  irritation  of  the  peripheral  ends  of 
the  cut  roots. 
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a  great  proclivity  to  sexual  congress,  which  is  no  mere  impotent  desire,  but 
requite  in  effective  sexual  intercourse.  After  a  period,  however  (of  perhaps 
two  years),  the  emissions  on  sexual  intercourse  become  hasty,  and  a  gradual 
loss  of  sexual  desire  and  the  power  of  erection  supervenes.  The  bladder  be- 
comes irritable.  Constipation  is  occasional  when  the  pains  are  severe,  and  it 
always  aggravates  them.  Transient  tickling  sensations  prevail  in  different 
[larts  of  the  body,  such  as  the  lips,  nose,  cheeks,  forehead,  with  occasional 
numbness  of  the  feet  and  arms,  and  the  peculiar  feelings  of  so-called  "  pins 
and  needles,  as  if  they  were  asleep."  After  another  long  interval  (sav  of  two 
more  years),  undue  fatigue  after  walking  is  experienced ;  the  legs  give  way 
under  the  weight  of  the  body,  and  there  is  a  sensation  as  if  the  patient  walked 
on  a  spring-board  and  coula  not  keep  his  balance.  These  feelings  may  dis- 
appear and  return ;  and  eventually  cutaneous  hypersesthesia  or  neuralgia  of 
the  skin  (one  side  of  the  scrotum,  testicle,  buttock,  or  external  part  of  thigh), 
always  unilateral,  supervenes. 

Paralysis  takes  no. part  in  the  phenomena ;  but  rather  disturbed  coordina- 
tion of  muscular  movements,  as  originally  pointed  out  by  Duchenne. 

Motor ial  incoordination,  however,  may  not  come  on  till  after  a  period  of 
several  years  (four  or  five)  of  suffering  from  such  nervous  symptoms.  The 
pains  then  occur  very  irregularly,  and  last  from  a  few  hours  to  many  days. 
At  times  they  dart  from  limb  to  limb,  or  from  one  part  of  a  limb  to  another ; 
or,  fixing  on  a  small  circumscribed  spot,  they  give  a  boring,  gnawing,  or  tear- 
ing sensation.  The  pains  leave  behind  them  a  stiffness  and  soreness  of  the 
part  There  may  be  atrophy  of  the  optic  disk,  with  contracted  pupil ;  cuta- 
neous amesthesia  of  the  soles  of  the  feet,  legs,  forearms,  and  lips ;  and  tactile 
sensibility  seems  slowly  conducted  to  the  sensory  centre.  Tnere  is  decided 
diminution  of  cutaneous  and  muscular  sensibility.  "  The  floor  is  no  longer 
distinctly  felt  by  the  feet ;  the  foot  seems  to  rest  on  wool,  soft  sand,  or  on  a 
bladder  filled  with  water.  The  rider  no  longer  feels  the  resistance  of  the 
stirrup,  and  desires  to  shorten  the  stirrup-leathers.  If  the  patient  also  does 
not  Bee  his  movements,  the  power  of  co-ordination  will  be  still  more  uncertain ; 
if,  while  erect,  he  closes  nis  eyes,  he  immediately  begins  to  sway  about  and 
totter.  If  he  closes  his  eyes  in  the  horizontal  position,  he  cannot  tell  the  loca- 
tion of  his  limbs — he  cannot  tell  whether  the  right  foot  or  leg  is  crossed  over 
the  left,  or  the  reverse  "  (Romberg).  Reflex  movements  are  not  excited  by 
tickling  the  soles  of  the  feet.  A  {)ainful  feeling  of  constriction,  as  if  by  a 
tiffht  band,  is  sometimes  experienced  round  the  body ;  and  the  sensation  of 
"bearing  down,"  in  the  penneum  and  rectum,  with  constipation,  prevails. 
The  bladder  imperfectly  empties  itself,  and  cannot  retain  the  urine  after  ex- 
periencing the  desire  to  void  it.  The  desire  to  pass  it  is  frequent  and  impera- 
tive, e8j)ecially  during  the  night.  Some  degree  of  paralysis  of  the  bladder  is 
indicated  by  diminished  force  in  the  stream  of  urine — the  jet  is  not  well  arched, 
and  drops  aribble  away  after  the  act  is  believed  to  be  over.  The  urine  some- 
times passes  involuntarily.  Sexual  desire  is  eventually  abolished.  The  gait 
i«  characteristic.  The  steps  are  quick,  short,  and  jerking.  The  leg  and  foot 
are  well  lifted  from  the  ground,  but  they  are  thrown  spasmodically  and  forci- 
bly forwartl,  the  whole  limb  being  extended.  In  bringing  the  foot  down,  the 
heel  strikes  the  ground  first.  As  the  disease  progresses,  the  limbs  are  thrown 
iDvoluntarilv  to  the  right  or  left  without  purpcxse,  and  without  the  power  of 
restraining  m  any  way  their  irregular  movements.  In  walking,  the  eyes  are 
kept  fixed  on  the  legs ;  and  a  stick  is  used,  over  the  handle  of  which  a  hand- 
kenrhief  may  be  placed  to  increase  the  surface  of  contact  required  by  the 
Dumbness  of  the  hand.  The  muscular  force  remains  good,  so  that  efforts  to 
bend  or  extend  a  limb  against  the  will  can  be  resisted  with  strength.  Invol- 
untary jerkings  of  the  limbs  in  bed  prevent  sleep.  It  is  es|)ecially  at  starting 
that  the  patient  has  the  greatest  difficulty  in  maintaining  equilibrium. 

When  muscular  incoordination  of  the  upper  extremities  supervenes,  the 
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fingers  become  numb,  and  objects  are  handled  with  increasing  clumsiness. 
The  clothes  cannot  be  buttoned,  nor  small  things  removed  from  the  pockets 
by  the  fingers.  If  the  patient  is  set  on  his  legs  with  his  eyes  closed  and  his 
feet  close  together,  although  he  has  muscular  power  to  stand  yet  he  cannot 
preserve  his  IxmIv  from  falling,  or  ^uide  himself  in  taking  a  few  steps  in  the 
dark  or  with  his  eyes  shut.  He  has  no  idea  of  the  position  of  his  lower  ex- 
tremities except  from  sight. 

The  prolonged  course  of  the  disease  is  characterized  by  frequent  natural 
pauses  in  its  progress,  sometimes  lasting  for  a  long  time,  before  its  onward 
progress  is  resumed — a  point  to  be  borne  in  mind  in  the  treatment  of  the 
disease. 

Paresis  of  the  oculo-motor  and  abducens  occasionally  occur,  as  shown  by 
diplopiay  less  frequently  by  strabismus  and  pUms  of  the  upper  lid,  and  lastly 
by  amaurosis  and  psychical  disturbances.  Those  symptoms  indicate  that  the 
disease  is  progressing  to  the  cerebral  centres.  Atrophy  of  the  optic  nerve  has 
been  traced  as  far  as  the  corpora  quadrigemina. 

Electro-muscular  sensibility  is  generally  lessened;  and  during  the  early 
stages  of  the  disease  there  is  neither  paralysis  of  muscles  nor  wasting  of  their 
substance,  nor  defective  mitrition  of  the  limbs.  The  patient  may  be  strong 
enough  to  bear  and  to  carry  considerable  weight ;  so  that  there  is  not  muscu- 
lar weakness,  far  less  paralysis,  in  the  ordinary  sense  of  the  term.  The  seem- 
ing paralysis  is  entirely  due  to  the  peculiar  deficiency  in  the  power  of  coor- 
dinating voluntary  movements.  The  duration  of  the  disease  ranges  from  a 
few  months  to  thirty  years,  with  a  mean  duration  of  seven  years  in  119  cases 
whose  progress  has  been  observed  (Dr.  Clymer). 

Diagnosis. — In  the  early  stage  of  the  disease  the  differential  diagnosis  is 
between  intracranial  lesion  and  the  peripheric  lesions  of  the  cranial  nerves, 
which  characterize  the  commencement  oi  progressive  locomotor  ataxy.  Here 
the  ophthalmoscope  becomes  of  use.  In  the  amaurosis  of  intracranial  disease 
there  is  always  evidence  of  recent  or  past  neuritis  of  the  optic  disk  ;  but  such 
is  not  the  case  in  this  disease  (H.  Jackson).  Care  must  also  be  taken  not  to 
confound  the  disease  with  progressive  muscular  atrophy.    (See  next  page.) 

Prognosis  is  decidedly  unmvorable.  The  lesions  may  remain  stationary 
for  long  periods,  but  recovery  never  takes  place,  and  eventually  the  disease 
progresses  onwards  to  death.  Of  forty-three  fatal  cases,  the  immediate  cause 
of  death  in  six  were  lesions  of  the  brain  or  spinal  marrow,  with  softening, 
hemorrhage,  and  progressive  muscular  atrophy.  Three  died  of  acute  inflam- 
mation of  the  urinary  organs,  and  four  from  extensive  sloughs  over  the 
sacrum.  Thirty  died  during  the  course  of  intercurrent  diseases,  not  directly 
connected  with  the  motorial  asynergia — ^namely,  thirteen  of  pulmonary  con- 
sumption, three  from  typhoid  fever,  four  from  pneumonia,  others  from  peri- 
carditis and  dysentery. 

Causes. — The  only  positive  determining  causes  seem  to  be  prolonged  expos- 
ure to  damp,  cold,  depression  of  the  nervous  system  from  insufficient  diet ; 
mental  exhaustion,  trouble,  and  anxiety ;  venereal  excesses,  especially  onan- 
ism. If  there  be  a  hereditary  history  of  various  nervous  diseases,  motorial 
asynergia  may  be  connected  with  those  diseases,  and  ascribed  to  a  common 
origin. 

Treatment. — The  intercurrent  localized  congestions  in  the  region  of  the 
spinal  cord  point  to  topical  bloodletting  by  cupping  or  leeches,  cautiously 
employed,  and  perhaps  frequently  repeate<l ;  with  persistent  counter-irritation 
over  tne  spine  (by  blisters,  moxue,  actual  cautery ^  or  ice),  particularly  over  those 
parts  where  there  is  tenderness  or  pain. 

Phosphoru^y  in  the  form  of  phosphates  of  mefals  and  salts,  of  diluted  phos- 
phoric  acid,  as  a  drink  in  the  daily  allowance  of  water,  of  phosphate  of  soda 
as  an  aperient,  may  be  given  with  benefit. 

Nitro-muriatic  acid  as  a  tonic,  and  cod-liver  oil  as  a  dietetic  agent,  may  also 
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be  of  use.  Flannel  should  be  worn  next  the  skin,  and  chills  from  cold  and 
damp  carefully  avoided  by  the  use  of  a  chamois  leather  close-fitting  jacket 
over  the  flannel,  and  reaching  from  the  height  of  the  clavicles  as  low  as  the 
folds  of  the  nates  behind.  The  diet  ought  to  be  of  the  oiost  nutritious  mate- 
rials which  the  patient  can  digest. 

Ckinnabis  Itidica  and  belladonna  give  the  greatest  relief  to  the  pains.  Nitrate 
of  silver  is  recommended  by  Wunderlich  in  doses  gradually  increasing  to  half 
a  ^rain  daily. 

So  long  as  there  is  active  local  hypenemia,  the  use  of  electricity  is  hurtful. 
Faradization  may  be  of  use  in  restoring,  to  some  extent,  sensibility  to  the 
skin,  where  local  cutaneous  amesthesia  has  prevailed,  after  which  patients 
seem  to  walk  better  for  a  time;  but  when  used  at  all,  electricity  ought  only 
to  be  employed  during  the  pauses  in  the  course  of  the  disease,  and  then  with 
great  caution,  in  the  form  of  a  constant  current  rather  than  the  induced  cur- 
rent, or  Faradization.  Niemeyer  has  had  no  success  either  with  nitrate  of 
silver  or  the  constant  current  of  electricity,  but  he  recommends  them  to  be 
tried.  ^ 

Phoi^phuret  of  iron  is  recommended  by  Dr.  Gueneau  de  Mussy,  and  ergot 
by  Dr.  Clymer.  Dr.  Althaus  recommends  sulphur  baths  as  adjuvants,  reliev- 
ing pains  and  diminishing  numbness. 


PROGRESSIVE   MUSCULAR  ATROPHY. 

Latin  Eq.,  Atrophia  muMculorum  ingravescens ;  French  Eq  ,  Airophie  museulaire  pro- 
prensive;  German  Eq.,  Progressive  nuiakel-atroptde;  Italian  Eq.,  Atrofia  musco' 
tare  progressiva. 

Definition. — A  peculiar  wasting  of  musclesy  with  atrophy  of  their  siibstancey 
and  lejfion  in  the  anterior  roots  of  the  nerves  of  the  spinal  cord,  and  paralysis. 

Pathology  and  Symptoms. — Idiopathic  mraplegia  is  doubtful ;  yet  it  is 
certain  that  cases  do  occur,  conceniiug  which  it  m  not  easy  to  say,  during  the 
life  of  the  patient,  nor  even  afler  a  post-mortem  examination,  what  is  the 
cause  of  the  paralysis.  For  example,  the  cases  of  so-called  "wasting  palsy," 
the  paralyse  musndaire  atrojyhique  of  Cruveilhier,  are  not  yet  made  out  to  be 
a  really  8i)ecific  disease  independent  of  the  state  of  the  spinal  cord.  When 
spinal  cords  are  examined  in  the  way  they  have  hitherto  been  examined, 
mort  of  them  are  pronounce<l  healthy.  Of  the  numerous  cases  of  "  wasting 
palsy "  collected  together  by  Dr.  Roberts,  in  thirteen  only  was  the  nervous 
system  examinoxi  out  of  one  hundred  and  five  in  all,  and  of  these  thirteen, 
four  of  them  had  disease  of  the  cord.  Obscure  structural  changes  in  the 
gray  substance  of  the  cord,  or  even  only  in  the  gray  substance  of  the  ganglia 
on  the  posterior  roots  of  the  nerves,  may  affect  the  nutrition  of  parts  to  which 
they  are  subservient,  without  interfering  with  the  function  of  motion  or  sen- 
sation in  the  first  instance. 

A  very  interesting  case  of  local  atrophy  of  muscles,  and  local  paralysis  of 
the  specially  affected  groups,  is  related  m  Beale's  Archives  of  Medicine  for 
October,  1861,  which  would  no  doubt  have  been  set  down  as  a  case  of"  wast- 
ing palsy  "  independent  of  disease  of  the  cord,  if  that  organ  had  not  been  sent 
to  Mr.  tjockhart  Clarke,  and  carefully  examined  by  him.  He  found,  and 
demonstrated,  that  lesions  existed  in  it  which  occurred  in  small  isolated  s])ots, 
sufficient  to  account  for  the  limitation  of  the  disease  to  particular  mus(*les. 

If,  therefore,  we  are  ever  to  arrive  at  accurate  and  available  results,  both 
as  Hoards  physiology  and  pathology,  our  mode  of  examining  the  spinal  cord 
must  be  more  searching  and  exact  than  heretofore.  There  is  no  royal  road 
to  the  removal  of  the  spinal  cord.  Time,  patience,  and  great  caution  are 
neceisary  to  avoid  injuring  the  sofl  parts,  so  that,  when  hardened  |)erfoctly, 
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entire  sections  may  be  got  for  examination  imder  the  microscope.  If  this 
plan  were  more  systematically  adopted,  it  would  imdoubtedly  open  up  a  new 
field  of  pathological  and  physiological  study,  furnishing  results  which  no  ex- 
periment in  vivisection  could  possibly  reacn,  if  the  history  of  the  case  was 
complete.  Numerous  cases  of  wasting  of  the  muscles  of  one  or  more  limbs, 
independent  of  any  well-defined  cause,  have  been  from  time  to  time  observed 
and  are  recorded  in  various  publications;  and  we  are  indebted  to  Dr.  William 
Roberts,  of  Manchester,  for  the  first  systematic  treatise  on  the  subject,  in 
1858.  Such  cases  have  hitherto  been  looked  upon  as  extraordinary  or  aHoma- 
loiis  cases,  and  were  described  as  instances  of  "  creeping  palsy,"  "  partial "  or 
"  local  palsy,"  or  "  anomalous  hemiplegia."  In  France  it  has  been  described 
by  the  name  of  **airophie  miisctUaire  progressive^*  or  "paralyde  ffraduelledu 
movement  par  atrophie  musculaire"  (Duchenne,  Aran,  Cruveilhier),  cor- 
responding to  the  third  form  of  progressive  paralysis  described  by  Meryon — 
namely,  from  "  granular  degeneration  of  the  muscles,  and  where  no  oisease 
or  lesion  is  found  in  the  nervous  centres." 

It  seems  to  be  still,  however,  an  open  question,  wfiether  progressive  mus- 
cular atrophy  is  really  a  substantive  disease  of  the  muscular  texture,  or  de- 
pendent on  a  structural  change  in  the  spinal  cord.  The  College  of  Physicians 
have  numbered  it,  and  classed  it  among  diseases  of  the  musctUar  system.  This 
is  also  the  view  adopted  by  Niemeyer,  who  believes  that  the  long  dispute  as 
to  the  nature  of  this  disease  has  been  decided  in  favor  of  those  who  regard 
progressive  muscular  atrophy  as  a  primary  muscular  affection  ;  suice  almost 
all  observers  have  agreed  in  regarding  the  continuance  of  excitability  in  the 
atrophied  muscles,  as  long  as  they  contain  muscular  elements,  to  be  the  path- 
ognomonic sign  of  the  disease.  The  nerves  and  muscles  alike  retain  their 
excitability  till  the  muscles  perish. 

But  besides  the  examination  of  the  spinal  cord  made  by  Dr.  Roberts  and 
Mr.  Lockhart  Clarke,  there  are  those  of  Gull,  Guy,  Herard,  Virchow,  and 
others,  who  demonstrate  the  neri'ous  rather  than  the  muscular  seat  of  the  dis- 
ease. But  some  place  the  origin  of  the  disease  in  the  sympathetic  system  of 
nerves  cSchneevoogh,  Jaccoud,  Barwinkel,  Remak,  Trousseau)  ;  and 
Dr.  Williams  Roberts,  finally,  comes  to  the  conclusion  expressed  in  the  fol- 
lowing words : 

"  The  opinion  seems  to  be  steadily  gaining  ground  that  the  nutrition  of  the 
muscles  is  placed  under  the  control  of  a  special  set  of  organic  ner\'es,  having 
upward  connections  with  the  sympathetic  ganglia  and  the  cerebro-spinal  axis, 
wnich  are  by  no  means  identical  with  the  central  connections  of  the  motor 
nerve  fibres  of  the  same  muscles.  Assuming  the  existence  of  such  nutritive 
centres,  all  the  clinical  phenomena  of  wasting  palsy,  and  the  various  findings 
of  the  post-mortem  examinations  admit  of  easy  explanation,  on  the  supposi- 
tion that  these  centres,  or  some  of  their  ganglionic  connections,  are  the  prmiary 
seat  of  the  disease,  and  the  numerous  associations  and  complications  can 
scarcely  be  accounted  for  on  any  other  hypothesis." 

In  1851  Dr.  E.  Meryon  gave  an  account  of  a  gentleman's  family  in  which 
three  boys  were  the  subjects  of  general  muscular  degeneration.  His  observa- 
tions were  original,  and  are  published  in  the  thirty-fifth  volume  of  the  Medico- 
Chirurgical  TratisactiotiJ*,  p.  73.  Several  cases  have  been  described  since  Dr. 
Roberts  called  attention  to  the  subject ;  and  the  more  closely  and  carefully 
the  spinal  cord  has  been  examined  after  death  by  competent  observers,  the 
more  surely  has  it  been  found  diseased.  In  all  the  cases  observed  the  muscles 
affected  are  those  under  the  control  of  the  will ;  hence  the  course  of  the  dis- 
ease is  easily  followed,  either  by  the  changes  produced  in  the  external  form 
of  the  parts,  the  ab-sorption  of  masses  of  muscles,  the  displacement  of  bones, 
the  abnormal  position  of  joints  from  loss  of  their  muscular  sup])orts,  or  by  the 
failure  of  certain  movements  which  contribute  to  outward  expression  or  in- 
ward fimction,  such  as  facial  physiognomy,  deglutition,  vocalization,  or  res- 
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piration — all  of  which  depend  on  the  operation  of  striped  muscles  under  the 
influence  of  the  will.  When  the  disease  affects  the  muscles  of  the  limbs  the 
dUappeartmce  of  the  muscles  causes  very  notable  changes  of  conformation. 
The  rounded  contour  gives  place  to  a  lean  and  withered  aspect,  the  bony 
levers  stand  out  in  unaccustomed  distinctness,  so  that  the  limb  has  the  appear- 
ance of  a  skeleton  clothed  in  skin  (Roberts).  As  a  general  rule,  when  one 
limb  is  attacked,  its  fellow  on  the  opposite  side  shares  its  fate  ;  when  the  dis- 
ease is  unilateral,  the  right  side  is  more  likely  to  be  its  seat  than  the  left;  but 
the  disease  seems  to  be  extremely  capricious  and  uncertain  in  its  line  of  attack, 
scarcely  two  examples  being  exactly  alike  in  the  combination  of  muscles  im- 
plicated, or  the  relative  degree  in  which  they  suffer.  But  when  the  malady 
aflfects  the  shoulder  it  scarcely  ever  fails  to  include  the  upper  arm  ;  so  also 
the  forearm  and  hand  are  generally  associated  in  the  disease.  In  the  up{)er 
limbs  the  morbid  action  seems  to  radiate  from  two  centres, — one  in  the  hand, 
from  which  the  forearm  is  invaded ;  and  the  other  in  the  shoulder,  from  which 
are  reached  the  muscles  of  the  upper  arm  and  those  which  brace  the  shoulder- 
blade  to  the  ribs.  When  the  hand  and  arm  are  destroyed,  the  evil  does  not 
then  pass  up  the  arm,  but  starts  away  to  the  shoulder,  or  to  the  opposite  hand. 
In  the  same  way,  when  the  shoulder  is  first  attacked,  the  disease  does  not 
descend  along  the  upper  and  forearm  to  the  hand,  but,  passing  over  the  elbow, 
it  b^ns  afresh  in  the  ball  of  the  thumb,  and  from  that  focus  spreads  up  the 
limb ;  so  that  the  parts  latest  reached  are  those  about  the  elbow,  especially 
the  masses  that  take  their  rise  from  the  humeral  condyles. 

The  invasion  of  wasting  palsy  is  usually  slow  and  insidious.  It  creeps  on 
unawares ;  and  the  victim  of  its  attack  only  becomes  cognizant  of  the  disease 
when  he  notices  some  marked  failure  in  certain  muscular  powers.  The  tailor 
notices  that  he  cannot  hold  his  needle  ;  the  shoemaker  wonders  that  he  can- 
not thrust  his  awl ;  the  mason's  hammer  has  grown  too  heavy  for  his  strength ; 
the  gentleman  feels  an  awkwardness  in  handling  his  pen,  in  pulling  out  his 
pocket-handkerchief,  or  in  putting  on  his  hat  (Roberts).  On  comparing  the 
weakened  member  with  its  fellow,  it  is  seen  to  be  wasted,  and  the  failure  of 
power  increases  ;  the  lifting  power  is  reduced  to  nothing ;  the  grasp  is  gone  ; 
and  at  last  palsy  becomes  complete.  In  the  majority  of  cases  the  disease 
commences  in  the  upper  extremities ;  and  if  the  disease  commences  in  the 
legs,  it  is  probable  that  the  atrophy  will  spread  to  the  trunk.  In  more  than 
one4hird  of  the  cases  noticed  by  Dr.  Roberts  the  hand  was  the  member  origi- 
nally seized ;  and  the  exact  spot  nearly  alwiiys  the  ball  of  the  thumb  ;  and 
the  right  hand  more  often  than  the  left.  Next  to  the  hands,  one  or  other 
shoulder  is  the  favorite  starting-point.  Loss  of  power  is  a  chief  phenomenon, 
and  it  corresponds  to  the  grade  of  the  atrophy  of  the  muscle.  It  is  only  in 
extreme  cases  that  any  part  is  reduced  to  absolute  immobility.  Muscular 
rt^ro^io/i^,  consisting  of  little  convulsive  twitchings  or  quiverings  of  individual 
muscular  bundles,  are  also  early  phenomena.  They  do  not  impart  any  move- 
ment to  the  entire  muscle,  but  parts  of  the  muscle  seem  to  spring  beneath 
the  skin  in  quick  momentary  tremors,  undulating  over  the  surface  of  the 
muscle.  Tactile  sensation  generally  retains  its  delicacT  in  the  skin  over  the 
affected  muscles;  but  in  some  cases  ansesthesia  has  been  noticed  over  the 
skin,  with  exaggerated  facility  of  reflex  movement,  chiefly  in  the  muscles 
Fubjcct  to  the  quiverings  already  described.  Electric  contractility  exists, 
but  is  less  in  the  affected  musc*les,  and  the  amount  of  diminution  is  m  direct 
proportion  to  the  degree  of  their  atrophy  (Benedikt,  Duchenne,  Remak). 

Fain  is  by  far  the  most  common  of  the  nervous  symptoms.  It  is  present 
in  about  half  tlie  cases  recorded.  It  is  generally  transient,  and  is  usually 
marked  at  the  commencement  of  the  disease.  In  some  cases  the  {min  is 
•harp  and  continuous  in  the  joints  and  along  the  muscles  from  the  outset, 
continuing  for  several  months,  with  pain  in  the  dorsal  spine,  and  in  the  ex- 
tremities, and  in  the  bones  (Remak,  Meyer,  Roberts).    The  advance  of 


90      SPECIAL    PATHOLOGY — PROQRBSSIVB    MUSCULAR    ATROPHT. 

the  malady  has,  in  one  ease  at  least,  been  attended  by  an  almost  childish 
degree  of  helplessness,  and  a  most  pitiable  state  of  mental  irritability  and 
hypochondriac  depression  (W.  T.  Gairdner,  Adamsox,  Bell,  Gull, 
Day). 

Unusual  seTisitiveness  to  low  temperature  is  occasionally  a  prominent  and 
very  annoying  symptom ;  the  temperature  of  the  affected  parts  is  always 
lowered. 

As  a  rule  the  general  health  does  not  seem  impaired.  Intelligence  is  clear, 
judgment  firm,  and  the  emotions  under  control  till  towards  the  end,  and  all 
the  organic  functions  appear  to  be  performed  with  regularity. 

Morbid  Anatomy. — The  lesions  are  to  be  sought  in  the  nervo-muscular 
system ;  and  when  death  occurs  in  this  and  other  forms  of  progressive  pa- 
ralysis, it  is  usually  by  some  disorder  of  the  respiratory  apparatus,  inducmg 
branchitisy  broncho-pneumoniay  laryngitis j  or  simply  apn(xa,  from  paralysis  of  the 
respiratory  muscles.  Lesion  of  the  muscles  is  constant,  and  nearly  identical 
in  all  the  cases.  They  are  wasted  away,  some  slightly,  some  profoundly, 
even  to  annihilation,  their  place  being  marked  merely  by  origins  and  inser- 
tions, composed  of  more  or  less  condensed  connective  tissue.  Where  muscular 
tissue  is  visible,  it  has  lost  the  red  hue  of  health,  appearing  of  a  pale  red 
color,  like  the  flesh  of  a  frog  or  fish.  The  degree  of  change  into  fat  is 
various ;  in  some  no  fat  can  be  found,  in  others  it  is  abundant,  probably  as 
an  after-degeneration.  Under  the  microscope  the  striped  elementary  mus- 
cular fibres  are  seen  to  be  completely  destroyed,  the  sarcous  element  being 
diffused,  and  in  many  places  converted  into  oil-globules  and  granular  matter, 
whilst  the  sarcolemma,  or  tunic  of  the  elementary  fibre,  was  broken  down 
and  destroyed  (Meryon,  Med.-Chir,  Trans.,  vol.  xjcxv,  p.  76).  The  strise 
may  be  distinct,  and  between  them  gray  or  brilliantly  shining  molecules  are 
to  be  seen  ;  and  where  no  striae  exist,  long  cylinders  may  be  seen  in  place  of 
the  primitive  fibres  (Galliet). 

With  regard  to  the  nervous  system,  the  central  organs,  the  spinal  roots  of 
the  nerves,  and  the  peripheral  diMribiiiion,  have  each  engaged  attention.  In 
thirteen  only  of  the  105  cases  recorded  by  Roberts  was  the  spinal  cord  ex- 
amined, and  in  four  instances  it  was  found  diseased.  It  is  unnecessary  to 
repeat  again  here  how  imperfect  our  information  is  on  this  point.  Of  the 
lesions  recorded,  a  summary  may  be  stated  as  follows :  (1.)  W  hile  the  spinal 
centre  was  considered  sound,  the  anterior  roots  and  peripheral  distribution 
of  the  muscular  ner\'e8  were  extensively  diseased.  (2.)  Inflammatory  soften- 
ing of  the  cord  accompanied  fatty  degeneration  and  destruction  of  the  anterior 
roots ;  and  in  one  instance  the  peripheral  muscular  branches  were  destroyed. 
(3.)  Amyloid  degeneration  of  the  cord,  confined  to  the  posterior  median 
columns,  has  been  observed  in  one  instance,  associated  with  granular  degen- 
eration of  peripheral  muscular  branches,  but  with  pre8er\'ation  of  the  anterior 
roots.  (4.)  In  the  cases  examined  by  Mr.  Lockhart  Clarke,  in  the  regions 
of  the  spinal  cord  which  supplied  the  wasted  muscles,  numerous  patches  of 
transparent  granular  degeneration  were  found,  especially  in  the  gray  sub- 
stance, and  generally  around  or  in  the  vicinity  of  bloodvessels.  The  nerve- 
cells  were  shrunken  and  atrophic,  and  they  contained  an  unusual  number  of 
coarse  pigment-granules,  while  corpora  amylacea  were  abundant  around  the 
central  canal  of  the  cord. 

Causes. — With  regard  to  the  cause  of  this  form  of  palsy,  it  is  diflicult  to 
say  whether  it  begins  primarily  in  the  muscles,  or  in  the  nerves  associated 
with  the  muscles,  and  secondarily  affects  the  spinal  marrow  ctmnocted  there- 
with, in  the  manner  referred  to  6y  Tiirck  and  Graves,  and  to  which  the  term 
"  creeping  palsy  "  is  applied  ;  or  whether  (as  Lockhart  Clarke's  observations 
tend  to  show)  the  lesion  of  the  spinal  cord  is  the  primary  lesion.  In  all 
cases  the  question  to  determine  is  whether  or  not  the  atrophy  of  the  muscle 
is  subsequent  to  the  paralysis.     If  so,  there  are  good  reasons  for  believing 
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that  the  wasting  of  the  muscular  tissue  is  an  immediate  or  direct  effect  of 
the  legions  in  the  cord ;  and  the  paralysis  is  generally  too  rapid  to  be  ac- 
counted for  by  mere  inactivity  of  the  paralyzed  muscles.  Dr.  Meryon 
believes  that  only  in  the  last  form  the  disease  commences  in  the  muscles. 
Dr.  Roberts,  on  the  other  hand,  contends  that  the  muscles  are  the  parts 
essentially  diseased,  in  the  first  instance,  in  the  cases  of  ''wasting  palsy" 
which  he  has  described.  A  blight  (?)  seems  to  wither  the  muscles,  of  the 
nature  of  a  degeneration.  He  believes  the  disease  to  be  of  constitutional 
origin ;  and  the  evidence  of  this  rests  upon  the  facts  that  it  is  trans- 
mif««ible  from  parent  to  offspring,  and  that  in  its  march  it  exhibits  a  bilateral 
symmetry. 

The  disease  has  been  observed  to  follow  cases  of  fever  and  sunstroke,  severe 
falls,  and  blows  on  the  back  of  the  head  or  spine ;  and  it  is  well  to  observe 
in  all  cases  whether  or  not  the  brain  has  received  any  accidental  shock ;  and 
it  is  probable  that  several  distinct  diseases  have  been  described  under  the 
name  of  "  wasting  palsy"  ( W.  T.  Gairdner). 

Prognosis. — The  progrcMtive  forms  of  paralysis  are  the  most  intractable  in 
the  domain  of  physic,  and  the  gravity  of  the  prognosis  depends  upon  the 
disease  confining  itself  to  the  extremities  and  the  muscles  thereto  relating, 
or  extending  to  the  trunk  and  face.  The  signs  of  extension  to  the  face 
are  a  diminished  mobility  of  the  lips,  a  slur  in  the  articulation  of  words, 
frequent  sighing,  and  fibrillary  muscular  tremors  on  different  parts  of  the 
chest,  abdomen,  or  face.  If  the  disease  has  been  hereditary,  there  is  every 
fear  that  it  will  be  fatal ;  and  so  also  if  the  lower  limbs  are  nrst  attacked. 

The  disease  runs  its  course  with  great  slowness.  Some  cases  complete  their 
history  in  six  or  eight  months,  others  linger  on  through  many  years.  Re- 
covery, permanent  arrest  of  the  palsy,  or  death,  arc  the  various  terminations 
of  the  disease.  The  mean  duration  of  the  cases  ending  in  recovery  has  been 
one  year  and  two  months ;  of  those  ending  in  permanent  arrest  of  the  palsy, 
the  mean  duration  of  the  cases  has  been  two  years  and  three  months ;  of  those  ter- 
minating fatally,  the  mean  duration  wsisfive  years  and  two  months.  The  long- 
est duration  of  a  case  ending  in  recovery  has  been  two  and  a  half  years,  and 
the  shortest  i)criod  eight  months.  The  longest  ca.»*e  ending  in  arrest  continued 
active  for  seven  years,  and  the  shortest  for/owr  months.  Fatal  ceases  have  not 
been  known  to  terminate  under  twelve  months^  while  one  lingered  for  twenty- 
three  years,  another  for  eight  years,  and  some  beyond /our  years  (Roberts). 

In  those  cases  which  terminate  by  ixjrmanent  arrest  the  wasting  of  the 
muscle  ceases,  and  the  limb  continues  for  an  indefinite  period  in  its  maimed 
condition,  neither  amending  nor  deteriorating.  The  muscles  atrophied  are 
not  regenerated,  but  remain  in  statu  quo;  and  those  which  are  not  completely 
atrophied  continue  to  exorcise  their  feeble  powers  under  the  influence  of  the 
will,  but  they  never  regain  their  former  bulk  or  vigor.  After  lying  torpid 
for  years,  the  malady  may  awaken  to  new  and  more  violent  activity  (Aran, 
ViRCHOW);  and  temporar}'  lulls  in  the  progress  of  the  atrophy  are  common 
enough,  but  they  seldom  last  long  (Roberts).  The  disease  is  invariably  fatal 
when  it  invades  the  trunk. 

Treatment  <>f  tvasting  paL'^y  ought  to  be  strictly  a  restorative  one  (see  p.  2^7, 
vol.  i),  beireving  that  the  disease  is  one  of  nutritional  deterioratitm  of  the 
nervous  centres.  Propanitions  of  wine  and  of  cod-liver  oil  with  loadized  Far- 
adization, are  the  most  likely  agents  to  improve  the  condition  ()f  the  body 
(ALTiiArs).  L<K*al  means  will  aid  the  hygienic — namely,  nuihtnlicid  exercine 
and  douche  baths,  or  cold  mineral  haths;  so  also  thermal  or  sulphur  batluf,  and 
galvnnijnn.  Frictions,  with  stimulating  liniments  (such  as  camphor  liniment) 
are  also  favorably  s|M)ken  of  (  Di'ciiknne,  Grow,  Meyer,  Roberts).  "  Far- 
adization" consists  in  the  employment  of  the  electricity  of  the  indut*e<l  or 
secondary  current  in  the  helix  round  the  magnet,  originally  discovered  by 
Faraday.     It  ought  to  Ihi  practiccnl  at  lea.st  three  times  a  week, /or  from  five 
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to  i^n  minutes  each  timey  and  continued  at  least  a  month  before  it  is  given  up, 
if  negative  results  are  only  obtained.  Every  muscle  ought  to  be  Faradized 
in  a  special  manner,  according  as  it  has  suffered  more  or  less  in  its  electric 
contractility  and  nutrition.  The  power  of  the  curi-ent  ought  never  to  be 
strong.  When  the  sensibility  of  the  muscle  returns,  the  intensity  of  the  cur- 
rent may  be  diminished.  Its  application  should  never  be  protracted  beyond 
ten  or  fiileen  minutes  at  the  most,  one  minute,  on  an  average,  being  allowed 
to  each  muscle,  or  distributed  over  several  at  a  time. 

Volta-electric  machines  are  made  for  medical  purposes  by  Messrs.  Stohrrer, 
of  Dresden.  Magneto-electric  machines  are  to  be  got  from  most  of  our  philo- 
sophical instrument  makers.  The  apparatus  for  applying  a  continuous  cur- 
rent, as  modified  by  Dr.  Althaus,  is  to  be  obtained  of  Messrs.  Legendre  & 
Morin,  Paris,  and  Weiss  of  London. 

If,  on  the  other  hand,  it  turns  out,  as  the  searching  examinations  of  Mr. 
Lockhart  Clarke  would  tend  to  show,  that  these  forms  of  progressive  paralysis 
or  "  wasting  palsy"  are  always  associated  with  disease  of  the  spinal  cord,  the 
efforts  of  treatment  should,  in  the  first  instance,  be  directed  to  that  part  of 
the  cord  corresponding  to  the  connections  of  the  nerves  with  the  site  of  lesions 
— the  line  of  treatment  to  be  pursued  being  determined  by  the  general  symp- 
toms. The  application  of  the  constant  current  of  electricity — the  positive  elec- 
trode being  placed  in  the  region  of  the  cervical  sympathetic,  and  the  negative 
electrode  upon  the  cervical  and  upper  dorsal  regions  of  the  spine,  have  been 
followed  by  long  amelioration,  if  not  by  a  positive  cure  in  the  hands  of  Rcmak 
and  Benedikt  (Clymer,  in  New  York  medical  Joumaly  1866,  vol.  iii). 


INFANTILE   PARALYSIS. 

Latin  Eq.,  Paralysis  infantilis;  Frknch  Eq.,  Paralysis  de  Venfance;  German  Eq., 

Paralysis  itifaniilis ;  Italian  Eq.,  Paraly si  infantile. 

Definition. — An  essential  paUy  which  is  the  more  or  less  permanetit  result  of 
a7i  actUe  disease  of  tlie  brain,  spinal  marroWy  or  peripheral  nerves. 

Pathology. — The  original  lesion  may  have  been  an  inflammation,  or  an 
effusion  as  the  result  of  inflammation,  which  terminates  in  a  local  paralysis. 
It  is  believed  to  arise  from  disease  of  the  cord,  or  from  spinal  congestion.  It 
occurs  almost  exclusively  among  children  during  the  period  of  dentition,  and 
during  the  eruption  of  the  permanent  teeth,  especially  of  the  molars,  and  for 
a  short  time  afterwards — from  the  sixth  month  to  the  third  year  of  life.  It 
has  also  seemed  to  result  from  a  fall  (Wilks),  also,  as  a  sequence  to  various 
exanthemata  and  exposure  to  cold. 

Symptoms. — There  may  be  signs  of  cerebral  irritation,  with  more  or  less 
fever ;  but,  as  a  rule,  the  paralysis  comes  on  suddenly,  or  is  noticed  with 
surprise,  having  been  preceded  by  no  feature  to  attract  notice.  Sometimes 
also  there  may  be  con\^lsions,  ancl  when  consciousness  returns,  a  foot,  a  hand, 
a  leg,  or  an  arm,  or  the  lower  half  of  the  body  (paraplegia)  is  observed.  Hemi- 
plegia, involving  the  extremities  of  both  sides,  never  occurs  (Niemeyer). 
Hence  the  disease  seems  to  he  independent  of  cerebral  apoplexy  or  encephalitis. 
The  bladder  and  rectum  also  are  never  paralyzed. 

There  may  be  loss  of  power,  but  there  is'  no  diminution  of  sensibility  at 
first,  beyond  slight  numbness. 

The  duration  of  the  disease  varies  extremely ;  sometimes  the  parralysis  will 
disappear  in  a  day  or  two,  and  cure  will  be  complete ;  but  in  most  cases  the 
jmralysis  is  stationary  and  permanent.  In  the  temporary  form  the  contractility 
of  the  mu-scles  remains ;  but  in  the  permanent  form  a  few  only  of  the  muscles 
of  the  paralyzed  limb  retain  electric  contractility.     In  other  muscles  it  is  en- 
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tirely  gone  (Duchenne).  Hence  such  an  experiment  becomes  a  ground  of 
prognoeis. 

After  the  disease  has  existed  for  some  time,  the  limbs  become  soft,  relaxed, 
and  flexible,  so  that  they  may  be  placed  in  any  position,  and  they  eventually 
become  atrophied  or  withered  away  ;  the  skin  becomes  thin,  fat  is  absorbed, 
the  muscles  waste  away,  and  even  the  bones  diminish.  In  the  course  of  a 
year,  at  the  growing  age  of  childhood,  the  withered  limb  has  lost  in  circum- 
ference and  even  in  length  compared  with  the  sound  one.  Circulation,  too,  is 
diminished  in  its  amount  and  activity  ;  it  assumes  a  livid  hue,  and  hideous 
chilblains  and  ulcerations  are  easily  formed.  There  is  a  marked  depression 
of  temperature  in  the  paralyzed  limb,  and  nutritive  changes  are  greatly  im- 
paired. Deformity,  by  shortening  of  the  limb,  compared  with  the  growing 
one,  is  soon  apparent ;  and  it  may  also  become  contracted. 

The  general  health  may  remain  unimpaired,  ftnd  many  sufferers  in  child- 
hood attain  even  a  great  age ;  so  that  all  that  can  be  said  in  the  way  of  prog- 
nosis is — "the  disease  does  not  endanger  life."  It  often  leads  to  incurable  de- 
formity. No  hope  of  cure  can  be  reasonably  held  out.  Recovery  occurs  only 
in  the  temporary  cases  already  referred  to.  A  paralytic  and  withered  limb 
for  life  is  all  that  can  be  hoped  f3r. 

Diagnosifl. — ^The  disease  has  been  mistaken  for  disease  of  joints,  especially 
hip-joint  disease,  and  for  the  stiffness  of  rheumatism,  and  even  in  some  cases 
the  children  have  been  believed  to  be  shamming  paralysis,  either  from  the 
power  of  imitation  peculiar  to  the  age,  or  from  other  circumstances. 

Treatment. — If  electric  contractility  remain,  much  may  be  hoped  for ;  and 
80  long  as  nerves  and  muscles  have  not  altogether  degenerated.  The  princi- 
ples of  treatment  are  the  same  as  have  been  advocatea  in  analogous  diseases, 
— namely,  restorative  and  not  depressant.  The  general  health  must  be  im- 
proved. The  systematic,  active,  and  persistent  application  of  the  induced 
current  of  electricity  is  the  best  means  of  preserving  the  functions  of  the  im- 
plicated muscles,  and  of  arresting  their  atrophy  and  degeneration,  provided 
all  other  hygienic  arrangements  are  maintained  which  have  already  been 
insisted  on  as  to  food,  clothing,  and  ventilation. 

Mild  purgation  may  be  required ;  alteratives,  especially  small  doses  of  mer- 
cury, continued  for  a  long  time,  have  been  of  service ;  and  so  also  has  quinine, 
iodide  of  potassium^  and  iodide  of  iron. 

The  muscles  of  the  paralyzed  parts  should  be  put  into  action  as  much  as 
possible,  either  by  passive  movement  or  by  the  action  of  galvanic  currents. 
Friction  and  shampooing  ought  also  to  be  petsevered  in.  Tliree  or  four  small 
circular  wooden  balls,  about  the  size  of  a  walnut,  shut  up  in  a  box,  with  holes 
in  its  cover,  so  as  to  expose  one-third  part  of  the  surface  of  the  balls  on  a  uni- 
form level,  makes  the  best  shampooing  apparatus  I  have  ever  seen.  It  was 
shown  me  by  my  colleague.  Dr.  Maclean,  as  the  device  of  a  patient  who  had 
it  constructed  for  this  purpose. 

The  limb  must  be  kept  warm  by  proper  coverings  of  flannel  or  chamois 
leather.  Syrup  of  the  phosphate  of  iron,  quinine,  and  strychnia,  as  well  as  all 
preparations  mentioned  under  the  subject  of  aniemia,  are  of  use. 


LOCAL  PARALYSIS. 

Latin  Eq  ,  Paralysis  ex  parU ;  French  Eq  ,  Paralysie  locale;  German  Eq.,  Oeri' 

liche  Ldhmung ;  Italian  Eq.,  Paralisi  locale. 

Definition. — Paralysis  limited  to  particular  sets  of  muscles. 
Pathology. — Of  this  form  there  are  several  varieties,  three  of  which  re- 
quire special  consideration,    namely  (a.)  Faded  paralysis^  (6.)  Scrivener's 
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palsy;  (c.)   Olosso-laryngeal  or  pharyngeal  paralysis.    The  two  former  only 
are  named  by  the  College  of  Physicians.  Of  those  in  their  order;  and  first,  of — 


(a.)   FACIAL  PARALYSIS. 

Latin  Eq.,  Paralyna  faciei;  French  Eq.,  Paralysie  de  la  face;  Okrman  Eq.,  Lah- 

mung  dea  Facialis;  Italian  Eq.,  Paralisi  faciale. 

Definition. — Paralysis  of  the  muscles  of  thefaeef  usually  confined  to  one  side, 
but  sometimes,  though  rarely y  affecting  both  sideSy  and  apt  to  be  followed  by  con- 
traction or  tonic  spasm  of  the  musdes  previously  paralyzed  (^^^ Spasmodic  Tic**  of 
Marshall  Hall), 

Pathology. — In  previous  editions  of  this  text-book  erroneous  doctrines  were 
stated  regarding  facial  paralysis,  in  accepting  and  perpetuating  the  views  of 
Dr.  Todd,  that  **  the  fifth  nerve  is  more  or  less  involved  in  the  paralyzing  lesion" 
and  in  mixing  up  the  phenomena  of  facial  paralysis  depending  on  central  or 
cerebral  lesion,  mth  facial  paralysis  due  simply  to  lesion  of  the  trunk  or  branches 
of  the  portio  dura.  I  am  indebted  to  my  friend  Dr.  Sanders,  of  Edinburgh, 
for  kindly  directing  my  attention  to  this  error,  and  for  references  to  his  im- 
portant paper  in  the  Lancet  of  October  21st,  1865.  From  his  papers  on  thb 
subject,  and  the  clinical  lectures  of  the  late  Professor  Trousseau  on  facial  pa- 
rahmSy  the  following  account  is  given  of  this  affection : 

Facial  paralysis  is  due  to  one.  of  two  causes,  namely — ^ 

(1.)  To  a  lesion  of  the  trunk  simply,  or  of  branches  of  the  portio  dura 
nerve  at  some  part  of  its  course,  generally  through  the  petrous  bone,  and 
independent  of  cerebral  disease.  This  form  of  facial  paralysis  is  sometimes 
also  known  as  BelUs  paralysis,  or  peripheral  facial  hemiplegia,  or  mimic  facial 
palsy, 

(2.)  Facial  paralysis  may  be  due  to  a  cerebral  lesion — a  cause  which  acts 
upon  the  nerve  before  it  enters  the  internal  auditory  meatus — in  which  case 
it  is  usually  accompanied  by  hemiplegia  of  the  limbs  on  the  same  side.  This 
form  of  facial  paralysis  is  known  as  cerebral  or  centric  facial  hemiplegia, 

(3.)  A  third  form  oi  facial  paralysis  is  ascribed  to  reflex  paralysis  of  the 
seventh  nerve,  consequent  on  paralysis  or  lesion  of  the  fifth  pair,  generally  an 
agency  involving  the  peripheral  ramifications  over  the  face. 

The  first  affection  is  that  most  frequently  met  with  in  practice;  and  al- 
though it  is  not  a  dangerous  form  of  paralysis,  it  is  one  from  which  recovery 
is  very  slow,  and  in  which  prognosis,  as  to  complete  recovery  of  symmetry  of 
the  face,  is  uncertain.  The  nerve  may  be  destroyed  in  the  Fallopian  canal 
by  caries  or  other  lesions  of  the  petrous  bone,  or  by  fracture,  or  gunshot 
wound. 

The  second  form  is  the  more  rare,  and  is  always  a  very  grave  disease,  and 
not  usually  recovered  from.  In  this  form  the  nerve  is  most  frequently  pressed 
upon  or  atrophied  by  cerebral  tumors;  more  rarely  from  exudations  or  thick- 
enings of  the  dura  mater  or  from  exostosis.  Botli  kinds  of  facial  paralysis 
present  many  points  of  resemblance  and  of  contrast,  of  great  interest  and  im- 
portance in  diagnosis ;  and  the  occurrence  of  paralysis  from  one  of  the  causes 
mentioned  by  no  means  excludes  the  other,  and  therefore  cases  of  both  may 
exhibit  extremely  complex  symptoms. 

The  phenomena  of  facial  paralysis  are  confined  to  the  "  muscles  of  expres- 
sion," including  the  buccinator,  and  do  not  involve  the  masticatory  mascles 
(rnasseter,  temporal,  pterygoid)  supplied  by  the  fifth  pair  of  nerves. 

A  description  of  the  ])henomena  of  facial  paralysis  must  therefore  have  due 
regard  to  the  course  and  distribution  of  the  seventh  nerve.  The  facial  nerve, 
or  portio  dura  of  the  sevetith  pair,  is  the  motor  nerve  of  the  face.  It  emerges 
from  the  lateral  column  of  the  spinal  cord,  as  that  column  passes  under  the 
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porut  Varolii^  and  enters  the  inJtenml  avditory  meatus.  At  the  bottom  of  this 
meatus  it  enters  the  aqueduct  of  Fallopius,  and  follows  the  windings  of  that 
canal  to  the  lower  surface  of  the  skull — namely,  to  the  stylo-mastoid  foramen — 
by  which  it  leaves  the  osseous  canal  of  the  temporal  bone.  It  is  then  con- 
tinued forwards  through  the  substance  of  the  parotid  gland,  and  separates  in 
the  gland,  behind  the  ramus  of  the  lower  maxilla,  into  two  primary  divisions — 
the  tmiporo-faeicd  and  the  ceruico-facial — from  which  numerous  branches 
spread  out  over  the  side  of  the  head,  the  face,  and  upper  part  of  the  neck, 
forming  what  is  known  as  the  "pes  anserinus."  Within  the  temporal  bone 
it  is  connected  with  the  auditory  nerve  by  filaments  of  union,  and  where  it 
swells  into  its  gangliform  enlargement  it  is  joined  by  the  large  superficial 
petrosal  branch  from  the  Vidian  nerve,  and  also  by  the  small  superficial 
petrosal  nerve.  Close  to  the  stylo-mmtoid  foramen  it  gives  off*  several  small 
branches — namely,  the  posterior  auricular,  a  branch  from  the  digastric  muscle 
and  stylo-hyoid,  and  a  twig  to  the  stylo-glossus.  In  front  of  the  mastoid  pro- 
cess it  divides  into  an  auricular  and  an  occipital  portion,  and  is  connected 
with  the  great  auricular  nerve  of  the  cervical  plexus.  It  also  gives  off* 
branches  to  the  digastric  and  stylo-hyoid  muscles,  joining  the  glosso-pharyn- 
geal  near  the  base  of  the  skull,  and  the  plexus  of  the  sympathetic  nerve  on 
the  external  carotid  artery.  The  main  trunk  of  the  facial  then  separates  into 
two  primary  divisions,  the  larger  of  the  two  being  the  tempon)-facial,  which 
is  directed  forwards  through  the  parotid  gland.  Its  ramifications  and  con- 
nections with  other  nerves  form  a  network  over  the  side  of  the  face,  extend- 
ing as  high  as  the  temple  and  as  low  as  the  mouth.  Its  branches  are 
arranged  in  tempi/raly  maLar,  and  infra-orbital  sets.*  The  smaller  of  the  two 
primary  divisions — the  ceruico-facial — is  directed  obliquely  through  the  parotid 
gland  towards  the  angle  of  the  lower  jaw,  and  gives  branches  to  the  face, 
below  those  of  the  temporo-facial  division,  and  to  tne  upper  part  of  the  neck. 
Its  branches  are  named  the  buccal,  supra^nuixillary,  and  infra-maxillary.  In 
the  gland  this  division  of  the  facial  is  joined  by  filaments  of  the  great  auricu- 
lar nerve  of  the  cervical  plexus,  and  off'sets  from  it  penetrate  the  substance  of 
the  gland. t 

♦  (rt.)  "The  temporal  branches  ascend  over  the  zygoma  to  the  side  of  the  head. 
Some  end  in  the  anterior  muscle  of  the  auricle  and  the  integument  of  the  temple,  and 
communicate  with  the  temnoral  branch  of  the  upper  maxillary  nerve  near  the  car,  as 
well  9l^  with  (according  to  Meckel)  the  nuriculo-teniporal  branch  of  the  lower  maxil- 
lary nerve.  Other  branches  enter  the  occipilo-frontalis,  the  orbicularis  pal|K}brarum, 
and  the  cnrru^ator  superciiii  muscles,  and  join  offsets  from  the  supraorbital  branch 
of  the  ophthalmic  nerve.'* 

(6.)  The  mnlar  branches  cross  the  malar  bone  to  reach  the  outer  side  of  the  orbit, 
and  supply  the  orbicular  muscle.  Some  filaments  are  distributed  to  both  the  upper 
and  luwer  eyelids  :  those  in  the  upper  eyelid  join  filaments  from  the  lachrymal  and 
•upra-orbital  nerves;  and  those  in  the  lower  lid  are  connected  with  filaments  from  the 
upper  maxillary  nerve.  Filaments  from  this  part  of  the  facial  nerve  communicate 
with  the  malar  branch  of  the  upper  maxillary  nerve. 

(c  }  The  infra-orbital  branches,  of  larger  size  than  the  other  branches,  are  almost 
horizontal  in  direction,  and  are  distributed  between  the  orbit  and  mouth.  Th(>y  sup- 
ply the  buccinator  and  orbicular  oris  muscles,  the  elevators  of  the  upper  lip  and  angle 
of  the  mouth,  and  likewise  the  integument.  Numerous  communications  take  place 
with  the  fifth  nerve.  Boneath  the  elevator  of  the  upper  lip  these  nerves  aro>united  in 
a  plexus  with  the  branches  of  the  upper  maxillary  nerve;  on  the  side  of  the  nerve 
they  communicate  with  the  nasal,  and  at  the  inner  angle  of  the  orbit  with  the 
infra- trochlear  nerve.  The  lower  branches  of  this  set  are  connected  with  those  of  the 
cervico-facial  division.  Near  its  commencement  the  tem(>oro-facial  division  of  the 
facial  is  connected  with  the  auriculo-temporal  nerve  of  the  fifth,  by  one  or  two 
branches  of  considerable  size  which  turn  round  the  external  carotid  artery;  and  it  ccivos 
lome  filampnts  to  the  tragus  of  the  outer  ear  (Quain's  Anatomy,  edited  by  Drs.  Shar- 
pey,  Thomson,  and  Clelland,  p.  618). 

t  (a.)  The  buc4:al  branches  are  directed  across  the  masseter  muscle  to  the  angle  of  the 
mouth;  supplying  the  muscles  (buccinators),  they  communicate  with  the  temjioro- 
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As  the  course,  distributioD,  and  conDection  of  this  nerve  are  most  important 
to  be  remembered  in  acquiring  a  clear  understanding  of  the  phenomena  of  its 
paralysis,  whether  due  to  cerebral  or  peripheral  causes,  they  are  thus  minutely 
given  from  the  best  text-book  of  anatomy  (Quain's,  the  edition  edited  by  Drs. 
Sharpey,  Thomson,  and  Clelland). 

One  very  important  point  to  remember  is  that  the  partio  dura  of  the  seventh 
pair  is  the  only  motor  nerve  of  the  buccinator  muscle  for  all  its  actions, 
whether  of  expression  or  of  mastication ;  and  that  the  fifth  pair  supplies  it, 
not  with  motor,  but  with  sensory  fibres  (Mayo,  Volkmann,  Longet).  The 
buccinator  muscle  is  interrupted  in  all  its  functions^  whether  of  expression  or  of 
mastication,  whenever  the  portio  dura  is  paralyzed;  it  is  unaffected ,  and  all  its 
actions  are  preserved,  in  motor  paralysis  of  the  fifth  pair  (Sanders,  Lancet, 
October  28,  1865,  p.  478). 

Tlie  threefold  functions  of  the  portio  dura  must  also  be  recognized.  Con- 
sidered as  a  musculo-motor  nerve,  it  contains  within  its  common  trunk  the 
following  sets  of  fibres  serving  different  functions : 

(1.)  Voluntary  motor  fibres,  by  which  the  voluntary  movements  of  the 
features  are  performed,  and  by  which  especially  labial  and  buccal  speech  and 
mastication  are  accomplished. 

(2.)  Emotional  fibres,  by  w^hich  the  features  express  the  passions  more  or  less 
involuntarily. 

(3.)  Beflex  motor  fibres,  which  are  involuntary,  for  the  act  of  winking  and 
for  the  movements  of  the  nostrils  in  the  acts  of  respiration. 

These  different  sets  of  fibres  are  believed  to  derive  their  peculiar  functions 
solely  from  the  nature  of  their  origin  and  place  of  central  connection  in  the 
brain  or  medulla  oblongata.  In  lesion,  therefore,  of  the  nerve  trunk,  in  which 
all  the  fibres  indiscriminately  are  equally  liable  to  be  affected,  not  only 
voluntary  but  emotional  and  also  reflex  motions  will  be  suspended.  But 
when  the  cause  of  the  paralysis  is  cerebral,  the  origin  or  course  of  certain  sets 
of  fibres  may  alone  be  involved  by  the  lesion,  while  others  may  entirely  escape 
injury.  The  symptoms,  therefore,  of  central  paralysis  wilf  vary  with  the 
special  scat  of  the  central  lesion.  The  voluntary  and  emotional  actions  (either 
or  both),  which  have  their  origin  in  the  cerebrum,  w^ill  usually  suffer ;  while 
the  fibres  for  reflex  action,  which  have  their  source  in  the  medulla  oblongata, 
may  be  expected  to  retain  their  power.  The  play  of  the  features  will  be  lost, 
and  buccal  and  labial  speech  and  mastication  (so  far  as  the  buccinator  muscle 
id  concerned)  impaired  ;  but  the  natural  position  of  semi-closure,  and  invol- 
untary winking  of  the  eyelids,  will  be  preserved. 

Looking,  therefore,  at  the  circuitous  windings  of  the  portio  dura,  its  intricate 
distribution,  and  the  various  textures  through  w^hich  it  passes,  it  can  readily 
be  understood  how  varied  are  its  tendencies  to  be  involved  in  disease,  and 
even  traumatic  injury.  Tumors,  hemorrhages,  or  other  lesions,  may  involve 
the  nen-e  within  the  cranium.  While  it  traverses  the  circuitous  windings  of 
the  aqueduct  of  Fallopius  it  may  be  injured  and  pressed  upon  by  the  results 
of  necrosis  or  caries  oi  the  bone,  or  of  suppuration  or  lesions  of  the  fibrous 
sheath  or  periosteum ;  while  lesions  or  tumors,  involving  the  parotid  gland, 
may  injure  the  nerve  and  paralyze  the  parts  it  supplies. 

facial  division,  and  on  the  buccinator  muscle  join  with  the  filaments  of  the  buccal 
branch  of  the  lower  maxillary  nerve. 

(6.)  The  supra -maxillary  hranch,  sometimes  double,  gives  an  offset  over  the  side  of 
the  maxilla  to  the  angle  of  the  mouth,  and  is  then  directed  inwards,  beneath  the  de- 
pression of  the  angle  of  the  mouth,  to  the  muscles  and  integument  between  the  lip  and 
chin  :  it  joins  with  the  labial  branch  of  the  lower  dental  nerve. 

(c.)  The  infra-maxiUary  hrancfies  perforate  the  deep  cervical  fascia,  and  placed  be- 
neath the  platysma  muscle,  form  arches  across  the  side  of  the  neck  as  low  as  the  hvoid 
bone.  Some  branches  join  the  superficial  cervical  nerve  beneath  the  platysma,  others 
enter  that  muscle,  and  a  few  perforate  it,  to  end  in  the  integument  (Quain's  Anatomy, 
by  Drs.  Sharpey,  Thomson,  and  Clelland,.  p.  615). 
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Three  forms  of  paralysis  of  the  facial  nerves  ought  to  be  discrimiDated  iu 
considering  the  cliagDosLs  of  central  facial  hemiplegia,  namely, —  Voluntary 
Motor  Paralysis,  Emotional  Paralysis,  and  Reflex  Paralysis  (Sanders,  Lancet, 
October  28,  1865,  p.  479). 

Symptoms. — The  accession  of  facial  paralysis  (when  peripheral)  is  usually 
sudden,  and  is  generally  discovered  by  the  patient  when  he  begins  to  eat. 
He  feels  something  peculiar  in  the  act  of  chewing,  and  has  some  difficulty  in 
mastication.  When  the  food  gets  between  the  paralyzed  cheek  and  the  teeth, 
the  chcH^k  is  instinctively  squeezed  or  pressed  upon  ijy  the  hand,  in  order  to 
push  the  food  between  the  teeth  again.  The  difficulty  of  mastication  only 
concerns  the  buccinator  muscle,  and  not  the  other  muscles  of  mastication. 
There  is  no  pain.  The  patient  is  soon,  and  often  abruptly,  told  by  the  first 
kind  friend  who  happens  to  meet  him,  that  his  mouth  is  awry,  and  that  it 
beeome5«  considerably  more  so  when  he  laughs.  He  then  naturally  wishes  to 
see  all  this  for  himself;  and  on  looking  at  his  face  in  the  looking-glass,  he 
may  verify  the  observation  of  his  friend,  and  is  then  generally  greatly  fright- 
ened and  alarmed  by  the  discovery. 

When  the  face  remains  at  rest  tne  paralyzed  side  looks  slightly  flatter,  and 
more  flaccid  and  pendulous,  than  the  sound  side.  The  eye  of  the  paralyzed 
side  is  also  more  widely  open  than  the  eye  on  the  sound  side.  When  speak- 
ing, and  still  more  when  laughing,  is  attempted,  the  angle  of  the  mouth  on 
the  paralyzed  side  remains  perfectly  motionless,  but  on  the  sound  side  it  is 
immediately  drawn  upwards  and  outwards.  The  eyelids,  the  cheek,  and  half 
the  lip  of  the  paralyzed  side  remaining  thus  motionless  when  eflbrts  are  made 
to  contract  the  muscles,  a  singular  and  characteristic  expression  is  given  to 
the  &ce.  The  eyelids  remaining  motionless  on  the  paralyzed  side,  the  patient 
18  unable  to  shut  the  eye,  but  the  globe  of  the  eye  itself  moves  perfectly  in 
anv  direction  at  will,  which  shows  that  the  motor  muscles  of  the  eye  are  not 
afiected,  and  that  the  paralysis  aflects  exclusively  the  orbicularis  palpebrarum 
muscle,  and  does  not  involve  the  levator  palpebrm  superioris.  Sight  is  unim- 
paired. The  tongue  is  protruded  with  ease  and  regularity  ;  lingual  articula- 
tion is  sufficient ;  but  articulation  of  certain  words  is  difficult,  on  account  of 
the  paralysis  of  the  cheek.  Sometimes  the  arch  formed  by  the  pillars  of  the 
&uces  is  larger  on  the  paralyzed  side  than  on  the  sound  one,  oy  the  uvula 
inclining  to  the  sound  side.  Cutaneous  sensibility  is  unimpaired ;  and  the 
patient  mav  be  in  the  best  of  health,  the  ailment  bemg  purely  local — namely, 
paralysis  of  the  facial  muscles  of  expression  on  one  side.  There  is  an  absence  of 
all  electric  excitability  of  the  paralyzed  muscles  supplied  by  the  seventh  pair. 

Camef. — One  of  the  most  common  causes  o{  facial  paralysis  is  exposure  to 
cold  {coup  de  vent),  especially  to  cold  when  sleeping  in  a  draught  or  in  the 
open  air,  or  exposure  to  cold  after  being  in  a  state  of  perspiration,  or  sitting 
in  a  railway  or  other  carriage  with  the  side  of  the  face  exposed  to  the  wind. 
**  Halla  ascril)es  the  increasing  frequency  of  facial  panilysis  to  the  railways. 
People  hurry  to  the  station,  arrive  there  warm,  enter  the  carriage,  and  ex- 
pose their  face  to  the  draught  of  the  window.    Tlie  result  is  palsy  of  the  face  " 

(NiKMEYKR). 

The  influence  of  rheumatism  is  also  conspicuous  in  many  cases,  the  ])atient, 
being  seized  as  suddenly  as  in  lumbago,  acknowledging  a  similar  cause ;  resi- 
dence in  a  damp  place,  or  other  exposure  to  cold  and  wet,  being  sufficient  to 
bring  on  the  attack. 

The  influence  of  mental  emotion — a  sudden  fright  or  start — has  been  known 
to  induce  the  paralysis. 

Of  traumatic  lesion  the  facial  paralysis  of  new-bom  infants  is  not  uncom- 
mon. It  is  generally  due  to  the  compression  of  the  trunk  of  the  facial  ner>'es 
by  the  use  of  the  forcejw.  If  such  compression  has  been  severe  or  excessive^ 
toe  injury  may  be  permanent ;  other^'ise,  it  is  soon  recovered  from. 

Wounds  of  the  portio  dura,  or  fractures  of  the  skull,  involving  lesion  to  the 
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aqxiedud  of  FaUopius,  may  also  be  followed  by  paralysis,  and  in  all  these 
instances  the  paralysis  is  sudden.  When  the  facial  nerve,  during  some  part 
of  its  course,  is  interrupted  in  its  functions  by  the  secondary  influence  of 
advancing  organic  disease,  the  nerve  becomes  compressed  gradually,  and 
ultimately  altered.  In  such  cases  the  paralysis  comes  on  slowly.  In  severe 
chronic  inflammation  of  the  internal  ear,  with  destruction  of  the  tympanum 
and  ossicula,  the  petrous  portion  of  the  temporal  bone  becoming  carious,  facial 
paralysis  is  apt  to  supervene,  and  the  lesions  may  be  fatal. 

The  form  of  paralysis  due  to  such  causes  is  that  known  as  peripheral  facial 
hemiplegia;  but  the  paralysis  may  acknowledge  a  cerebral  lesion  as  its  cause, 
such  as  cerebral  hemorrhages,  lesions  of  the  pons  Varolii,  implicating  the 
fourth  ventricle.  .  In  such  cases  the  facial  palsy  is  usually  partial,  affecting 
more  especially  the  muscles  of  the  mouth  ana  cheek,  leaving  the  closing 
movements  of  the  eyelids  unaffected.  As  a  rule,  also,  the  par«3ysis  due  to  a 
cerebral  lesion  gives  rise  to  a  hemiplegia  involving  parts  beyond  the  face,  such 
as  one  or  more  limbs  of  the  affected  side.  But  tnere  are  also  instances  in 
which  the  paralysis  due  to  a  cerebral  lesion  (small  cerebral  hemorrhages)  has 
been  exclusively  limited  to  the  face  (Graves,  Duplay).  This  is  in  keeping 
with  other  forms  of  hemiplegia  (cerebral)  in  which  the  paralysis  is  localized  ; 
as  when  cerebral  hemorrhages  or  apoplectic-like  seizures  paralyze  the  tongue 
only,  or  an  arm,  or  distort  the  features  more  or  less,  but  generally  combined 
with  a  hesitation  in  the  movements  of  the  leg,  and  of  which  the  patient  is  un- 
conscious (Trousseau).  The  previous  existence  of  peripheral  paralysis  in 
such  cases  may  render  superadded  paralysis  from  a  cerebral  lesion  very  dif- 
ficult to  diagnose.  When  the  cerebral  lesion  is  limited  to  the  pons  Varolii, 
to  slight  injury  to  the  fourth  ventricle,  the  paralysis  of  the  face  which  results 
has  many  of  the  characters  of  the  peripheral  or  JBell's  paralysis,  even  to  the 
absence  of  electric  insensibility  of  the  paralyzed  muscles  (Vulpian,  quoted  by 
Trousseau,  who  in  the  course  of  a  very  long  practice  never  saw  a  case  of  the 
kind  himself). 

The  most  distinguishing  characteristic  of  paralysis  due  to  a  cerebral  lesion 
is  considered  by  Trousseau  to  be  the  absence  of  complete  paralysis  of  the  orbicu- 
laris palpebrarum.  "  However  complete  hemiplegia  of  cerebral  origin  may 
be,  J  have  never  seen  complete  paralysis  of  the  orbicularis  palpebrarum — the  eye 
can  always  be  closed ;"  while  in  Bell's  paralysis,  the  palsy  of  the  orbicularis 
palpebrarum  is  never  absent,  and  the  eye  cannot  be  completely  closed  (Trous- 
seau). This  coincides  with  the  experience  of  Dr.  Sanders.  There  is,  how- 
ever, a  slight  modification  to  be  acknowledged  here,  namely,  that  "although 
the  patient  with  cerebral  hemiplegia  can  close  both  eyes  simultaneously,  he 
cannot  voluntarily  close  the  eye  on  the  same  side  as  the  paralysis  while  the 
other  remains  open"  (Bazire).  But  it  appears  to  me  that  this  would  only 
show  some  extent  of  paralysis  if  the  patient  were  known  to  have  been  able  to 
close  either  eye  at  will  previous  to  his  attack — a  feat  which  many,  especially 
females,  are  unable  to  perform  who  are  free  from  any  paralysis.  From  the 
threefold  functions  of  the  portio  dura  already  noticed,  and  the  diverse  origins 
of  its  several  sets  of  fibres,*  it  will  easily  be  understood  how,  in  very  limited 

♦  The  seventh  pair  of  nerves  appear  on  each  side,  at  the  posterior  margin  of  the  pons, 
between  the  middle  and  inferior  peduncles  of  the  cerebellum,  and  nearly  in  a  line  with 
the  place  of  attachment  of  the  fifth  nerve. 

Tne  portio  duruy  or  facial  nerve,  placed  a  little  nearer  to  the  middle  line  than  the 
portio  mollis,  may  be  traced  to  the  medulla  oblongata,  between  the  restiform  and 
olivary  fasciculi,  with  both  of  which  it  is  said  to  be  connected  Some  of  its  fibres  arc 
derived  from  the  pons.  Phillipeaux  and  Vulpian  affirm  that  the  fibres  arise  from  the 
outer  wall  of  the  fourth  ventricle,  and  that  many  of  them  decussate  in  its  floor.  Con- 
nected with  the  portio  dura,  and  intermediate  between  it  and  the  portio  mollis,  is  a 
smaller  white  funiculus.  The  roots  of  this  accessory  or  intermediate  portion  are  con- 
nected deeply  with  the  lateral  column  of  the  cord  (Quain's  Anatomy,  by  Drs.  Sharpcy, 
Thomson,  and  Clelland,  p.  687). 
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and  localized  cerebral  lesions,  all  the  branches  of  the  facial  nerve  may  not  be 
affected.  The  extent  of  apparent  paralysis  in  cases  of  cerebral  facial  hemi- 
plegia is  not  usually  so  great,  and  therefore  not  so  alarming  to  the  patient,  as 
m  cases  of  BelFs  paralysis,  where  the  trunk  of  the  nerve  only  is  affected.  But 
the  prognosis  must  be  more  unfavorable.  In  ordinary  facial  paralysis  of  cere- 
bral  oriffiny  Dr.  Sanders  has  always  found  that  the  muscles  of  expression,  in- 
cluding the  buccinator,  were  more  or  less  affected,  while  the  action  of  the 
masseters,  temporals,  and  pterygoids  was  unimpaired.  The  usual  facial  dis- 
tortion was  exhibited  to  a  greater  or  less  degree  acconling  to  the  amount  of 
the  paralysis,  but  it  rarely  approached  the  completeness  usually  seen  in  periph- 
eral paralysis  from  lesion  of  the  nerve  trunk.  With  the  exception  of  the 
slightness  of  implication  of  the  orbicularis  palpebrarum  muscle,  the  phenomena 
of  cerebral  hemiplegia  of  the  face  are  entirely  similar  to  those  of  facial  paral- 
ysis produced  by  lesitm  of  the  seventh  nerve  itself,  and,  as  in  the  latter,  are 
confined  to  the  muscles  of  expression,  including  the  buccinator,  and  do  not  in- 
volve the  masticatory  muscles  (masseter,  temporal,  pterygoid)  supplied  by  the 
motor  fifth. 

Another  point  of  diagnosis  is  to  be  recognized  in  the  behavior  of  the  para- 
Ivzed  muscles  under  electric  irritation.  In  facial  paralysis  of  cerebral  origin, 
tne  muscles  respond  normally  to  electric  irritation  ;  but  if  the  paralysis  is  due 
to  a  lesion  of  the  portio  dura,  their  contractility  is  not  at  all,  or  scarcely  at 
all,  roused  by  an  electric  current  (Duchenne,  Sanders,  Vulpian,  Trous- 
seau). The  imnptoms  of  cerebral  facial  paralysis  vary  as  the  central  lesion  is 
more  or  less  distant  from  the  origin  of  the  seventh  pair.  There  is  therefore 
much  more  variety  in  the  expression  of  the  face  (according  to  the  varying  ex- 
tent of  the  paralysis)  than  in  cases  of  Bell's  paralysis.  The  peculiar  aspect  of 
the  face  in  cerebral  facial  hemiplegia  is  due  to  the  want  of  symmetry  between 
the  two  halves.  The  contraction  of  the  muscles  on  each  side  is  not  co-ordinate. 
The  sound  cheek  is  wrinkled  and  shortened.  The  labial  commissure  on  the 
sound  side  is  drawn  outwards  and  upwards,  and  is  on  a  higher  level  than  on 
the  opposite  side ;  the  angle  of  the  mouth  on  the  paralyzed  side  is  lower  than 
its  fellow ;  and  if  the  paralysis  is  extreme,  the  commissure  on  the  paralyzed 
side  remains  partially  open,  so  that  the  saliva  constantly  escapes.  Tne  flaccid 
cheek  is  the  result  of  paralysis  of  the  buccinator.  The  nostril  on  the  paralyzed 
side  is  more  closed  than  on  the  sound  side ;  but  "in  the  great  majority  of  cases 
of  cerebral  hemiplegia  of  the  face,  the  orbicularis  palpebraris  is  not  materially 
aflected ;  the  act  of  winking  and  of  voluntary  closure  of  the  eyes  continues  on 
the  paralyzed  as  on  the  sound  side,  with  the  small  exception  that  the  voluntary 
closure  is  usually  weaker  on  the  palsied  side. 

"  These  phenomena  fumL»h  the  best  dia^ostic  marks  between  centric  and 
peripheral  {mralysis  of  the  face ;  the  hanging  cheek,  with  wide  open,  staring, 
unwinking  eye,  denotes  lesion  of  the  portio  dura ;  the  flaccid  face,  with  the 
natural  position  ami  motion  of  the  eyelids,  is  the  sign  of  cerebral  lesion,  and 
indicates  a  more  serious  disease"  (Recamier,  Todd,  Sanders). 

There  is  difficulty  in  the  articulation  of  labial  consonants  and  vowels. 
The  tongue  protrudes  in  the  normal  direction,  and  if  its  point  seems  to 
diverge  from  the  mcilian  line  to  the  paralvzcd  side,  it  only  seems  to  do  so  in 
consequence  of  the  commissure  of  the  lip  being  drawn  in  the  opposite  direc- 
tion— namely,  away  from  the  paralyz(jd  side.  But  sometimes  the  tongue, 
too,  is  paralyze<l  and  really  deviates,  and  then  it  is  drawn  to  the  sound  side, 
when  tne  branches  of  the  portio  dura,  going  to  the  stylo-glossus  and  the  genio- 
glossus,  are  implicated. 

Opinions  differ  greatly  as  to  the  implication  of  the  tongue,  the  uvula,  and 
the  soft  palate  in  ca'ws  of  cerebral  facial  hemiplegia.  Trousseau,  Todd, 
HasHC,  Longet,  Romberg,  Bidder,  and  Sanders,  all  refer  to  such  ca'^es.  Dr. 
Sanders  shows  that  the  position  of  the  uvula  varies  frequently,  both  in  the 
natural  and  hemiplegic  palate.     The  only  reliable  sign  that  the  palate  is 
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involved  in  the  lesion  of  the  portio  dura  is  the  existence  of  a  vertical  re- 
laxation, or  lowering  of  the  (paralyzed)  corresponding  half  of  the  velum 
palati,  with  diminished  height  and  curvature  of  the  posterior  palatine  arch 
on  the  paralyzed  side  (Sanders).  Such  cases  indicate  lesion  before  the 
geniculate  ganglion  in  the  Fallopian  duct,  and  implicating  the  petrosal 
nerves. 

In  both  forms  of  facial  paralysis  the  action  of  spitting  is  difficult,  so  also 
is  whistling,  as  the  patient  cannot  close  the  mouth  nor  innate  the  cheek.  A 
coachman  was  very  thank^l  to  Sir  Charles  Bell  for  the  successful  extirpa- 
tion of  a  tumor  near  his  ear ;  but  complained  that  ever  since  the  operation 
he  could  not  whistle  to  his  horses.  No  doubt  the  portio  dura  was  cut  in  the 
operation.  Mastication  is  badly  done,  but  only  so  far  as  the  buccinator  is 
concerned,  because  the  food  accumulates  between  the  paralyzed  cheek  and 
the  teeth.  The  hand  is  often  seen  to  be  held  almost  instinctively  against  the 
cheek  to  give  it  support,  and  to  press  the  food  to  between  the  teeth  for  proper 
mastication,  which  ia  efficiently  performed  by  the  muscles  of  mastication 
(temporals,  masseters,  pter}'goids). 

In  some  cases  of  facial  paralysis  it  has  been  noticed  that  hearing  on  the 
affected  side  becomes  much  more  acute;  and  the  taste  is  sometimes  per- 
verted, both  indicating  lesion  high  up  within  the  bony  canal  traversed  by 
the  portio  dura  (Trousseau,  Kombero,  Brown^equard,  Landouzy, 
Bazire). 

A  peculiar  and  characteristic  result  of  facial  paralysis  is  the  contracture 
and  tonic  spasms,  or  convulsions,  of  the  muscles  of  the  face,  which  have  been 
paralyzed — the  "spasmodic  tic"  of  Marshall  Hall. 

Simple  contraction  of  the  muscles  is  very  common  after  Bell's  paralysis, 
when  it  has  lasted  a  long  time  and  been  extreme.  It  comes  on  after  the 
affection  appears  to  be  cured,  and  after  the  symmetry  of  the  face  has  been 
apparently  restored.  At  first,  and  most  usually,  the  contraction  is  partial, 
and  is  mixed  up  with  some  degree  of  paralysis,  tiie  contraction  of  the  muscles 
not  being  effected  at  will.  This  contraction  is  common  to  all  muscles  which 
have  been  paralyzed  and  out  of  use  for  some  time.  The  spasms  are  some- 
times painful,  and  the  contracted  muscular  masses  are  painful  on  pressure. 
Sometimes  one  muscle  and  sometimes  another  is  thus  affected.  Sometimes  it 
Ls  the  orbicular  muscle  of  the  eyelid,  when  the  eye,  instead  of  being  more 
open,  as  it  was  when  paralyzed,  now  looks  smaller  and  is  more  closed.  Such 
contraction  is  a  most  frequent  termination  of  paralysis  due  to  rheumatism. 
A  rapid  return  of  tonicity  in  a  paralyzed  muscle,  the  electro-muscular  con- 
tractility of  which  had  been  completely  abolished,  is  always  a  sign  of  ap- 
proaching contraction  (Duchenne). 

Diagnosis  of  facial  paralysis,  differentially,  is  based  on  a  knowledge  of 
the  circumstances  under  which  the  paralysis  set  in,  the  progress  of  its  de- 
velopment, and  the  attending  phenomena,  bearing  in  mind  the  anatomical 
and  physiological  history  of  the  portio  dura  already  given.  Sometimes  the 
paralysi.s  affects  both  sides;  and  one  important  test  Ls  given  by  Marshall 
Hall,  by  which  it  may  be  known  whether  the  cause  of  double  facial  paralysis 
is  seated  in  the  brain  or  in  the  course  of  the  nerves.  If  the  lesion  is  central 
(cerebral)  the  conducting  power  of  the  nerve  trunks  Ls  retained  for  an  in- 
definite |)eriod,  so  that  by  galvanizing  the  trunk  and  the  principal  branches 
of  the  facial  nerves,  all  the  paralyzed  muscles  supplied  by  the  ner\'es  are 
tlirown  into  contraction,  as  if  the  muscles  themselves  were  being  galvanized ; 
whilst,  when  the  paralyzing  lesion  is  in  the  course  of  the  nervejtf  the  nerves 
very  easily  lose  their  conducting  power.  If  reflex  movements  be  seen  in  the 
paralyzed  muscles,  the  cause  of  the  paralysis  is  assure<lly  a  lesion  of  the 
nerve-centres. 

Prognosis. — BelTs  form  of  peripheral  facial  paralysis  generallv  gets  well 
in  time ;  and  all  the  more  rapidly  that  it  sets  in  suddenly,  and  tlie  patient 
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young.  From  four  to  ten  months  is  the  ordinary  duration  of  the  affection  ; 
but  there  are  instances  in  which  the  paralysis  yields  in  twenty-four,  fifteen,  or 
even  twelve  hours,  but  such  cases  are  exceptional  (Trousseau).  The  prog- 
noigis  in  central  facixil  hemiplegia  is  less  hopeful ;  so  also  in  double  facial  nevii- 
plegia;  because  the  cause  indicates — from  the  symmetrical  nature  of  the 
exciting  lesion  (generally  periostitic) — some  constitutional  source  as  the 
origin  of  the  mischief,  e.  g.,  scrofulosis  or  syphilis. 

Treatment. — Paralysis  due  to  lesions  which  are  destructive  of  the  nerve 
are  beyond  medical  aid.  In  cases  suitable  for  treatment  the  agents  used 
with  moet  benefit  are — Bloodletting  by  leeches  behind  the  ear  of  the  affected 
side,  or  over  the  mastoid  region.  They  ought  to  be  applied  repeatedly,  esi)e- 
cially  if  any  pain  exists  on  pressure  in  that  region.  Blisters,  with  dressings 
to  keep  them  open,  medicated  by  veratria  or  strychnia  (-^-^  to  ^  of  a  grain  of 
mdphate  of  Mrychnia  or  of  veratria),  mixed  with  five  or  six  times  their  weight 
of  pounded  sugar.  Electrization  in  the  form  of  faradization  by  a  Stohere's 
two-celled  volta-electric  machine ;  or  in  the  form  of  an  vderrupted  galvanic 
current,  from  a  continuous  current  battery  (as  from  a  Muirhead's  battery  of 
fifteen  cells),  the  number  of  cells  being  very  gradually  increased. 

In  using  faradization  each  facial  muscle  should  be  separately  galvanized, 
instead  of  attempting  to  pass  the  current  through  the  facial  nerve.  The 
muscles  are  thus  more  powerfully  influenced,  and  they  are  more  apt  to  regain 
voluntary  contractility  at  different  periods,  some  muscles  before  others.  •  At 
first  the  apparatus  should  be  one  capable  of  producing  currents  with  very 
rapid  intermissions ;  but  when  any  muscles  begin  to  contract,  the  intermissions 
should  be  few,  and  the  sittings  at  long  intervals,  otherwise  contraction  of  the 
muscles  is  apt  to  increase  and  become  incurable. 

The  interrupted  galvanic  current,  from  a  continuous  current  battery,  in- 
duces contractions  when  the  circuit  is  closed  and  when  it  is  opened,  and  more 
powerfully  at  the  moment  of  closure.  It  is  said  to  restore  to  palsied  muscles 
the  power  of  contracting  under  the  influence  of  faradization.  When  im- 
provement follows  the  use  of  the  interrupted  galvanic  current  from  a  contin- 
uous battery,  the  number  of  the  cells  should  be  gradually  increased  as  the 
muscles  get  less  susceptible  to  their  influence.  One  of  the  electrodes  should 
be  gently  moved  along  the  surface  of  the  muscle,  just  as  the  brush  is  used 
in  faradization. 

When  contracture  of  muscles  supervenes,  they  ought  to  be  stretched  or 
pulled  out  mechanically.  To  remedv  contraction  of  the  buccinator,  Du- 
chenne  recommends  the  use  of  a  small  billiard  ball  worn  for  a  long  time  inside 
the  cheek,  to  be  replaced  after  a  time  by  a  larger  one.  The  late  Dr.  Bazire 
gave  favorable  testimony  to  the  value  of  this  mechanical  aid. 

The  daily  action  of  the  bowels  ought  to  be  carefully  regulated,  especially 
by  such  medicines  as  keep  the  colon  in  functional  activity.  Bichloride  of 
mercury  (corrotsive  sublimate)  in  small  doses,  continued  till  the  gums  are 
elightiy  tender,  is  sometimes  of  service. 

in  cases  where  rheumatism  prevails  or  periostitic  affections,  small  doses  of 
iodide  of  j}otasiiium,  |)ersovered  m  for  a  lengthened  period,  are  of  service,  with 
the  frequent  use  of  phosphate  of  soda  as  a  daily  morning  aperient. 


(6.)   scrivener's  PAL8Y. 

Latin  Eq.,  Parnly^i^  nofa riorum :  Frknch  Eq.,  Crampe  dM  (crivninn ;  German  Eq., 

Schrrihrkrampf ;  ITALIAN  Eq,,  Crampodrgli  scrivani. 

Definition. — Morfn'd  excitement  of  the  motor  fibres  of  the  nervea  of  the  musclei*  of 
the  fingers  and  th  umh  holding  the  pen,  randting  in  cramps,  so  as  completely  to  prevent 
writing,  and  thus  the  condition  becomes  equivalent  to  a  local  palsy  or  paralysis. 
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Pathology. — ^A  want  of  co-ordination  of  the  muscular  movements  engaged 
in  writing  seems  to  be  the  first  pathological  element  in  the  disease.  In  this 
respect  the  disease  approaches  in  form  to  locomotor  ataxy,  where  there  is 
partial  loss  of  controUmg  power.  The  constant  practice  of  the  same  move- 
ments sets  up  some  irritation  producing  pain ;  and  also  every  attempt  to  write 
calls  forth  uncontrollable  movements  in  the  thumb,  the  index  finger,  and 
middle  finger,  so  that  the  pen  starts  up  and  down  on  the  paper.  The  hand- 
writing ceases  to  be  legible — a  mere  scrawl  results,  or  grotesque  intemipted 
scribbling. 

The  more  the  patient  persists  in  the  attempt  to  write,  the  more  does  the 
difiSculty  of  steadying  the  hand  and  using  the  pen  increase.  The  visible  and 
sensible  contractions  of  the  muscles  of  the  thumb  and  fingers  are  soon  fol- 
lowed by  similar  contractions  of  the  forearm,  even  extending  in  some  cases 
to  the  upper  arm.  Apprehensive  attention  to  the  subject  and  dread  of  the 
occurrence  of  spasm  are  generally  sufficient  to  ii^ure  a  paroxysm  after  the 
disease  is  well  established.  The  hand  and  arm  seem  capable  of  every  other 
combined  movement  except  that  of  writing ;  and  when  all  attempts  at  writ- 
ing cease,  then  the  spasms  also  subside  and  entirely  disappear.  On  the  other 
hand,  the  more  the  patient  attempts  to  continue  writing,  so  much  the  more 
violent  does  the  spasm  become.  The  disease  is  not  entirely  limited  to  the 
operation  of  writing.  Shoemakers,  milk-maids,  or  milkers  of  cows,  goats,  and 
ewes,  nailsmiths,  musicians,  compositors,  saddlers,  seamstresses,  and  men  who 
handle  small  hard  articles  with  considerable  muscular  grasp,  are  subject  to 
similar  cramps.  Hence  the  disease  is  known  under  a  variety  of  names — as 
cobblers^  iipcumiy  milkers*  spa9tn,  nailers^  apaam,  wriiers*  cramp. 

One  theory  regarding  the  production  of  the  cramps  implies  that  they  are 
reflex  through  the  excitement  of  the  muscular  nerves  or  muscular  sense.  Hence, 
holding  the  hand  even  in  the  attitude  of  writing,  although  it  does  not  grasp  a 
pen  nor  touch  the  paper,  will  induce  the  spasms. 

On  the  other  hand,  it  is  believed  that  the  irritation  is  similar  to  what  takes 
place  in  the  convulsive  movements  of  chorea  and  stammering. 

Causes. — The  affection  is  much  more  frequent  among  men  than  women, 
and  between  the  ages  of  thirty  and  fifty  years.  It  chiefly  occurs  among  pro- 
fessional penmen,  clerks,  teachers,  and  those  who  habitually  write  monoton- 
ously according  to  prescribed  and  constantly  repeated  forms — as  in  mercantile 
books  and  the  like  details  of  form  in  business.  It  rarely  is  seen  among  short- 
hand writers,  whose  brain  is  so  constantly  occupied  with  the  subject  in  hand 
that  attention  to  the  mechanical  process  of  writing  seems  in  abeyance.  Nor 
is  it  seen  among  judges,  or  lawyers,  or  professional  men,  who  also  write  much, 
but  with  little  attention  to  the  mere  mechanism  of  writing — so  much  so,  that 
the  writing  of  many  such  men  is  hardly  readable,  or  at  least  may  be  legible 
onlv  to  a  lew  when  accustomed  to  read  the  writing.  An  eminent  judge  is 
said  to  have  had  three  different  hands  of  writing — one  he  could  read  himself, 
and  no  one  else  could  read ;  another  that  his  secretary  or  clerk  could  read, 
and  which  he  could  not  himself  read  again,  nor  any  one  else;  and  a  third  that 
neither  himself,  nor  his  clerk,  nor  any  one  else  could  decipher.  These  results 
were  not  due  to  writers'  cramp  or  spasm  of  any  kind.  The  hard  pen,  the 
formal  writing,  and  the  mere  mechanism  of  the  art,  seem  to  be  the  conditions 
tending  to  induce  the  characteristic  spasms. 

Symptoms. — The  indications  of  the  disease  commencing  are  quite  painless, 
beyond  a  feeling  of  tension  oi*  stiffness  in  the  muscles  of  the  arm  and  fore- 
arm or  fingers  only  of  the  hand.  There  may  be  a  feeling  of  fatigue  of  the 
hand,  and  a  tendency  to  grasp  the  pen  more  firmly,  e8j)ecially  towards  the  end 
of  the  day's  work,  which  is  generally  relieved  by  a  night's  rest.  It  is  not 
till  the  disease  is  fullv  expressed  that  convulsions  or  spasms  occur.  Move- 
ments become  unsteady  by  the  thumb  being  drawn  towards  the  palm,  while 
the  index  and  middle  finger  become  contracted  with  more  or  less  rigidity. 
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Treatment. — In  one  case  by  Stromeyer,  division  of  the  muscle  in  which 
the  cramp  seemed  first  to  commence  had  a  good  effect.  In  fourteen  days 
after  subcutaneous  section  of  the  long  flexor  of  the  thumb,  the  patient  was 
again  able  to  write.  Dicffeubach  often  repeated  a  similar  operation,  but 
without  success.  Mr.  Solly,  in  his  lately  published  surgical  experiences, 
describes  several  cases  of  this  peculiar  affection,  in  which  tonic  treatment, 
with  rest  from  writing,  was  attended  with  good  results.  Niemeyer  has  been 
successful  with  the  galvanic  current.  He  applied  the  current  to  the  muscles 
of  the  thumb  and  index  finger.  Exercise  of  the  affected  muscles  materially 
tends  to  increase  the  disease.  Complete  rest  from  the  usual  mechanical  use 
of  the  hand  must  be  insisted  on.  Nourishing  food,  with  a  milk  diet  in  abun- 
dance, or  cod-liver  oil  are  essential. 

Aji  to  medicines,  when  the  disease  has  not  gone  beyond  the  sensation  of 
heat  and  cramp  in  the  ball  of  the  thumb,  I  have  seen  good  results  from  the 
«yriip  of  the  phosphates  of  iron,  qainhiey  and  strychnia;  and  generally  those 
remedies  noticed  under  trie  subject  of  anaemia  may  be  prescribed.  Mechan- 
ical appliances,  such  as  contrivances  which  fill  up,  as  by  a  ball,  the  palm  of 
the  hand  on  which  the  fingers  rest  in  writing,  have  been  of  service ;  and  there 
are  also  appliances  by  w^hich  writing  may  be  accomplished  without  the  aid  of 
the  fingers,  and  which  therefore  may  be  of  service  in  securing  rest. 

(f.)  GLOflSO-LARYNGEAL  PARALYSIS — Syn.,  GL0S80-PHARYNGEAL  PARALYSIS.* 

Definitioil. — Dimimdian  and  subsequent  loss  of  the  motor  power  of  the  tongue, 
$oft  palate,  and  lips,  associated  with  structural  changes  in  the  roots  of  the  motor 
nerves  which  supply  the  affected  musdes.  The  disease  progresses  alum/s  rapidly 
to  a  fatal  termination. 

Pathology. — Concurrent  jmralysis  of  the  lips,  tongue,  velum,  palate,  and 
vocal  cords,  together  with  the  associated  muscular  movements  of  deglutition, 
have  recently  been  recognized,  as  more  or  less  capable  of  explanation  by  the 
cla«e  anatomical  connection  between  the  muscles  supplied  by  the  vagus,  the 
spinal  accessory,  and  the  lingual  nerves.  The  lower  rootlets  of  the  spinal  acces- 
sory nerve  (forming  the  external  branch)  arise,  in  common  with  the  anterior 
roots  of  the  spinal  nerves  in  the  cervical  and  brachial  region,  from  the 
anterior  gray  substance  of  the  spinal  cord;  while  the  upper  rootlets  (forming 
the  internal  branch)  have  a  totally  different  and  a  double  origin — one  from  a 
special  nucleus  continuous  with  that  of  the  pneumogastric  behind  the  central 
canal,  and  the  other  from  the  proper  nucleus  of  the  hypoglossal,  in  front  of 
the  canal.  Some  of  the  fibres  of  the  hypoglossal  seem  to  take  their  origin 
from  the  spinal  accessory  nucleim  (I^ockiiart  Clarke,  Beale*s  Archiv,  No.  8). 

The  anatomical  lesion  involves  the  centres  of  the  pneumogastric,  hyoglossal 
and  lingual  nerves ;  and  in  the  paralysis  under  consideration  there  is  atrophy 
of  the  motor  roots  of  these  nerves,  sometimes  extending  to  the  anterior  roots  of 
sereral  of  the  upper  sjmud  nerves,  attended  with  more  or  less  paralysis  of  limbs 
and  incipient  musctdar  atrophy, 

Gloswo-pharyniroal  paralysis  and  progressive  muscular  atrophy  are  found 
to  be  attcnde<l  with  the  same  nerve-lesions — namely,  atrophy  of  motor  roots 
of  ner\'es,  cranial  as  well  as  spinal;  and  in  all  patients  suflering  at  first  from 
gloss4>-i)har}iigeal  paralysis  there  is  a  tendency  for  the  jmralysis  to  become 
general  (Troithheau).  Gradual  disappearance  of  the  nerve-elements,  and 
proliferation  of  connective-tissue  from  the  neurilemma,  with  intense  fatty 
atrophy,  arc  the  characteristic  anatomical  lesions  at  the  roots  of  the  affected 
ner\'e8. 

In  some  cases  diffuse  sclerosis  of  the  medulla  oblongata  has  l)een  found  (Nie- 
MEYER).     Acconling  to  Wachsmuth  the  atn)phy  of  the  nervci*  is  seiH)ndary 


*  (Not  recognized  by  the  College  of  Physicians.) 
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to  "a  cerebral  affection  of  the  medulla  oblongata  having  its  seat  in  the  olivary 
bodies,  and  in  the  gray  matter  lying  far  back  between  the  diverging  lateral 
and  posterior  columns  forming  the  floor  of  the  fourth  ventricle." 

The  disease,  by  French  writers,  is  regarded  as  closely  related  to  progressive 
muscular  atrophy,  with  progressive  palsy  of  cerebral  nerves. 

S3rinptom8. — The  earliest  and  most  noticeable  are  those  which  are  due  to 
palsy  of  the  muscles  of  the  tongue,  the  soft  palate,  and  the  lips,  those  of  the 
larynx  and  pharynx  becoming  implicated  at  a  later  period.  The  patient  can- 
not blow,  wnistle,  nor  spit,  nor  pucker  up  his  mouth,  and  saliva  runs  firom 
the  mouth  involuntarily.  The  origin,  progress,  and  termination  of  the  dis- 
ease are  so  characteristic  that,  according  to  Trousseau,  there  is  no  other  iden- 
tical affection  in  the  whole  range  of  nosology.  Embarrassment  of  speech  first 
attracts  attention.  The  tongue  seems  less  supple,  and  the  utterance  becotoes 
more  and  more  thick.  The  food  is  apt  to  lodge  between  the  teeth  and  the 
cheek,  the  cause  of  this  being  different  from  that  which  obtains  in  BelFs  paral- 
ysis. In  such  facial  paralysis  it  is  due  to  paralysis  of  the  buccinator  muscle ;  here 
it  is  due  to  the  circumstance  that  the  tongue  being  more  or  less  paralytic,  awk- 
ward, and  incapable  at  the  tip,  the  patient  is  obliged  to  use  his  fingers  to  remove 
the  food  from  between  the  teeth  and  the  cheek,  and  so  replace  it  on  the  tongue. 
Pronunciation  of  certain  words  is  made  through  the  noae.  The  vowels  o  and 
u  cannot  be  properly  sounded,  on  account  of  the  deficient  contractility  of 
the  orbicularis  oris  muscle.  Saliva  is  apt  to  dribble  from  the  lips  and  comers 
of  the  mouth.  The  paralysis  continumg  to  progress,  the  tongue  at  last  lies 
motionless  in  the  hollow  of  the  mouth,  behind  the  lower  teeth.  Its  apex  and 
base  are  equally  motionless,  and  not  a  word  can  be  articulated.  The  shape 
of  the  tongue  is  also  altered.  It  has  sunk  down  in  the  centre,  presenting  a 
hollow  in  the  middle  line,  with  its  edges  raised.  The  soft  palate  also  droops, 
and  the  tip  of  the  uvula  rests  upon  the  tongue,  and  is  generally  callous  or 
insensible  to  irritants.  The  first  stage  of  deglutition  thus  becomes  impossible. 
The  morsels  are  swallowed  by  holding  the  head  backwards,  and  facilitating 
their  gliding  down  by  fluids.  Sometimes  only  a  small  quantity  of  the  food 
gets  into  the  oesophagus,  the  remainder  being  propelled  upwards  through  the 
mouth  and  nostrils,  and  sometimes  small  portions  of  food  will  find  their  way 
into  the  larynx,  causing  great  distress.  The  appetite  remaining  good,  but 
swallowing  being  thus  impossible,  constant  hunger  aggravates  the  distress 
(Trousseau). 

The  expression  of  the  countenance  is  blank  and  strange.  Excessive  weak- 
ness of  the  respiratory  movements  is  soon  superadded  to  these  already  serious 
symptoms.  The  walls  of  the  chest  and  the  diaphragm  scarcely  move.  If  the 
patient  be  asked  to  blow  out  a  candle  he  cannot  do  it.  The  flame  will  be 
scarcely  agitated  by  his  utmost  efforts  to  blow  upon  it.  Coughing  is  e<jually 
inefficient ;  so  that  if  catarrh  should  supervene,  there  is  great  difficulty  m  ex- 
pelling the  increased  secretion  of  mucus.  Asphyxia  is  thus  apt  to  prove  fatal. 
The  heart's  action  becomes  abnormally  rapid,  but  fever  does  not  exist.  The 
body  temperature  tends  to  sink  below  the  noi-mal,  and  betokens,  with  the 
other  phenomena,  the  imperfeot  oxygenation  of  the  blood.  Greneral  debility 
now  makes  rapid  progress,  and  the  patient  rather  inclines  to  remain  in  bed, 
sitting  up  with  his  head  supported  on  pillows,  inclined  to  one  side  sufficiently 
to  allow  of  the  saliva  flowing  away  which  he  is  now  unable  to  swallow.  Sleep 
is  disturbed  -by  paroxysms  of  suflx)cation,  and  death  is  apt  to  ensue  suddenly 
by  cessation  of  the  heart's  action,  unaccompanied  by  pain  or  noise  (Trous- 
seau.    See  also  Wilks  in  Medical  Times,  1868,  p.  281). 

Diagnosis. — From  the  general  paralysis  of  the  insane,  it  is  distinguished 
by  the  intellect  of  the  patient  remaining  perfectly  clear ;  and  the  gravity  of 
the  complaint  impresses  itself  on  the  mind.  The  convulsive  movements  of  the 
lips  are  also  absent  in  general  paralysis.  In  cases  of  hemiplegia,  the  palsy  is 
unilateral.     In  double  facial  paralysis — a  rare  affection — the  movements  of 
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the  tongue  are  free,  and  deglutition  remains  efficient,  all  the  muscles  of  the 
face  are  paralyzed,  so  that  expression  is  as  blank  and  fixed  as  marble,  the  pa- 
tient laughs  or  cries  as  if  from  behind  a  mask  (Duchenne)  ;  but  in  glossth 
larmigeai  jmralyaU  the  lower  part  of  the  face  alone  remains  motionless. 

Frognosis  is  unfavorable.  The  disease  has  always  proved  fatal.  Its  prog- 
ress is  generally  rapid  and  continuous,  although  sometimes  tedious.  From 
three  to  six  months  it  may  not  seem  to  make  so  rapid  a  progress  as  it  does 
later;  but  as  soon  as  deglutition  becomes  imperfect,  aeath  is  rapid. 

Treatment. — Faradization  is  of  doubtful  efficacy  at  the  commencement,  but 
gives  relief  at  later  periods,  by  temporarily  restoring  fimction  to  the  affected 
muscles,  to  the  lessening  of  the  trouble  of  deglutition,  and  by  exciting  the 
respiratory  acts. 

One  other  form  of  local  paralysis  can  only  be  mentioned  here,  as  space  can- 
not be  given  at  present  for  its  consideration, — namely,  (rf)  paralysis  of  the  ser- 
rattis  muscle,  which  seems  to  be  a  peripheral  nervous  affection.  The  muscle 
is  supplied  by  the  long  thoracic  nerve,  and  the  exciting  cause  of  the  palsy  is 
obscure;  but  the  nerve  is  very  liable  to  injury  in  its  lengthened  course.  The 
lower  angle  of  the  scapula  becomes  dislocated,  and  stands  up  like  a  wing,  and 
the  arm  cannot  be  lifted  above  a  horizontal  line. 

Another  form  may  be  mentioned  as  (c)  paralysis  by  pressure  on  a  nerve,  as 
when  one  falls  to  sleep  with  the  arm  hanging  over  the  back  of  a  chair.  When 
the  limb  recovers,  it  is  preceded  by  the  sensation  of  "pins  and  needles,"  due, 
I  believe,  to  the  return  of  vascularity  to  the  sheath  of  the  nerve. 


Section  VII. — Functional  Diseases  of  the  Nervous  System. 

TETANUS. 

Latim  Kq.,  Tefamis;  Frkxch  Eq  ,  Titanm ;  German  Eq.,  Tetanus, — Syn.,  Starr^ 

krampf ;  Italian  Eq.,  Tetano, 

Definition. — Involuntary,  jjersistent,  intense,  and  painful  contractions,  cramps, 
or  spasms  of  more  or  less  extensive  groups  of  voluntary  muscles;  so  that  tlie 
whole  of  the  body  may  seem  to  be  affected,  the  spasm  yielding  and  becoming  inter- 
mittent  in  some  groups  of  muscles,  while  at  the  same  time  it  exists  in  others,  or  the 
continuous  tonie  spasms  are  characterized  by  paroxysmal  aggravaiion  of  extreme 
intensity. 

Pathology. — This  is  one  of  the  most  formidable  diseases  of  the  nervous  sys- 
tem. The  body  has  often  been  most  minutely  examined,  afler  the  patient  has 
died  from  idiopathic  tetanus,  without  any  lesion  being  discovered.  When 
death  has  followed  from  traumatic  tetanus,  nothing  has  been  found,  in  many 
instances,  except,  perhaps,  the  primary  wound.  In  a  few  ca.*»es  the  membranes 
of  the  brain  have  l)een  found  congested  ;  but  not  in  a  greater  degree  than 
might  have  been  predicated  from  the  violent  and  long-continued  muscular 
action  incident  to  the  disease.  In  a  fewer  number  of  instances  small  ]>atchos 
of  cartilages  or  of  bony  nmtter  have  been  found  on  the  spinal  arachnoid  mem- 
brane ;  but  as  these  are  often  absent,  they  are  not  essential  conditions  of  the 
disease.  It  seems  proved,  therefore,  that  tetanus  commences  as  a  disease  of 
function  ;  and,  as  Magendie  has  shown,  if  the  spinal  cord  of  a  living  animal 
be  divideil  into  as  many  segments  as  there  are  vertebrae — that  the  animal,  if 
poisoned  with  strychnine,  still  becomes  tetanic,  although  all  direct  connection 
of  the  muscles  with  the  brain  is  destroyed — it  seems  probable  that  the 
cord,  as  high  as  the  fifth  pair,  and  not  the  brain,  must  be  the  great  si'at  of 
this  affection. 

The  morbid  irritation  of  the  motor  nerves  proceeds  from  the  spinal  nmr- 
mw  ;  yet  real  tetanic*  spa*«ms  are  seldom  seen  in  cases  of  grave  organic  dis- 
eaw  c»f  the  spinal  corcl,  and  as  a  rule,  lesions  which  give  rise  to  great  ex- 
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citement  or  exaltation  of  function  are  not  susceptible  of  anatomical  demon- 
stration. 

When  the  disease  commences,  spasms  are  induced  by  trifling  but  very  ap- 
preciable irritants,  which,  acting  on  the  peripheral  nerves,  induce  the  spasms 
in  a  reflex  manner.  After  several  repetitions  by  such  reflex  irritation,  the 
spinal  marrow  seems  eventually  to  assume  a  condition  of  permanent  excite- 
ment. Some  organic  change  is  established  in  the  nerve-centre,  which  no 
longer  needs  the  primary  irritation  in  the  circumference  or  periphery  to  main- 
tain it.  So  long  as  the  phenomena  are  peripheral  and  reflex,  the  removal  of 
the  offending  part  may  arrest  the  disease ;  but  when  it  has  become  central,  it 
is  probably  always  fatal.  There  are  thus  two  forms  of  tetanus  which  de- 
mand recognition  as  early  as  possible. 

My  own  observations  on  the  specific  gravity  of  portions  of  the  cord  in  teta- 
nus lead  me  to  the  belief  that  tne  bloodvessels,  and  thus  vascularity,  rather 
than  nerve  tissue  lesion,  have  much  to  do  with  the  phenomena.  In  numerous 
cases  I  examined  in  the  Glasgow  Hospital  (see  pp.  62,  63,  ante\  where  I 
chopped  up  the  cord  into  pieces,  those  pieces  connected  with  the  nerves  going 
to  and  proceeding  from  the  injured  part,  showed  a  marked  increase  in  specific 
weight  compared  with  other  portions  of  the  cord.  (See  articles  on  "  Tetanus," 
bv  Dr.  Lawrie,  in  Glasgow  MedicalJourtuU,  No.  3,  Jan.,  1854.)  Dr.  Lockhart 
Cflarke  has  since  shoSvn  that  even  fluid  dbintegration  of  the  gray  matter  of 
the  cord  takes  place  in  cases  of  tetanus. 

This  disease  was  well  known  to  the  ancients,  and  is  described  by  Aretaeus 
with  all  his  usual  terseness  and  precision.  It  is  the  frightful  accompaniment 
of  wars  and  battles,  but  occurs  from  accidents,  or  spontaneously  in  many  in- 
stances in  civil  life. 

Cause. — Sometimes  idiopathic  in  its  origin  (but  more  often  traumatic),  it  is 
classed  as  of  functional  origin ;  and  its  treatment  is  assigned  to  the  physician 
or  the  surgeon  according  to  the  latent  or  a])parent  source  of  the  disease ;  but, 
as  Le  Gros  Clark  justly  observes,  such  distinctions  are  purely  conventional, 
since  it  matters  not  "  whether  an  external  wound  be  the  cause  of  the  disease, 
so  far  as  the  nature  of  the  disease  is  concerned."  Some  antecedent  disturbing 
cause  exists,  usually,  if  not  invariably  peripheral  in  its  nature,  and  aflTecting 
some  distant  part  of  the  nervous  system.  Idiopathic^  therefore,  is  not  to  be 
understood  as  synonymous  with  ** causeless"  or  ** spontaneotis,**  It  merely 
means  that  the  cause  is  unseen,  or  has  not  been  identified  or  demonstrated, 
and  is  therefore  probably  unknown,  or  a  mere  matter  of  conjecture. 

The  morbid  state  of  the  spinal  marrow,  to  which  tetanus  is  due,  is  capable 
of  being  induced  by  a  variety  of  noxious  agents ;  but  it  is  most  frequently 
met  with  in  armies  on  actual  service,  as  the  result  of  wounds,  especially  of 
lacerated,  punctured,  or  gunshot  wounds,  or  wounds  made  by  large  projectiles, 
as  cannon-balls,  bombs,  or  of  the  amputations  rendered  necessary  by  those 
wounds,  or  from  wounds  in  which  foreign  bodies  remain  lodged  in  the  part. 
Injuries  of  this  kind  are  more  dangerous  upon  the  extremities  than  upon  other 
parts  of  the  body. 

The  conditions  most  favorable  to  the  induction  of  tetanus  are  sudden  changes 
of  temperature,  especially  hot  days  followed  by  cold  nights — so  that  the  wounds 
are  the  predisposing,  and  exposure  to  cold,  damp,  and  chill,  the  exciting  causes. 
When  tetanus  arises  from  the  first  of  these  causes,  without  any  other  being 
evident,  the  tetanus  is  said  to  be  traumatic;  when  it  arises  from  cold,  damp, 
and  chills,  it  is  said  to  be  idiopaihic.  The  latter,  however,  is  believed  to  be 
extremely  rare  in  this  country.  The  disease  is  liable  to  follow  any  kind  of 
injury,  from  the  most  trifling  cut  or  scratch  to  a  compound  fracture  or  most 
severe  operation.  Negroes  seem  more  liable  to  the  disease  than  Europeans. 
It  follows  also  strains,  contusions,  and  lacerations,  and  it  is  principally  from 
these  latter  causes  that  it  is  met  with  in  civil  life. 

Most  authors  consider  it  to  be  most  common  in  hot  variable  climates  as 
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that  of  Egypt.  After  the  battle  of  the  Pyramids,  sajrs  Baron  Larrey,  upwards 
of  500  of  the  wounded  were  attacked  with  tetanus.  The  same  authority  adds, 
that  the  tetanus  of  Egypt  was  much  more  intense  than  that  he  had  observed 
in  Grermany.  He  states,  also,  that  this  disease  is  much  more  common  in  all 
countries  at  those  times  of  the  year  when  the  temperature  passes  rapidly  from 
one  extreme  to  the  other,  or  in  the  sprine,  than  in  seasons  when  the  temi)era- 
ture  is  more  equal.  Thus,  after  the  battle  of  Eylau,  fought  during  the  aepth 
of  winter,  not  one  of  the  guard,  and  very  few  of  the  line,  were  seized  with  this 
affection. 

Besides  wounds,  strains,  and  contusions,  some  morbid  poisons  appear  to 
produce  this  affection.  Two  men  descended  into  a  soap-boiler's  vat  to  clean 
It  out ;  on  reaching  the  bottom,  they  both  fell  down  in  convulsions.  They 
were  quickly  rescued,  when  it  was  discovered  that  mlphnretied  hydrogen  had 
been  generated  and  remained  at  the  bottom  of  the  vat.  Both  of  these  persons 
were  seized  with  tetanus,  of  which  they  died.  Strychnia,  braciay  or  their  salts, 
or  v^etable  matter  containing  either  or  both  those  alkaloids — as  nux  vomica, 
St.  Ignatius' s  beans,  or  the  juice  of  the  upas  tree — are  also  well-known  poisons, 
capable  of  producing  this  affection  ;  and  the  poison  of  cholera,  in  severe  cases, 
has  alsi)  had  the  same  result.  These  poisons,  administered  by  the  stomach  or 
inoculated  into  the  system,  induce  all  the  symptoms  of  intense  tetanus,  and 
which  has  therefore  been  termed  artificial  tetanus,  or  tetatitis  toxi^ms.  There  is 
no  test  by  which  the  artificial  cscn  be  distinguished  from  the  recU  tetanus,  by 
which  the  results  of  poisoning  and  of  disease  can  be  distinguished,  except  that 
the  disease  never  proves  so  quickly  fatal  as  the  rapid  cases  of  poisoning  with 
Mrychnia  (Christison).  (Sec  also  "  Report  of  Palmer's  Trial.")  The  invasion 
of  tetanus  can  scarcely  be  mistaken  ;  but  the  general  premonitory  symptoms 
may  be  so  undefined  as  to  appear  unimportant,  and  so  escape  notice ;  not  so, 
however,  the  uneasiness  about  the  neck,  the  sense  of  constriction  about  the 
throat,  and  the  stiffness  of  the  jaws. 

A  wound  is  generally  the  remote  cause  of  true  tetanus,  and  its  nature  and 
site  appear  to  predis{X)se  to  the  disease.  Thus  it  is  most  common  after  in- 
juries of  the  ginglymoid  joints,  as  that  of  the  elbow  or  knee,  or  when  the  bone 
18  extensively  fractured  or  comminuted.  Its  occurrence  is  also  more  probable 
if  a  foreign  body  remains  in  the  wound,  and  especially  if,  after  amputation,  a 
nerve  has  been  included  in  the  ligature  round  the  artery.  In  other  respects, 
the  state  of  the  wound  does  not  appear  to  influence  the  attack,  for  it  api)earB 
to  take  place  equally  whether  it  be  open  or  cicatrized,  granulating  or  suppurat- 
ing, incised,  or  contused ;  but  if  there  be  any  difference,  Larrey  thinks  the 
pericMl  of  detaching  of  the  eschar,  especially  if  the  stump  be  exposed  to  cold, 
uv  the  most  critical.  It  is  singular,  however,  that  time  tends  to  destroy  the 
predisposition  given  by  the  wound.  Sir  James  Macgregor  gives  as  the  result 
of  his  great  experience,  that  no  i)erson  is  attacked  with  tetanus  after  the 
twenty-<»econd  day  from  receiving  tne  wound,  a  |)eriod  which  Sir  Gilbert  Blane 
extends  to  the  fourth  week.  The  interval  between  the  reception  of  the  injury 
and  the  first  tetanic  symptoms  varies  from  the  fourth  to  the  fourteenth  day, 
and  rarely  excee<1s  twenty-two  days.  Some  time  in  the  second  week  is  the 
most  common  period.  The  more  rapidly  the  disease  comes  on  the  more  fatal 
will  be  the  result. 

The  relative  proportion  which  the  occurrence  of  tetanus  bears  to  various 
clawes  of  surgical  lesi(ms  are  given  by  Mr.  Poland  as  follows,  from  the  liec^ords 
of  Guy's  Hos|)ital  for  seven  years  (see  Holme's  System  of  Surgery,  vol.  i) : 

Major  and  minor  operations,  1804  cases.  Tetanus  occurred  in  1 

Woundsof  all  varieties,         .     598     •»  »»             "             9 

Injuries  and  consusions,        .     856     '*  n        ^    n             i 

Burns  and  scalds,                   .     458     ><  «              «              8 

Compound  fracturt»s,     .         .     890     '*  "              "              0 
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It  thus  appears  that  tetanus  is  most  frequently  met  with  in  the  more  severe 
varieties  of  mjury  and  accident — such  as  compound  fractures,  bums,  and  in- 
juries to  the  fingers  and  toes.  It  is  still  a  matter  of  doubt  whether  the  seat  of 
injury  has  any  mfiuence  in  establishing  the  disease.  One  of  our  greatest  au- 
thorities on  Military  Surgery  observed  it  oftener  after  wounds  of  the  elbow 
and  knee  (Hennen);  others  again  from  injuries  of  the  thumb  and  great  toe. 
A  popular  belief  prevails  that  wounds  of  the  ball  of  the  thumb  are  prone  to 
induce  tetanus. 

All  ages  are  liable  to  this  disease,  and  even  new-bom  children  suffer  from 
it,  the  **trvfmvs  nascentium"  being  ascribed  to  the  tying  of  the  navel-string. 
It  occurs  between  the  first  and  fifth  day  aft;er  separation  of  the  navel-string. 
Tumbling  boys  are  also  frequently  seized  with  this  complaint.  It  is  most 
common,  however,  in  adult  age ;  and  if  less  frequent  in  old  age,  this  circum- 
stance is  probably  owing  to  persons  in  advanced  life  being  little  exposed  to 
those  accidents  which  usually  produce  it.  Both  sexes  suffer  from  it;  but  men 
far  more  commonly  than  women. 

Symptoms. — There  is  usually  a  certain  order  in  which  the  different  sets  of 
muscles  are  affected.  The  muscles  of  the  neck,  jaws,  and  throat  are  almost 
always  the  first  to  indicate  the  disease,  as  well  as  a  peculiar  expression  of  the 
face  given  by  the  contraction  of  the  muscles  about  the  eyebrows.  There  are  five 
varieties  of  tetanus — trismtiSy  tetanos,  emprosthotonos,  opisthotonos  and  pleuros- 
tliotofios;  and  when  either  of  these  terminates  within  eight  days  it  is  said  to  be 
acute;  but  if  prolonged  beyond  that  time  it  is  considered  chronic. 

Trismus  is  that  state  in  which  the  disease  is  limited  to  the  muscles  of  the 
lower  jaw  and  throat. 

Tetanos  is  marked  by  the  flexor  and  extensor  muscles  of  the  body  generally 
being  equally  and  strongly  contracted,  keeping  the  whole  fiume  in  such  a 
state  of  tension  that  if  you  attempt  to  raise  the  leg,  you  raise  the  whole  body, 
it  being  as  inflexible  as  in  death  (Baron  Larrey). 

Emprosthotonos  is  when  the  flexor  muscles  bend  the  body  forwards. 

OpisthotoTwa  when  they  bend  the  body  backwards. 

Pleurosthotonos  is  when  they  bend  it  laterally,  or  on  one  side  only. 

The  frequency  of  occurrence  of  these  different  forms  of  tetanus  is  not  accu- 
rately determined ;  but  trismus  is  the  most  common :  and  though  it  may  exist 
perse,  it  Ls  generally  the  first  and  concomitant  symptoms  of  all  tne  other  forms. 
Aft«r  trismus,  opisthotonos  is  far  the  most  common,  both  in  this  country  and 
throughout  Europe;  but  Baron  Larrey  says  that  emprosthotonos  was  most  com- 
mon in  Egypt.  Of  pleurosthotonos  only  a  very  small  number  of  cases  are  to 
be  found  recorded  in  the  whole  annals  of  medicine. 

The  attack  of  either  form  of  tetanus  may  be  sudden ;  but  more  frequently  it 
is  preceded  by  an  uneasy  sensation  and  tension  of  the  pra}cordia,  followed  by 
stiffness  of  the  neck,  shoulders,  and  lower  jaw.  There  Ls  a  difiSculty  and  un- 
easiness in  bending  or  turning  the  head — a  sensation  like  that  commonly 
known  as  ^^  stiff  neck"  The  mouth  opens  with  diflSculty,  and  at  last  the  jaws 
close  completely,  sometimes  gradually,  but  always  with  great  firmness — so  that 
the  disease  has  po[)ularlv  got  the  name  of  "  lock-jmv,"  At  length  the  patient 
feels  a  sudden  and  painful  traction  of  the  ensiform  cartilage;  and  this  latter 
symptom  is  considered  a  pathognomonic  sign  of  the  disease.  The  muscles  con- 
cerned in  swallowing  become  affected. 

At  this  point  the  disease  may  stop,  and  the  phenomena  Ik?  limited  to  trismus; 
but  more  commonly  the  patient  takes  to  his  oed,  and  the  disease  assumes  one 
of  its  severe  forms,  as  of  opisthotonos,  emprosthotonos,  pleurosthotonos,  or  of 
tetwnts. 

The  pain  in  the  sternum  is  one  of  the  most  distressing  parts  of  the  disease. 
It  is  an  acute  pain  at  the  lower  part  of  the  sternum,  piercing  through  to  the 
back,  and  is  believed  to  depend  upon  cramp  of  the  diaphragm. 

In  opisthotonos,  in  addition  to  the  trismus,  the  muscles  of  the  face  are 
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(jrenerally  spasmodically  affected,  for  the  forehead  is  wrinkled,  the  brow  is  knit, 
the  corners  of  the  mouth  are  drawn,  giving  to  the  patient  a  most  wretched 
grin — ^the  ri^wt  sardonicvs.  The  angles  of  the  mouth  are  drawn  outwards,  and 
the  lips  are  drawn  apart,  so  as  to  expose  the  firmly  clenched  teeth.  The  eyes 
also  are  almost  motionless  and  sunk  in  the  socket;  and,  during  the  attack,  the 
tongue  is  projected  against  the  teeth,  so,  except  for  the  trismus,  it  might  be 
caught  by  a  convulsive  snapping  of  the  jaws,  and  severely  injured.  The  char- 
acteristic of  this  form  of  the  disease,  however,  is,  that  the  flexors  of  the  back 
are  thrown  into  such  powerful  action  that  the  spine  becomes  arched,  and 
sometimes  to  such  a  degree  that  the  body  rests  on  the  occiput  and  heels,  ^  on 
the  extreme  points  of  the  segment  of  a  circle.  A  most  graphic  painting  of 
such  a  patient,  by  Sir  Charles  Bell,  exists  in  the  Museum  of  the  College  of 
Surgeons  of  Edinburgh.  The  flexors  of  the  back,  however,  are  not  the  only 
muscles  affected,  for  the  shoulders  are  thrust  forward  by  a  strong  action  of  the 
pectoral  nmscles,  while  the  extremities  are  elongated  and  tightly  braced  by 
strong  contractions  both  of  their  flexors  and  extensors.  Indeed,  the  whole  of 
these  different  sets  of  muscles  are  thrown  into  action  at  the  same  moment,  as 
if  by  the  discharge  of  a  powerful  galvanic  battery.  The  contracted  muscles 
seem  as  hard  as  wood,  and  are  the  seat  of  such  frightful  pain  as  can  only  be 
appreciated  by  any  one  who  has  suflfered  from  severe  cramp  in  the  muscles  of 
the  leg.  The  shock  is  transitory ;  and,  having  passed  off,  an  interval  succeeds 
which  varies  from  a  few  minutes  to  half  an  hour,  an  hour,  two  hours,  or  longer, 
according  to  the  severity  of  the  disease. 

Exacerbations  of  the  spasms  commonly  occur  every  ten  or  fifteen  minutes, 
usually  beginning  by  an  increase  of  pain  at  the  sternum,  and  lasting  for  two 
or  three  minutes.  These  paroxysms  become  more  frequent — a  shorter  interval 
between — as  the  disease  advances.  But  during  this  interval  the  patient  lies 
as  in  his  coffin,  with  his  arms  close  to  his  sides,  and  his  legs  stretched  out  and 
touching  each  other,  fearing  lest  the  slightest  motion  should  produce  a  recur- 
rence of  the  attack.  His  nights,  or  such  few  as  he  lives  through,  are  sleepless, 
or  only  marked  by  a  few  minutes*  broken  slumber.  Such  is  an  attack  of  opis- 
thotonos. The  other  forms  of  the  disease  differ  only  by  the  different  sets  of 
muscles  affected. 

It  is  difficult  to  give  an  idea  of  the  distressing  violence  of  the  spasms. 
They  may  be  imagined  when  it  is  stated  that  Desportes  gives  a  case  in  which 
both  thighs  were  broken.  But  notwithstanding  this  strongly  powerful  action 
of  the  muscles,  the  patient's  mind  is  seldom  affected,  and  his  puise  presents 
Its  healthy  beat,  only  a  little  accelerated.  The  intercostal  muscles  partaking 
in  the  general  sjuism,  the  respiration  is  carried  on  principally  by  the  dia- 
phragm ;  and  when  the  attacks  are  frequent  the  breatning  is  short  and  labo- 
rious. 

The  respiratory  muscles  arc  f^peoially  involved  in  tetanus ;  and  the  diaphragm 
is  uo  doubt  affected  in  company  with  other  and  voluntary  mus(*les  of  inspira- 
tion and  expiration.  The  excitement  of  the  spinal  conl,  as  a  centre  and 
source  of  reflex  motor  power,  overrides  the  controlling  influence  of  the  brain. 
The  inhibitory  authority  of  volition  is  thus  suspended,  leaving  the  voluntary 
muscular  system  generally  under  the  undisputed  sway  and  dominion  of  ex- 
cited reflex  action  (Le  Grcw  Clark). 

Neither  the  nature  of  the  wound  nor  its  condition  bear  any  relation  to  the 
intensity  of  the  symptoms ;  and  the  tetanic  spasms  may  not  be  develo])ed  till 
the  causative  lesion  is  healed,  and  may  then  prove  speedily  fatal. 

The  skin  is,  after  a  short  time,  covered  with  a  profuse  sweat,  as  during  great 
exertion.  The  tongue  is  clean  and  moist ;  but  the  bowels  are  generalTv  con- 
stipated, and  the  sphincter  ani  so  contracted,  that  it  is  difficult  to  intrtKluco  a 
giy8ter-pii)e.  In  cases  in  which  tetaniLs  supervenes  on  a  suppurating  wound, 
the  sore  dries  up  and  is  painful,  while  the  muscles  of  the  part  are  highly  irri- 
Uble. 
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The  intellect  is  not  involved  in  tetanus ;  and  in  this  respect  it  is  more  allied 
to  chorea  than  to  any  other  nervous  disease. 

In  mild  cases  the  paroxysm  returns  only  three  or  four  timea  in  the  twenty- 
four  hours ;  while  in  severe  cases  it  returns  not  only  every  hour  or  every  quarter 
of  an  hour,  but  every  motion  of  the  body  or  attempt  to  open  the  mouth  is 
followed  by  an  attack. 

In  the  last  stage  the  situation  of  the  patient  is  most  pitiable,  the  spasm  re- 
turning every  few  minutes,  till  he  is  at  last  cut  off  during  one  of  unusual  vio- 
lence. Death  usually  results  from  a  mixture  of  causes,  but  chiefly  from  apnoea, 
or  "  want  of  breath,"  due  to  spasm  of  the  larynx,  or  to  the  fixed  condition  of 
the  respiratory  muscles  lasting  longer  than  the  necessities  of  respiration  can 
withstand ;  associated  with  asthenia  from  flagging  of  the  heart's  action.  "  Un- 
relaxing  cramp,  exacerbations  recurring  with  increasing  frequency  and  vio- 
lence— the  broken  rest,  the  imperfect  nourishment  of  the  frame — ^the  exhaust- 
ing eflects  on  the  nerve-centres,  resulting  from  the  continuous  demands  on 
them  by  the  unremitting  spasms, — all  aid  in  bringing  to  a  speedy  close  the 
acute  form  of  the  disease ;  and  the  unhappy  victim  sinks  into  a  state  of  pros- 
tration, both  physical  and  mental,  which  orings  with  it  some  relief  to  his  suf- 
ferings before  he  dies"  (Le  Gros  Clark). 

The  duration  of  this  disease  is  various.  In  some  instances  death  occurs  in 
tweutv-four  hours ;  more  commonly  on  the  second,  third,  and  fourth  dav,  and 
is  semom  protracted  beyond  the  eighth.  Some  few  persons  survive  till  the 
seventeenth  or  twentieth  day ;  and  m  such  cases  the  disease  generally  termi- 
nates in  recovery. 

Diagnosis. — independent  of  Tetantis,  the  Jaw  is  sometimes  locked  by  en- 
largement of  the  cervical  glands,  by  diflicuft  dentition  of  the  wisdom  teeth, 
and  also  in  some  forms  of  hysteria.  The  tumor,  however,  in  the  one  case, 
and  the  hysteric  symptoms  in  the  other,  are  circumstances  which  readily  enable 
us  to  distinguish  them  from  trismus.  The  formidable  phenomena  of  tetanus 
are  seen  in  no  other  disorder  except  cholera ;  but  the  other  diflerences  between 
the  two  diseases  are  so  extremely  marked,  that  it  is  impossible  not  to  distin- 
guish them. 

Prognosis. — The  prognosis  in  this  disease  is  always  most  grave.  In  the 
Peninsular  war,  although  hundreds  of  cases  were  treated  in  every  different 
manner,  yet  few,  very  few  survived.  In  civil  life  the  chances  are  something 
more  favorable ;  and  if  the  accident  be  of  little  moment,  and  the  patient  very 
young,  he  sometimes  recovers.  Dr.  Parry  writes,  if  the  pulse  be  not  more 
than  100  or  110,  up  to  the  fourth  or  fifth  day,  the  patient  almost  always  re- 
covers. The  danger  decreases  in  general  also  in  proportion  to  the  duration 
of  the  disease,  for  few  patients  die  after  the  fourteenth  day.  The  danger  in 
the  early  stages  is  to  be  estimated  by  the  frequency  and  violence  of  the  par- 
oxysms. 

As  is  the  case  with  certain  fevers,  so  is  it  with  tetanus ;  it  seems  to  have  a 
definite  course  to  run.  It  is  in  cases  of  tetanus  that  the  maximum  of  body- 
temperature  has  been  observed — 112.55°  Fahr.  by  Wunderlich,  and  111.9° 
Fahr.  by  Lehraanu ;  and  fifty-seven  minutes  after  death,  in  the  first  of  these 
cases,  Wunderlich  observed  the  temperature  rise  to  1 18.675°  Fahr.  These 
rises  are  accomplished  in  very  brief  spaces  of  time.  The  Professor  of  Vet- 
erinary Surgery  at  Dorpat  (Hofrath)  also  informs  Wunderlich  that  he  has 
observed  temperatures  aoove  107.6°  Fahr.  in  fatal  cases  of  tetanus  in  horses. 

Treatment. — Baron  Larrey  aflirms  that  this  disease,  if  left  to  nature,  is 
quickly  fatal. 

One  of  the  most  remarkable  features  of  the  complaint  is  the  insensibility 
of  the  brain  and  nervous  system  generally  to  the  action  of  our  most  powerftil 
remedies ;  so  that  they  are  not  merely  meflicacioiL'*,  but  almost  inert.  Sir 
James  Macgregor  says  that  all  the  most  powerful  remedies  were  fully  tried  in 
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the  Peninsular  war,  and  that  little  or  no  dependence  could  be  placed  on  any 
of  them. 

Opium  was  largely  tried  after  the  battle  of  Albuera,  and  given  in  the  enor- 
mous dose  of  twenty  grains  every  three  hours ;  and  yet  it  not  only  failed  in 
curing  the  disease,  but  did  not  even  produce  sleep. 

Mercury  was  tried  after  the  battle  of  Salamanca,  and  to  such  a  degree  that 
strong  mercurial  ointment  was  rubbed  in  three  times  a  day  in  unlimited  quan- 
tity. It  entirely  failed  to  cure  the  disease.  One  man,  strongly  under  the  in- 
fluence of  mercury,  was  seized  with  tetanus  and  died ;  while  fiaron  Larrey's 
experience  in  Egypt  led  him  to  believe  that  mercurial  frictions  only  aggra- 
vated the  symptoms. 

Opium  and  mercury  were  then  combined  ;  but,  according  to  Sir  James  Mac- 
gr^or,  the  combination  was  as  inefiicacioiLS  as  tbeir  separate  administration. 

nine  and  brandy  were  used  in  unlimited  quantity ;  but  without  producing 
intoxication,  or  mitigating  the  symptoms. 

Many  other  stimulants,  as  muskf  ether,  camphor^  were  afterwards  employed, 
but  equally  without  success. 

Vetienection  had  also  a  fair  trial  in  several  quarters,  and  in  a  great  number 
of  cases ;  but  only  one  man  recovered. 

Tobacco  glysters  are  not  only  not  serviceable,  but  have  been  sometimes. fol- 
lowed by  the  sudden  death  of  the  patient. 

Digitalis  has  eoually  disappointed  the  hope  which  had  been  entertained  of 
it ;  and  one  man  is  said  to  have  died  under  its  depressing  influence. 

Prumc  acid  has  also  been  tried  and  failed. 

Dr,  EUiotson  speaks  in  high  terms  of  the  carbatiate  of  iron ;  and  he  has 
given  it  to  the  extent  of  2  lbs.  in  the  twentv-four  hours ;  and  under  this  treat- 
ment two  out  of  three  cases  recovered.  Tfhe  instances,  however,  are  far  too 
few  to  enable  us  to  decide  on  tbe  value  of  this  medicine,  especially  as  a  very 
long  period  has  elapsed  without  any  confirmatory  evidence. 

The  warm  bath  has  been  thought  serviceable  in  some  cases ;  but  patients 
have  died  while  immersed  in  it.  Tbe  cold  bath  is  worse  than  useless :  it  is 
dangerous.  Baron  Larrev  speaks  of  a  patient  who  bad  twice  gone  into  the 
cold  bath,  but  with  so  little  benefit  that  he  absolutely  refused  to  encounter  a 
third.  A  blanket,  however,  was  thrown  over  his  head,  and  he  was  then 
plunged  into  the  water.  He  died  a  few  hours  after,  when  it  was  discovered 
ne  had  ruptured  the  rectus  abdominalis  muscle  in  all  its  thickness.  Dr.  El- 
liotBon  8|)eaks  of  a  case  in  which  the  patient  was  taken  out  of  bed  and  placed 
in  a  tub  in  the  middle  of  the  ward,  when  a  pail  or  two  of  water  was  aa^hed 
over  him.  The  man  fell  dead  as  if  he  were  shot.  It  appears  that  all  the 
heroic  modes  of  treatment  which  medicine  offers  have  been  tried  and  failed. 

Much  good,  however,  is  gained  by  attempting  to  restore  the  secretions  to  a 
healthy  state ;  also  by  sup[)orting  the  patient,  and  by  endeavoring  to  tran- 
quillize the  high  irritation  under  which  he  is  laboring.  The  medicines  to  be 
employed  are  m<Mleratc  doses  of  purgative  medicines,  with  tind,  opii  iiKv,  or 
its  equivalent,  10  grains  of  Dove?s  powder,  given  every  three  or  four  hours ; 
and  thene  conjoined  with  moderate  quantities  of  wine,  sago,  or  other  nutritious 
diet.     Musk  also,  in  ten-grain  doses,  ha^  been  given  with  some  advantage. 

Some  authors  lay  much  stress  on  a  local  treatment  in  traumatic  tetanus. 
Baron  Larrev,  as  the  result  of  his  great  experience,  says,  "  When  it  is  caused 
by  the  wouncl,  we  should  not  hesitate  to  operate  on  the  first  symptom  of  teta- 
nus, and  thus,  as  far  as  |K)ssible,  remove  tno  causes  of  irritati(m. '  If  tetaniu^ 
follows  amputation,  he  recommends  the  stump  to  be  sprinkled  with  powdered 
cantharides;  and  in  cases  where  a  nerve  has  been  included  in  the  ligature, 
that  the  ligature  Ix?  removed  either  by  section  or  by  actual  cautery.  In  the 
British  anny,  however,  all  these  pro<»eedings  have  l)een  adopted,  and  with 
very  little  success.  Amputation  has  been  frequently  performed  without  any 
mitigation  of  the  symptoms.    The  wound  has  also  been  excised,  submitted  to 
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actual  cautery,  been  blistered,  and  dressed  with  every  ointment;  but  in 
general  the  disease  has  run  its  course,  either  uninfluenced,  or  its  fatal  termi- 
nation has  been  accelerated.  Hennen  has  even  seen  the  wound  heal  and  the 
patient  die  on  the  same  day.  Nothing,  in  &ct,  is  so  unsatisfactory  as  the 
results  yet  obtained  from  either  the  general  or  local  treatment  of  tnis  fatal 
affection.  Larrey  has  oflen  attempted,  from  the  difficulty  of  swallowing  fluids 
that  sometimes  attends  tetanus,  to  pass  an  elastic  tube ;  but  in  all  cases  he  says 
he  met  with  a  contracted  state  of  the  oesophagus  impossible  to  overcome ; 
while  the  attempt  was  constantly  followed  by  the  immediate  occurrence  of  the 
severest  spasmodic  attacks. 

"  If,  however,"  as  Mr.  Poland  observes,  "  we  can  help  our  patient  on  one 
day  after  another,  we  gain  much."  Constant  watching  and  constant  attention 
are  required  by  night  as  well  as  by  day,  and  unflinching  perseverance  on  the 
part  of  the  sufferer  to  aid  all  eflbrts  made  in  his  behalf,  besides  the  avoidance 
of  all  causes  of  excitement,  and  more  especially  cold  air  or  winds ;  taking 
care  to  preserve  a  uniform  temperature  as  much  as  possible. 

No  hope  of  recovery  may  be  indulged  in  unless  the  spasmodic  seizures  con- 
tinue to  diminish  in  length  and  frequence,  distinct  relaxation  of  the  contracted 
muscles  occurring  during  those  intervals  of  diminished  spasm;  and  unless  the 
patient  becomes  able  to  take  food,  recovery  in  the  fortunate  cases  takes  place 
with  extreme  slowness ;  and  it  is  not  till  after  the  lapse  of  weeks  that  the 
muscles  entirely  lose  their  spasmodic  tension.  Russian  vapor  baths  are  well 
spoken  of  by  Hasse  and  Niemeyer. 

Too  free  use  alike  of  ruircotvcs  and  of  aruegthetics  must  be  guarded  against. 
They  are  valuable  aids  in  maintaining  the  existence  of  the  patient  from 
paroxysm  to  paroxysm. 

The  hypodermic  injection  of  a  solution  ©f  curare  deserves  extensive  trial, 
commencing  mth  such  small  doses  as  ^  to  :|^  of  a  grain,  gradually  increasing 
from  ^  to  1^  grains.  A  solution  of  one  to  two  grains  in  100  drops  of  water 
should  be  made  fresh,  and  10  drops  of  this  solution  is  injected  as  a  dose.  The 
action  lasts  about  four  or  five  hours,  and  upon  this  fact  its  repetition  must  be 
regulated  (Demme). 

Aconite  has  been  used  in  large  and  repeated  doses  by  De  Morgan,  Smith, 
Sedgwick,  Woakes,  and  Wunderlich.  It  ought  to  be  used  hypodermically, 
and  there  appears  to  be  a  great  tolerance  of  the  remedy. 

Cannabis  sativa  or  Indian  hemp  is  a  remedy  of  real  value,  if  it  can  be  got 
genuine  and  fresh.  Three  grains  of  the  extract,  or  thirty  drops  of  the  tincture, 
may  be  given  every  half  hour  or  hour  till  narcotism  is  attained.  Cold  should 
at  the  same  time  be  applied  to  the  spine  (Muller,  O'Shaughnessy,  Chuck- 

ERBUTTY). 

The  extract  of  calabar  bean  is  also  worthy  of  note — one  grain  by  the  stomach, 
or  one-third  of  a  grain,  mixed  with  x  or  xv  minims  of  water,  and  neutralized 
by  carbonate  of  soda,  by  subcutaneous  injection,  repeated  in  two  hours,  and 
increasing  the  dose  gradually. 

The  more  or  less  obstinate  constipation  of  the  bowels  which  characterizes 
this  disease,  and  which  is  accompanied  by  a  fetid  fltate  of  the  dejections, 
ought  to  be  overcome  by  (1)  turpentine  enemata,  and  (2)  calomel  and  jalap 
purgatives.     This  is  most  important. 


HYDROPHOBIA. 

Latin  Eq.,  Hydrophobia;   Frkxch  Eq.,  Hydrophohie;  Gkrman  Eq.,  Hundswuth-r- 

Syn.,  Wasserschett ;  Italian  "E^.,  Idrofobia. 

DefinitioiL — A  dij^eaae  p€4ndiar  to  animals  of  the  canine  or  feline  race,  the 
specific  poison  of  whicli  being  implanted  by  them  in  man,  or -in  other  animals, 
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produces  a  nmilar  malady.  The  saliva  or  secretion  issuing  from  the  mouth  of 
the  diseased  or  rabid  animal  conveys  the  poison  which  inoculates  rabies,  either 
through  a  wound  or  through  a  thin  epidermis  without  abrasion.  The  period  of 
incubation  of  the  poison  after  inoculation  varies  from  four  to  sixteen  u^eks,  or 
ev^  longer,  before  the  malady  becomes  developed.  The  disease  is  characterized 
by  severe  constriction  about  the  throat,  spasmodic  action  of  the  diaphragm,  and 
distress  at  tJie  epigastrium :  all  of  which  are  aggraiKded  or  brought  about  by 
attempts  to  take  fluid,  or  by  the  least  breath  or  curretd  of  air  on  the  surface  of 
the  body,  which  produces,  in  the  first  instance,  an  effect  resembling  that  produced 
upon  stepping  itUo  a  cold  bath.  Tenacious  and  clammy  saliva  issues  from  the 
mouth.  Paroxysms  of  frenzy,  or  of  micontrollable  impulsive  violence  (rabidity), 
supervene.  The  duration  of  the  disease  varies  from  three  to  six  or  seveu  days, 
the  greater  number  of  cases  terminating  in  death  on  the  second  and  fourth  days 
from  the  accession  of  symptoms.  Death  is  generally  sudden,  and  unexpected  at 
the  moment. 

Pathology  and  Symptoms. — ^The  saliva  of  the  dog  or  other  animal  labor- 
ing under  rabies  is  either  the  virus,  or  contains  (as  any  menstruum  would) 
the  poisonous  principle — ^the  animal  poison  which  by  moculation  produces 
hydrophobia  in  the  human  body.  The  disease  is  so  named,  not  because  there 
is  any  dread  of  water,  but  because  in  man  the  most  prominent  symptom  is 
an  inability  to  swallow,  or  to  attempt  to  swallow,  any  fluid,  on  account  of 
the  extreme  spasms  which  the  attempt  produces. 

The  experiments  of  Hartwig  have  proved  that  the  poison  is  of  a  definite 
character,  that  it  may  impregnate  various  substances,  and  that  it  retains  its 
activity  for  a  long  period.  Inoculations  of  the  saliva  of  rabid  animals  suc- 
ceeded in  23  per  cent,  of  the  animals  operated  on  by  him ;  and,  according  to 
Faber,  out  of  otie  hundred  and  forty-five  persons  bitten  by  rabid  animals  in 
Wiirtemberg,  only  twenty-eight  had  hydrophobia. 

Two  points  in  the  pathology  of  rabies  are  peculiar — ^namely,  first,  that  a 
long  period  of  latency  exists  in  the  human  subject ;  and  second,  that  inocu- 
lation is  not  always  followed  by  the  development  of  the  specific  disease. 

With  regard  to  the  first  of  these  peculiarities,  it  is  to  be  noticed  that, 
although  in  some  cases  pain  has  been  felt  in  the  cicatrix  a  considerable  time 
after  the  accident,  and  in  a  few  a  slight  fever  or  a  rapid  pulse  has  been  re- 
marked to  continue  from  the  receipt  of  the  injury  to  the  outbreak  of  the 
malady,  still  the  symptoms  of  the  aisease  in  man  seldom  show  themselves 
sooner  than  the  fortieth  day  after  inoculation,  and  rarely  after  two  years.  A 
matured  zymosis  seems  essential  to  the  producticm  of  the  full  influence  of  the 
poison ;  and  it  may  be  that  a  double  zymosis  takes  place,  as  in  the  case  of 
the  venereal  virus,  first  in  the  part  and  afterwards  in  the  system  (Miller), 
the  result  of  which  is  either  to  multiply  the  poison  or  to  increase  its  viru- 
lence. 

Undoubted  instances  are,  however,  on  record  in  which  the  characteristic 
inrmptcmuf  appeared  as  early  as  the  twelfth  day  (Sidey),  and  on  the  eighth 
day  (Troilliet),  who  even  quotes  instances  of  their  occurrence  as  early  as 
the  day  following  the  injury.  The  duration  of  the  period  of  incubation, 
however,  is  sometimes  of  extreme  duration.  It  has  been  satisfactorily  proved 
to  extend  over  five  and  a  half,  six,  or  even  nine  months  (Bergeron,  jBr A N- 
DRETii ) ;  and  there  is  on  reoonl  a  larce  body  of  evidence  in  favor  of  the 
opinion  that  the  incubation  stage  of  hydrophobia  may  be  prolonged  not  only 
over  a  series  of  months,  but  also  of  one  year  at  least.  An  analysis  of  sixty 
authentic  olN(er\'uti<>ns  by  Koniberg  has  shown  that  the  shortest  inter\*al 
between  the  intnKiuction  of  the  jwison  and  the  appearance  of  the  disease  is 
fittei'U  days,  the  longest  from  seven  to  nine  months,  and  that  the  average 
period  i^from  four  to  seven  weeks.  The  inquiries  of  Drs.  Hamilton  and 
Hunter  give  to  the  majority  of  cases  a  j)eriod  of  inculmtion  from  thirty  to 
fifiy-nine  days.     In  the   Transactions  of  the   Viama  Medical  Association,  & 

VOL.   II.  8 


114  SPBOIAL  PATHOLOGT — HTDROPHOBIA. 

case  is  recorded  of  a  period  of  incubation  extending  over  two  years  (Has- 
sinoer)  ;  but  this  is  discredited  both  by  the  elder  and  younger  Giirlt,  of 
Berlin,  whose  experience  in  veterinary  pathology  has  been  very  extensive. 

In  all  such  extremely  long  periods  of  incubation  the  question  may  be 
asked,  whether  the  disease  has  been  actually  inoculated  at  a  period  so  far 
back,  or  has  there  occurred  a  reinoculation  at  some  intervening  period  ?  It 
is  known  that  the  dog  in  the  early  stage  of  the  disease  has  a  disposition  to 
lick  the  hands,  face,  or  other  exposed  parts  of  persons,  and  especially  of 
those  with  whom  it  is  familiar ;  and  there  are  cases  on  record  where  the  dis- 
ease has  been  implanted  in  this  way.  Mr.  Lawrence  mentions  the  following: 
"  A  lady  had  a  French  poodle,  of  which  she  was  very  fond,  and  which  she 
was  in  the  habit  of  allowing  to  lick  her  face.  She  had  a  small  pimple  on 
her  chin,  of  which  she  had  rubbed  off  the  top,  and  allowing  the  dog  to  in- 
dulge in  his  usual  caresses  he  licked  this  pimple,  of  which  the  sur&ce  was 
exposed.  Thus  she  acquired  hydrophobia,  of  which  she  died."  While  this 
example  teaches  us  that  hydrophobia  may  be  implanted  without  a  bite  being 
inflicted,  in  this  almost  unconscious  manner,  it  ought  to  deter  us  from  per- 
mitting such  indulgences  to  a  dog.  The  greatest  anxiety  and  misery  have 
frequently  been  experienced  for  many  months  by  those  who  have  been  thus 
imprudent,  owing  to  the  circumstance  of  rabies  having  subsequently  appeared 
in  the  animal  so  indulged  (Copland).  There  are  instances,  however,  re- 
corded of  very  long  periods  of  incubation  after  a  bite,  where  subsequent  in- 
oculation, independent  of  a  bite,  could  not  have  taken  place.  For  example, 
there  is  a  case  published  by  Mr.  Hale  Thomson,  in  vol.  i  of  the  Ixxncet.  The 
subject  of  it,  a  lad  aged  eighteen,  had  been  twenty-five  months  in  close  con- 
^finement  in  prison,  and  during  that  time  had  never  been  exposed  to  the  bite 
of  any  animal.  He  had  been  bitten  severely  by  a  dos  seven  years  before  in 
the  right  hip,  and  the  scar  still  remained.  During  the  whole  period  he  was 
under  observation  he  was  sullen,  gloomy,  and  reserved,  and  was  never  known 
to  look  the  person  in  the  face  to  whom  he  spoke.  Death  occurred  after  a 
three  days'  illness,  during  which  "the  most  decided  symptoms  of  hydro- 
phobia were  manifested."  On  the  15th  of  May,  1854,  a  case  was  admitted 
mto  Guy's  Hospital,  under  the  care  of  Dr.  Hughes,  in  which  hydrophobia 
appeared  to  have  been  developed  five  years  afler  the  bite  (Med.  TimeSy  1854). 

Such  observations  render  it  extremely  probable  that  the  period  of  incuba- 
tion of  the  specific  poison  of  hydrophobia  is  not  yet  defined ;  and  the  circum- 
stances which,  in  man  especially,  seem  to  shorten  the  duration  of  this  period, 
or  prolong  it,  are  in  a  great  measure  quite  unknown.  The  shortest  period, 
aceordiog  to  Niemeyer,  is  about  eigld  to  ten  days;  the  longest  twelve  or  thir- 
teen months;  in  the  majority  of  instances,  about  forty  days  after  the  reception 
of  the  bite. 

The  reasons  for  the  ^reat  inequality  in  the  periods  of  incubation  are  obscure ; 
but  there  are  some  circumstances,  however,  which  seem  to  show  that  during 
the  long  interval  of  apparent  latency  the  quantity  or  the  virulence  of  the  im- 
planted poison  seems  to  increase,  locally  at  least,  if  not  also  more  extensively 
in  the  system. 

Firsty  In  some  instances  there  are  evidences  of  a  slow  and  silent  change 
going  on  in  the  constitution,  indicated  bv  sallow  looks,  sunken  eyes,  a  puisne 
somewhat  accelerated,  more  easily  excited  and  weaker,  combined  'with  symp- 
toms of  general  debility  (Copland). 

Secondy  The  observations  of  Dr.  Marochetti,  who  visited  the  Ukraine  in 
1820,  and  who  maintained  that  in  that  country  chanicteristic  pustules  were 
observed  to  form  beneath  the  tongue,  near  the  orifices  of  the  submaxillary 
glands,  between  the  third  and  ninth  day  after  the  infiieticm  of  the  bite.  This 
observation  was  confirmed  by  M.  Magistel,  at  B<:)ulav,  in  France,  in  1822, 
who  noticed  that  the  pustules  formed  from  the  mxth  till  the  thirty-second  day. 
He  observed  two  forms  of  pustules,  a  crystalline  and  an  opaque,  the  latter  of 
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which,  when  opened,  left  a  small  ulcerated  cavity.  They  were  situated  on 
the  sides  of  the  frsenum  linguse,  and  on  the  lateral  parts  of  the  inferior  sur- 
fkce  of  the  tongue. 

Third  J  Changes  which  take  place  in  the  cicatrix  before  the  development  of 
characteristic  symptoms  indicate  that  the  implanted  poison  there  undergoes 
9ome  process,  the  nature  of  which  is  as  yet  not  known. 

After  the  local  incubation  of  the  poison  is  complete,  its  specific  action 
appears  to  be  exercised  upon  the  meaulla  oblongata  and  the  eighth  pair  of 
fMTTw,  and  subsequently  lesions  of  the  structures  supplied  by  the  branches  of 
the  eighth  pair.  The  action  of  the  poison  appears  in  the  first  instance  to  be 
made  distinctly  manifest  by  the  oesophageal  branch  of  the  eighth  pair,  produc- 
ing that  derangement  of  function  wnich  gives  rise  to  the  characteristic  symp- 
tom of  the  disease,  or  to  the  extreme  difficulty  of  swallowing,  especially  of 
fluids;  while  the  spasmodic  catching  of  the  breath,  consequent  even  on  touchiug 
the  lips  with  any  liquid,  proves  that  the  recurrent  nerve  is  equally  affected. 
Subsequently  the  eye  and  ear  become  distressed  by  every  ray  of  light  or  im- 
pulse of  sound,  and  likewise  the  sense  of  touch  is  most  pain^llv  excited  on 
the  slightest  breath  of  air  passing  over  the  surface  of  the  body,4ill  of  which 
distinctly  show  that  the  central  and  spinal  nerves  must  be  functionally  affected. 
In  a  still  more  advanced  stage  the  suspicion,  the  irritability,  the  violence,  and 
generally  the  outrageous  and  uncontrollable  derangement  of  mind  which  often 
seizes  the  patient,  bringing  on  epilepsy  and  convulsions,  show  that  the  brain 
itself  is  lilcewise  a  principal  seat  of  the  action  of  this  terrible  poison,  especi- 
ally the  region  of  the  medulla  oblongata.  The  effects  of  the  hydrophobic 
poison  are  often  so  violent  in  the  first  instance  as  to  cause  the  early  death  of 
the  patient;  and  the  bodies  of  many  persons  having  been  examined  who  had  so 
died,  not  a  trace  of  inflammation  or»other  morbid  phenomena  were  discovered. 
More  commonly,  however,  some  structural  alterations  have  been  found,  limited 
to  slight  inflammation  of  the  brain,  the  spinal  cord,  or  of  their  membrane}?, 
and  of  the  lungs,  stomach,  or  structures  supplied  by  the  eighth  pair  of  nerves. 
Still,  the  brain,  the  lungs,  or  the  stomach  may  be  either  separately  or  con- 
ointly  afRKited — phenomena  in  no  degree  dissimilar  to  what  have  been 
obeerved  in  hooping-cough,  where  the  poison  seems  to  act  chiefly  on  the  vagus 
nenre. 

The  organic  lesions  which  have  been  found  after  death  in  cases  of  hydro- 
phobia are  as  follows: 

When  the  membranes  of  the  brain  have  been  found  diseased,  the  ap|)ear- 
ances  have  been,  great  congestion,  especially  of  the  plexus  choro'idcs,  also 
effusion  of  serum,  sometimes  muddy,  into  the  arachnoid  cavitv,  and  into  the 
ventricles.  In  an  interesting  case  recorded  by  Dr.  R.  W.  C-unningham,  of 
Her  Majesty's  4th  Bengal  Euro[)eans,  the  layers  of  the  arachnoid  were  found 
adherent  in  many  places,  esiKKrially  along  both  sides  of  the  longitudinal 
sinus.  The  adhesions  were  (luite  soft  and  recent,  and  flakes  of  coagulated 
fibrin  floated  in  the  fluid.  The  bniiu  has,  in'mmie  very  few  cases,  been  sup- 
nueed  to  be  hanler  or  softer  than  usual,  and  to  have  more  bloody  points  than 
m  health.  There  has  been  no  lesion  noticed  in  the  brain,  however,  that 
could  be  directly  connected  with  the  malady. 

Changes  in  the  medulla  oblongata  and  the  )qnnal  cord  have  not  yet  receivtMl 
Mifficient  attention.  In  the  case  just  referred  to,  related  by  Dr.  Cunning- 
ham, there  was  a  re<ldish  spot  in  the  substance  of  the  pons  Varolii,  having 
the  appearance  of  inflammatory  softening.  On  the  lower  surface  of  the  mo- 
dalla  oblongata,  at  the  origin  of  the  aeventh^  eighth,  and  ninth  pair  of  ftenfea,  the 
membranes  were  highly  vascular,  thickened,  softened,  and  matted  together;  but 
.the  substance  of  the  nerves  at  their  exit,  and  of  the  medulla,  siH.mie<l  normal. 
There  are  strong  reasons  for  believing  that  changes  actually  exist  in  thi^e 
-  parte  which  escajx*  the  detection  of  our  unaided  senses,  but  which  the  siHH'ific 
gravity  test,  combined  with  microscopic  examination,  may  yet  demonstrate. 
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The  mucous  membrane  of  the  pharynx  and  oesophagus  have  been  seen  either 
greatly  congested  or  difiiisely  inflamed,  as  also  that  of  the  stomach,  and  of  the 
trachea  and  bronchia.  The  latter  have  been  found  covered  with  a  consider- 
able quantity  of  frothy  mucus,  while  the  pulmonary  tissue  has  shown  marks 
of  inflammation,  though  more  commonly  only  of  great  congestion.  The  sali- 
vary glands  have  likewise  occasionally  been  observed  increased  in  size,  and 
vascular.  In  a  case  of  hydrophobia  which  I  had  an  opportunity  of  dissecting 
at  Renfrew,  near  Glasgow,  the  most  prominent  morbid  change  was  visible  in 
the  greatly  increased  vascularity  of  the  lungs,  and  of  the  mucous  membrane 
of  the  back  part  of  the  mouth,  pnarynx,  and  larynx,  as  far  as  the  vocal  cords. 
The  whole  of  these  parts  were  covered  by  a  tenacious  frothy  mucus,  tinged  with 
blood.  The  glands  surrounding  the  papillse  over  the  back  part  of  the  tongue 
were  very  much  enlarged,  not  unlike  what  I  have  observed  in  severe  cases  of 
cholera.  So  also  were  the  submucous  glands  of  the  pharynx,  the  epij^lottis, 
and  the  larynx,  even  in  its  cavity,  and  of  those  beneath  the  tongue.  Inflam- 
matory appearances  in  these  parts  have  been  observed  by  Morgagni,  Babing- 
ton.  Watt,  Portal,  Troilliet,  (Jopland,  and  others. 

Symptoms. — The  wound  inflicted  by  the  bite,  whether  neglected  or 
dressed,  generally  heals  up  kindly,  leaving  a  cicatrix,  and  for  a  time  the 
patient  usually  sufiers  no  other  derangement  of  health  than  the  depression 
of  spirits  whicn  his  apprehensions  are  calculated  to  excite.  A  few  weeks  or 
a  few  months  having  elapsed,  the  latency  of  the  poison  terminates,  and  the 
disease  is  formed.  The  course  of  the  affection  is  usually  divided  into  three 
stages,  the  first  stage  comprising  the  symptoms  which  precede  the  difficulty 
of  swallowing ;  the  second  commences  witn  the  difficulty  of  swallowing,  and 
terminates  with  the  overthrow  of  the  mind ;  the  last  stage  embraces  all  the 
concluding  phenomena. 

The  first  stage  commences  in  a  few  instances  by  the  patient's  attention  being 
aroused  by  a  numbness  extending  towards  the  sensorium  from  the  injured  part 
(which,  if  an  extremity,  may  become  tremulous) ;  or  pain  is  felt  in  the  cica- 
trix, sometimes  severe  and  sometimes  trifling,  and  which  shoots  up  the  bitten 
limb,  following  in  general  the  couse  of  the  nerve  towards  the  trunk.  It 
shoots  as  if  towards  the  heart,  but  there  is  no  evidence  of  lymphatic  absorp- 
tion. Pain,  however,  is  by  no  means  constant,  and  is  for  the  most  part  absent. 
In  the  latter  case  the  first  symptom  is  chilliness,  with  headache,  or  a  slight 
attack  of  fever,  and  the  patient  is  more  excited  or  depressed  than  usual. 
These  premonitory  warnings  last  but  a  few  hours,  or  at  most  a  few  days,  when 
the  fatal  but  characteristic  symptom,  "  the  difficulty  and  dread  of  swallowing  " 
— a  symptom  which  distinguishes  this  malady  from  all  others — appears,  and 
the  hydrophobic  stage  commences. 

The  second  or  hydrophobic  stage  is  ushered  in  with  a  great  difficulty,  if 
not  an  utter  impossibility,  of  swallowing  any  liquid — a  symptom  which  gen- 
erally comes  on  suddenly  ;  and  such  horrible  sensations  accompany  the  effort, 
that  whatever  afterwards  even  recalls  the  idea  of  a  fluid  excites  violent  agita- 
tion and  aversion. 

The  muscles  of  deglutition  seem  to  be  specially  affected,  while  those  of  mai*- 
tlcation  are  not  so.  The  symptonis  point  to  special  implication  of  the  eighth 
pair  of  nerve^f.  **  The  distressing  thirst,  accompanied  by  the  dread  of  making 
the  effort  to  satisfy  it ;  the  wild  and  wandering  expression  of  the  countenance; 
the  suffused  eye  ;  and,  beyond  all,  the  helpless,  purposeless,  unremitting  rest- 
lessness of  this  (Ib^easc,  suggestive  of  the  undefined  apprehension  of  something 
more  terrible  than  death  iu^elf,  under  which  the  senses  reel  and  the  intellect 
staggers, — distinguish  rabi^  from  tetanus  and  all  other  convulsive  affections, 
and  mark  it  as  the  most  dreadful  of  diseases  to  suffer  or  to  witness  *'  (Le  Grcw 
Ci.ARK).  "To  command  the  hydrophobic  jwitient  to  swallow  is  to  tell  him 
to  strangle  himself"  (Mead). 

Some  imtients  who  have  been  able  to  give  some  account  of  themselves, 
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describe  the  hydrophobic  sensation  as  a  rising  of  the  stomach  which  obstructs 
the  pasi^ge ;  others,  as  a  feeline  of  suffocation  or  a  sense  of  choking,  which 
renders  every  attempt  to  pass  liquids  over  the  root  of  the  tongue  not  only 
impo^ible,  but  whicn  excites  convulsive  action  in  the  muscles  of  the  lar}'nx, 
pharynx,  and  abdomen.  In  this  state,  says  Dr.  John  Hunter,  "  the  patient 
finds  some  relief  from  running  or  walking,  which  shows  that  the  lungs  are  not 
yet  the  seat  of  any  great  onpression." 

The  hydrophobia,  or  inaoility  to  swallow  fluids,  is  shortly  accompanied  by 
an  increased  flow  of  saliva,  termed  the  "  hydrophobic  slaver."  This  secre- 
tion, as  the  disease  advances,  is  not  only  copious  nut  viscid,  so  that  it  adheres 
to  the  throat,  and  causes  incessant  spitting ;  and  the  quantity  expectorated 
may  be  taken  as  the  measure  of  the  violence  of  the  disease.  The  ejection  of 
the  saliva  from  the  mouth,  as  it  forms,  is  mainly  owing  to  the  dread  of  at- 
temptinp:  to  swallow  it,  causing  the  spasmodic  paroxysms  of  suffocation.  By 
some  this  increased  flow  of  saliva  is  considered  as  an  effort  of  the  system  to 
eliminate  the  poison  through  these  excretory  glands  ;  and  therefore  mercur}', 
in  large  doses,  to  promote  salivation,  has  been  recommended  to  promote  elimi- 
nation in  this  way,  and  to  reduce  the  extreme  excitability  of  the  nervous  sys- 
tem (LiGOET),  but  with  no  such  result. 

The  aversion  to  fluids  is  no  sooner  established  than  another  series  of  symp- 
toms of  dreadful  severitv,  or  a  highly  exalted  state  of  every  corporeal  sense, 
is  added.  Indeed,  it  is  hardly  possible  to  depict  the  sufferings  of  the  patient 
from  this  cause ;  for  not  only  does  he  shrink  at  the  slightest  breath  that  blows 
over  him,  but  the  passage  of  a  fly,  the  motion  of  the  bed^urtain,  or  any  at- 
tempt to  touch  him,  produces  indescribable  agony,  almost  amounting  to  con- 
vulsions. Dr.  Elliotson  states  that  the  effect  produced  by  these  causes  very 
much  resembles  that  produced  upon  stepping  into  a  cold  bath.  The  sense  of 
sight  is  no  less  a  source  a  terror  than  that  of  touch,  for  the  approach  of  a 
candle,  the  reflection  from  a  mirror  or  other  polished  surface,  occasions  the 
same  distressing  effect.  The  hcanng  is  as  strongly  affected  as  the  other  senses, 
so  that  the  least  noise,  and  especially  that  of  pouring  out  fluids,  throws  him 
into  a  fearful  paroxysm.  An  attendant  who  sat  up  with  a  hydrophobic  boy 
made  water  within  his  hearing,  which  threw  the  sufferer  into  a  most  violent 
agitation.  The  degree  to  which  this  painful  state  of  the  senses  arrives  may 
be  understood  when  it  is  stated  that  Magendie  records  the  case  of  a  deaf  and 
dumb  child  who  heard  distinctly  in  this  stage  of  the  disease.  The  patient, 
thus  incessantly  harassed  and  pained  by  every  circumstance  around  him, 
becomes  peevish  and  irritable,  and  at  length  sees  his  family,  relations,  and 
strangers,  with  feelings  of  dislike  and  aversion,  and  sometimes  apparently 
with  horror. 

The  third  stage  commences  by  the  cerebral  functions  becoming  disturbed, 
the  mind  being  either  filled  with  dreadful  apprehensions,  or  being  so  com- 

1>letely  overthrown  that  paroxvsms  of  uncontrollable  impulsive  violence  fol- 
ow.  A  rabid  impulse  overtakes  the  patient  to  tear  in  pieces  who  and  what- 
ever opposes  him.  This  rabid  impulse  greatly  distresses  him  ;  and  it  is  often 
strongest  against  those  to  whom  he  is  most  attached,  although  he  struggles  to 
mippresH  it  In  this  stage  horror  is  strongly  depictcnl  on  the  countenance ; 
every  symptom  is  aggravated,  the  saliva  grows  thick  and  ropy,  while  the  jwor 
miflerer,  not  daring  to  make  the  slightest  attempt  to  swallow,  spits  it  out  in- 
GesBantly,  oftentimes  with  frequent  retchings  and  vomiting.  In  this  state  he 
mmetimes  turns  black  in  the  face,  falling  into  convulsions,  in  which  he  ex- 
pires ;  or,  exhausted  by  his  great  efforts,  a  sudden  calm  ensues,  and,  as  if 
nature  gave  up  the  struggle,  he  dies  without  a  groan. 

Remote  Cause. — Hydrophobia  originates  in  animals  of  the  canine  and 
feline  races,  as  the  dog,  the  fox,  the  wolf,  the  jackal,  and  the  cat,  as  a  si)e<*ifi(* 
inoculable  disease,  but  from  what  i>o<*uliar  source  is  altogether  undetermined. 
It  is  probably  at  all  times  to  a  certain  extent  endemic,  and  occasionally  epi- 
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demic  among  these  animals.  It  has  been  supposed  that  it  is  excited  in  them 
by  the  great  heat  of  the  dog-days,  or  by  the  cestvs  veneris;  but  Troilliet  has 
shown  that  canine  madness  occurs  with  nearly  equal  firequency  in  ¥rinter, 
spring,  summer,  and  autumn.  The  poison  is  not  peculiar  to  any  country. 
Rabies  is  found  equally  in  Europe,  Asia,  and  Amenca.  Neither  is  it  limited 
to  climate.  It  prevails  in  the  frozen  regions  of  Canada,  as  well  as  in  the 
East  and  West  Indies.  The  difficulties  attending  any  explanation  of  the 
origin  of  this  poison  are  at  present  not  to  be  surmounted ;  but  hydrophobia 
once  originatea  in  the  animals  that  have  been  mentioned,  they  have  the 
power  of  reproducing  it  by  their  bite,  not  only  in  each  other,  but  probably  in 
all  warm-blooded  animals,  certainly  in  all  domesticated  animals,  as  the  horse, 
the  elephant,  the  sheep,  the  ox,  even  in  the  common  fowl,  and  in  man.  It 
will  be  necessary  to  the  proper  un4erstanding  of  hydrophobia  to  give  a  short 
outline  of  the  disease  as  it  occurs  in  the  dog,  so  constantly  associated  with  us 
in  domestic  life,  and  the  principal  source  of  the  disease  in  the  human  subject. 

The  symptoms  of  this  formidable  affection,  as  witnessed  in  the  dog,  are 
some  singular  departure  from  his  ordinary  habits,  such  as  picking  straws  or 
small  bits  of  paper  off  the  floor,  and  swallowing  them ;  licKing  me  noses  of 
other  dogs,  or  other  cold  surfaces,  such  as  stones  or  iron.  Besides  this,  he  is 
observed  to  be  more  lonely,  shy,  and  irritable;  his  voice. is  so  changed  that 
his  bark  would  not  be  recognized  by  those  who  have  known  his  voice  before; 
and  he  is  less  eager  for  his  food,  or  refuses  it  altogether.  His  ears  and  his 
tail  droop;  his  look  is  suspicious  and  haggard;  and  sometimes,  from  the 
very  commencement,  there  is  a  redness  and  watering  of  the  eyes.  In  a  short 
time  saliva  begins  to  flow  from  his  mouth,  he  "  slavers,"  his  fauces  may  be 
seen  to  be  inflamed,  and  he  is  feverish.  The  animal,  though  highly  irritable 
and  easily  provoked,  still  obeys  the  voice  of  his  master,  and  it  is  remarkable 
"  that  the  dread  of  fluids  and  even  the  sight  of  them — so  striking  a  feature  in 
man — is  often  wanting  in  dogs  and  other  animals,  for  many  dogs  lap  water 
during  the  disease"  (Youatt).  In  many  dogs  Ihe  symptoms  never  rise 
higher  than  these;  but  in  others  there  is  a  repugnance  to  control,  and  a 
readiness  to  be  aroused  to  extreme  rage  on  the  appearance  of  a  stick,  whip, 
or  other  instrument  of  punishment,  or  on  any  attempt  at  intimidation,  which 
strikingly  characterizes  the  disease.  In  this  state,  however,  he  seldom  fights 
a  determined  battle,  but  bites  and  runs  away;  still  even  this  mitigated  irasci- 
bility usually  ends  in  indiscriminate  aggression,  till  at  length  he  dies,  ap- 
parently of  convulsions  or  asthenia,  or  from  mere  ner\'ous  excitement  and 
functional  derangement.  Magendie  has  inspected  the  hydrophobic  dog,  and 
found  no  characteristic  morbid  change.  .In  all  cases,  however,  in  which  the 
poison  has  had  time  to  set  up  its  specific  actions,  the  principal  lesions  of 
structure  are  found  to  be  in  those  parts  supplied  partially  or  entirely  by  the 
eighth  pair  of  nerves.  The  tongue  is  swollen ;  the  fauces,  the  salivary  glands, 
and  the  mucous  membrane  at  the  back  of  the  larynx  behind  the  epiglottis, 
are  more  or  less  inflamed.  The  bronchial  membrane  is  also  occasionally  in- 
flamed, and  so  is  the  mucous  membrane  of  the  stomach,  which  generally  con- 
tains a  strange  mixture  of  straw,  hair,  paper,  hay,  horse-dung,  and  earth, 
showing  the  peculiar  morbid  propensity  of  the  animal ;  or,  being  void  of  those 
substances,  it  contains  a  fluid  resembling  the  deepest-colored  chocolate.  Such 
are  the  symptoms  and  phenomena  of  hydrophobia  in  the  dog,  the  chief  source, 
perhaps,  of  this  fatal  malady  to  the  human  race. 

The  susceptibility  of  the  human  subject  to  this  poison  is  by  no  means  uni- 
versal, for  only  ninety-four  persons  are  known  to  nave  died  out  of  one  hun- 
dred and  fifty-three  bitten,  making  the  chances  of  escaj)e  as  three  to  two 
nearly.  It  has  been  thought  this  occasional  immunity  does  not  arise  out  of 
any  want  of  susceptibility  to  the  action  of  the  poison,  but  from  the  person 
being  bitten  through  his  clothes,  and  the  dog's  tooth,  consequently,  having 
been  wiped  clean  fix)m  all  venom.     Meni^res,  however,  says  he  met  witH 
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fteven  cases  in  which  the  do^  must  have  bitten  through  several  folds,  and  yet 
they  all  proved  fatal ;  showing,  as  he  imagines,  the  little  importance  of  dress 
as  a  protection  from  this  malady. 

Neither  age  nor  sex  is  exempted  from  hydrophobia;  but  no  instance  is 
known  of  any  person  being  affected  with  hydrophobia  unless  antecedently 
bitten  by  a  rabid  animal  capable  of  communicating  the  disease. 

It  is  a  question  of  much  moment  whether  the  saliva  of  a  patient  laboring 
under  hydrophobia  will  or  will  not  communicate  the  disease.  It  may  be 
stated  as  an  undeniable  fact  that,  during  the  many  years  hydrophobia  has 
been  studied,  no  instance  is  known  of  its  having  been  communicated  from  one 
human  being  to  another,  although  many  instances  have  occurred  of  the  at- 
tendants having  being  bitten,  or  otherwise  accidentally  inoculated  with  the 
saliva  of  the  hydrophobic  patient.  The  only  circumstance  which  makes  this 
statement  at  all  questionable  is,  that  Magendic  and  Breschet  inoculated  two 
dogs  with  saliva  taken  from  a  diseased  patient,  shortly  before  his  death  from 
rabies,  and  that  one  dog  shortly  after>vards  died  of  hydrophobia.  Persons 
have  also  been  seized  with  rabies  in  consequence  of  having  wiped  their  lips 
with  napkins  or  cloths,  or  other  articles,  which  were  soiled  with  the  saliva 
(Enaux,  Chaushier,  and  Aurelianus). 

The  dog's  tooth  generally  implants  the  poison,  or  at  least  some  abrasion 
appears  to  be  necessary,  either  of  the  cutaneous  or  mucous  surfaces.  The 
ancients  were  aware  of  this,  for  Celsus  observes  that  the  integrity  of  the  lining 
membrane  of  the  mouth  is  necessary  to  the  operation  of  the  Psylli,  whose 
office  it  was  to  suck  out  the  poison  after  the  bite  of  a  rabid  dog ;  and  Diosco- 
rides  expressly  onlers  them  first  to  wash  their  mouths  with  astringent  wine, 
and  afterwards  to  lubricate  the  cavity  with  oil.  With  regard  to  dogs,  Meynill 
obi»erves  that  "such  of  them  as  have  been  tliought  to  become  affected  merely 
by  the  contagion  of  the  same  kennel  will  generally  be  found,  upon  minute 
examination,  to  exhibit  the  marks  of  bites,  though  concealed  by  the  hair." 
When  a  scratch  or  other  abrasion  exists,  a  rabid  dog  merely  licking  the  part 
18  sufficient  to  implant  the  poison  of  rabies. 

Diagnosis. — AV  hen  hydrophobia  is  fully  formed  there  is  no  disease  with 
which  it  can  be  confounded ;  but  there  are  many  reported  cases  in  which  the 
imagination  of  a  rmtient  bitten  by  a  do^  has  been  so  powerful  as  to  induce 
symptoms  resembling  the  disease.  In  nysteria  the  difficulty  of  swallowing 
exists,  but  no  other  symptom.  Tetanus  is  the  disease  with  which  rabies  is 
most  apt  to  be  confounded  ;  yet  the  differences  are  sufficiently  marked.  The 
spasm  of  the  muscles  is  more  continued  in  tetanus;  less  remitting,  and  never 
intermitting.  The  jaw  is  usually  much  in  motion  in  hydrophobia,  in  frequent 
attempts  to  clear  the  mouth  and  throat  from  the  peculiar  tenacious  mucus ; 
in  tetanus  it  is  fixed.  Tetanus  is  rarely  attended  with  aversion  to  liquids ;  on 
the  contrary,  the  bath  is  grateful ;  nor  are  the  tetanic  paroxysms  increased  by 
the  sight,  hearing,  or  touch  of  fluids.  Also,  tetanus  maKes  its  accession  usually 
at  a  much  earlier  period  afler  infliction  of  the  injury.  Physiologically,  while 
tetanus  is  a  disease  of  the  true  spinal  system,  hydrophobia  involves  the  brain 
also,  as  evinced  by  the  disorder  of  intellectual  function  and  special  sense,  even 
early  in  the  disease.  Further,  the  two  diseases  differ  greatly  in  their  mode  of 
induction.  Tetanus,  in  the  traumatic  cases,  is  caused  by  irntation  of  a  nerve, 
and  by  disease  of  the  spinal  marrow  in  those  which  are  idiopathic.  Hydro- 
phobia is  the  result  of  a  si)ecific  poison  introduced  into  the  cin*ulation,  and 
thence  affecting  the  nervous  system  as  a  poison  would  (Miller).  While  in 
tetanus  the  stimulus  which  excites  the  paroxysms  '*  operates  through  the  true 
spinal  cord,  in  hydrophobia  it  is  often  conducted  from  the  ganglia  of  special 
sense,  or  even  from  the  brain,  so  that  the  sight  or  sound  of  fluids,  or  even  the 
idea  of  them,  occasions,  ecjually  with  tlieir  contact,  or  with  that  of  a  current 
of  air,  the  most  distressing  convulsions''  (Carpenter). 
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Prognosifl. — There  are  few  instances  of  any  patient  or  animal  sufiering  from 
this  disease  having  recovered. 

Treatment. — As  there  are  but  very  few  authenticated  cases  of  recovery  from 
hydrophobia,  so  there  are  few  instances  of  any  mitigation  of  the  symptoms  bv 
the  use  of  medicine.  All  that  remains  is  to  mention  the  most  leaoing  expen- 
ments  that  have  been  made,  with  the  hope  that,  as  they  have  not  been  suc- 
cessful, they  may  not  be  wantonly  repeated. 

Dr.  Hamilton  gives  twenty-one  cases,  and  adds — "  many  hundreds  more  are 
on  record,"  in  which  venesection  has  been  unsuccessful,  though  frequent  and 
copious.  Opium  has  been  given  by  Dr.  Babington,  to  the  enormous  amount 
of  180  grains  of  solid  opium  in  eleven  hours,  without  the  slightest  narcotic 
effect,  or  the  slightest  mitigation  of  the  symptoms.  Nord  has  given  a  drachm 
of  belladonna  in  twelve  hours,  without  any  benefit.  Dr.  Atterly  gave  to  a 
child  eight  years  old  two  drachms  of  calomel  by  the  moujth,  and  rubfied  in  two 
ounces  and  a  half  of  strong  mercurial  ointment  in  a  few  hours,  with  an  equal 
want  of  success.  A  case,  however,  is  related  by  Ligget,  which  is  said  to  have 
been  successfully  treated  by  half-drachm  doses  of  calomel^  given  to  the  extent 
of  ptvalism,  induced  in  three  days,  after  four  and  a  half  drachms  of  calomel 
had  been  taken.  The  case  really  appears  to  have  been  one  of  hydrophobia ; 
and  recovery  is  said  to  have  been  complete  by  the  twelfth  day  (Amer,  Quar. 
Journal  of  Med.  Science,  Jan.,  1860).  Irony  arsenic,  nitrate  of  silver,  camphor, 
musk,  cantharides,  turpentine,  tobacco,  acetaJte  of  lead,  ammoniajcal  solutions  of 
copper,  hydrocyanic  add,  galvanism,  strychnine,  nitrous  oxide,  chlorine,  ana 
guaiaeum,  have  all  been  given  in  equally  large  doses,  but  have  signally  &iled. 
These  include  some  of  the  most  powerful  medicines  in  the  PharmacojxBia ;  and 
in  addition  to  these,  Ploucquet,  in  his  Literatura  Medica  Digesta,  has  enumer- 
ated nearly  150  others. 

The  failure  of  every  remedy  by  the  mouth,  and  the  inefficacy  of  opium,  of 
morphine,  and  of  laurel  uHiter,  even  when  injected  into  the  veins,  so  convinced 
Magendie  that  in  hydrophobia  the  constitution  was  armed  against  the  action 
of  any  medicinal  suostauce,  that  on  a  patient  laboring  under  this  disease  being 
brought  to  the  H6tel  Dieu,  he  determmed  to  rely  for  all  treatment  on  an  in- 
jection of  warm  water  into  the  veins.  The  patient,  at  the  time  of  the  operation, 
is  represented  as  being  absolutely  insane,  so  as  to  require  to  be  restrained.  In 
this  state,  and  with  a  pulse  of  150,  Magendie  injected  into  his  veins,  in  the 
course  of  two  hours  and  a  quarter,  two  pints  of  water,  at  the  temperature  of 
100°.  At  the  conclusion  of  this  operation  the  pulse  had  fallen  to  oO,  and  the 
patient  recovered  his  senses,  so  that  restraint  was  no  longer  necessary.  The 
sequel,  however,  renders  it  doubtful  whether  this  mitigation  was  desirable,  at 
the  price  of  the  intense  suffering  which  followed.  The  poor  man  lived  eight 
days  afterwards,  but  the  despondency  and  mental  agitation  quickly  returned, 
and  at  the  end  of  three  days  the  poison  (or  the  state  of  the  blood  mduced  by 
it  and  the  warm  water)  appeared  to  set  up  a  new  series  of  actions  on  the  sy- 
novial membranes  of  the  wrists,  elbows,  and  knees,  attended  with  excessive 
pain,  so  that  he  was  unable  to  bear  the  weight  of  the  bed-clothes,  and  he  died 
in  great  torture.  The  articulations  thus  affected  were  found,  on  post-mortem 
examination,  to  be  greatly  inflamed,  and  their  cavities  filled  with  pus.  This 
case  is  remarkable  as  being  the  one  in  which  life  wjis  prolonged  for  the  greatest 
period  of  time  recorded  of  this  disease.  The  experiment  has  since  been  re- 
peated by  Gaspard  and  others ;  but  the  mitigation,  if  any,  has  been  so  slight 
and  transient  as  to  give  no  encouragement  for  repeating  it ;  and,  tried  on  tiie 
rabid  dog  by  Youatt  and  Mayo,  it  proved  eminently  unsuccessful. 

The  proi>erty  which  some  animal  poisons  have  of  controlling  and  of  inter- 
rupting the  actions  of  other  morbid  poisons  on  the  constitution  has  caused 
even  animal  powons  to  be  tried  in  the  cure  of  this  disease.  The  rapid  and 
powerfully  acting  poison  of  the  viper  led  to  the  hope  that  the  bite  of  that 
reptile  might  prove  an  antidote  to  the  hydrophobic  virus ;  but  the  experiment, 
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trie<i  in  France,  Grennany,  and  Italy,  upon  animals,  has  been  entirely  unsuc- 
cessful. M.  Grindard  conceived  that  the  vaccine  virus  might  influence  hydro- 
phobia, and  he  vaccinated  a  hydrophobic  child  in  three  places,  and  afterwards 
injected  five  charges  of  vaccine  lymph  into  the  veins ;  but  the  child  died  with- 
out any  marked  remission,  and  in  the  usual  time.  The  following  draught  has 
been  found  rather  to  promote  euthanasia  than  to  hold  out  any  prospect  of 
cure: 

B.  ^irit.  JEther.  Sulph.,  Tinct.  Opii,  aa  trgxx;  Spirit.  Ammon.  Aromat., 
5aB.;  Chloroform,  tij^xx;  Mist  Camph.,  Jiss. ;  misce.  To  be  given  as  often  as 
may  be  considered  mfe  (Cunningham,  Carden). 

On  the  same  principle  chlorodyne  may  be  given.  The  vapor  bath  is  some- 
times useful  in  moderating  spasm. 

PreventiYe  Treatment. — The  probabilities  are,  that  unless  the  operation 
of  excision,  or  cauterization,  be  performed  within  a  few  minutes  after  the  bite 
of  the  rabid  animal,  it  is  impossiole  to  save  the  patient  from  the  fatal  disease, 
which,  according  to  the  susceptibility  of  his  constitution,  may  threaten  him 
at  any  moment.  In  all  probability  no  prophylactic  medicine  exists  in  nature, 
and  tiie  administration  of  any  potent  substance  by  way  of  prevention  is  worse 
than  useless;  for,  without  protecting  the  patient,  it  may  injure  his  constitu- 
tion. Mild  remedies,  if  they  tend  to  tranquillize  his  mind  and  appease  his 
apprehensions,  may  be  innocently  employed. 

The  theory  which  maintains  that  a  zymotic  incubation  first  takes  place  in 
the  wound,  by  which  the  poison  is  originally  implanted,  suggests  t$e  most 
rational  prophylactic — namely,  to  destroy  entirely  by  potasm  fusa  the  whole 
cicatrix,  where  practicable,  or  by  some  other  surgical  means  entirely  to  re- 
move it,  at  as  early  a  period  as  possible,  and  previo^is  to  the  occurrence  of 
fymptoms.  When  premonitory  symptoms  are  first  observed,  the  following 
plan  has  the  recommendation  of  Dr.  Maxwell  in  The  Indian  Journal  of  Mea- 
%cal  and  Physical  SciencCy  and  of  Dr.  Copland,  namely, — (1.)  That  the  original 
dcatrix  be  freely  laid  0{>en,  and  suppuration  from  it  speedily  and  freely  pro- 
duced and  maintained  for  several  months.  (2.)  The  nerves,  or  nerve,  lead- 
ing to  the  part  are  to  be  divided  without  delay,  the  more  remote  from  the 
wound  the  better.  (3.)  Free  perspiration  should  be  promoted  by  the  hot  air 
bath.  (4.)  Bleeding  from  the  arm  to  syiico|)e  in  robust  persons  with  sthenic 
symptoms,  or  cuppings  on  the  nape  of  the  neck,  are  modes  of  practice  indi- 
cated by  the  lesions  found  after  death. 


INFANTILE  <X)NVUL8ION8. 

Latin  Eq  ,  Memhromm  distenlio  infaniUis;  French   Eq  ,  Convulsions  de  Venfance  ; 
OsEifAN  £q.,  Klnderkrdmpfe ;  Italian  £q.,  Cuncnlaioni  de  ^bambini. 

Definition. — Convulsive  seizures^  consisting  of  contraction  of  muscles  by  gradual 
but  rapid  nhortening  of  the  muscular  fibres^  causing  such  hardness  and  stiffness 
o^  the  muscle  or  limb  that  it  camwt  be  overcome.  This  period  of  ionic  contrac- 
tion is  foUoired  by  clonic  sjjosmodic  phenomena,  characterized  by  the  occurrence 
of  aherwiting  movements  of  contraction  and  relaxation,  indejtendeni  of  the  will, 
i^ieh  is  as  poujerless  to  suspend  or  moderate  tliem  as  to  excite  them  (Tiiouhseau). 

Patholof^. — Convulsions  may  occur  from  the  time  of  birth  until  the  end 
of  the  seventh  or  eighth  year,  and  arise  from  the  following  causes: 

(1.)  From  manifi^t  anatomical  lesions  of  the  nervous  system,  especially 
during  the  progress  of  acute  disi^astts  of  the  brain  or  spinal  marrow,  and  which 
are  analogous  to  forms  of  epilejwy  arising  from  cerebral  tumors  and  other 
chronic  disorders  of  the  brain. 
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(2.)  As  the  expression  of  many  very  different  diseases,  or  the  premonitory 
beginning  of  them ;  for  example — 

(a.)  Of  Epilepsy. 

(b,)  Hysteria, 

(c.)   Chorea. 

{d.)   Tetanus. 

(e.)  Blood-poisoning,  as  of  unemia  and  of  narcotic  poisons. 

(/.)  Material  of  contagion  of  certain  diseases,  and  which  by  convulsions 
usher  in  the  attack,  as  of  scarlet  fever,  measles,  or  small-pox. 

ig.)  The  high  fever-heat  of  such  diseases  as  pneumonia  and  other  inflam- 
matory diseases  of  childhood. 

(h.)  The  result  of  terror  and  other  mental  emotions,  causing  excitement  of 
the  cerebral  ganglia,  transmitted  thence  to  the  medulla  oblongata. 

(i.)  Irritation  of  peripheral  nerves  from  teething,  intestinal  worms,  indi- 
gestion, or  painful  injuries  of  the  skin,  like  burns,  or  from  application  of 
blisters,  or  sinapisms,  or  painful  eruptions,  which  being  transmitted  to  the 
medulla  oblongata,  induce  that  morbidly  irritable  state  which  is  expressed  by 
threatening  "  reflex  convulsions." 

(3.)  Convulsions  occur  as  the  expression  of  a  hereditary  predispontioji. 
This  nervous  susceptibility  manifests  itself  in  diflerent  generations,  in  the 
same  or  in  different  ways.  It  commonly  happens  that  parents — mothers  especi- 
ally— who  in  their  infancy  were  subject  to  fits,  give  birth  to  individuals  who, 
in  their  turn,  are  affected  in  the  same  way  (Trousseau).  Niemeyer  and 
Duclos  also  bear  testimony  to  the  fact,  that  infantile  convulsions  are  often 
congenital,  all  the  children  of  a  family  being  sometimes  affected  in  the  same 
wav. 

(4.)  Convulsions  also  occur  as  the  result  of  insufficient  feeding,  or  of  bad 
food ;  or  in  those  who  have  lost  large  quantities  of  blood  from  spontaneous 
hemorrhage,  venesection,  or  leeches,  or  who  had  profuse  diarrhcea  persisting  for 
a  long  time.  In  proportion  as  the  nutritive  and  vegetative  functions  are 
feeble  and  languishing,  so  will  nervous  phenomena  be  mobile,  exalted,  and 
irregular.  The  dependence  of  the  normal  state  of  the  ner^'ous  system  on  the 
blood  and  the  nutritive  functions  being  mutual,  is  most  strikingly  marked  in 
children,  confirming  the  law  enunciated  by  Hippocrates — sanguis  moderator 
nervorum  (Trousseau). 

(5.)  As  a  consequence  of  albuminuria — as  an  acute  affection — as  a  result 
of  scarlet  fever,  or  of  Bright's  disease. 

(6.)  Traumatic  injury — such  as  penetration  of  the  brain  by  fine  needles. 
Examples  of  this  occurrence  are  cited  by  Trousseau  and  Underwood,  where, 
on  removal  of  the  child's  cap,  a  bit  of  colored  thread  twisted  on  the  scalp 
being  laid  hold  of,  a  long  needle  tonvhich  it  was  attached  was  pulled  out. 

In  the  acute  exanthemata  and  in  pneumonia,  convuli*ions  in  children  often 
seem  to  take  the  place  of  the  chill  or  rigor,  which  is  the  precursory  sign  in 
older  people  of  the  commencement  of  such  acute  diseases;  and  which  in  reality 
is  a  convulsion  of  a  small  degree  due  to  alternate  contraction  and  relaxation 
of  muscles. 

Morbid  Anatomy  discloses  many  morbid  conditions  of  a  verv  different 
nature,  associattMl  with  fatal  cases  of  convulsions;  but  the  cases  may  be  broadly 
classed  into — (1.)  Those  which  arise  from  manifest  anatomical  lesions  of  the 
nervous  system ;  and  (2. )  Those  which  seem  to  be  caused  by  no  material  change, 
or  at  least  where  the  most  inquisitive  examination  after  death  fails  to  reveal  the 
existence  of  any  organic  lesion  to  which  the  convulsions  may  be  ascribed.  To 
the  convulsions  associated  with  the  first  of  these  two  classes  the  name  of 
symptomafic  has  been  given ;  to  those  of  the  second  class,  the  name  of  idiopathic 
convulsions,  as  well  as  eclampsia,  have  been  assigned. 

But  although  no  anatomical  change  can  be  demonstrated,  it  is  not  to  be  at 
once  inferred  that  they  are  independent  of  any  material  afifection  seated  in 
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the  nervous  system.  For  the  most  part  the  lesions  that  have  been  found  in 
the  nervous  centres  in  these  and  similar  diseases  are  secondary — the  result  or 
consequences  of  the  disturbances  in  the  nervous  system.  Morgagni  expressed 
this  belief  long  ago,  when  he  wrote  that  "  the  cause  of  convulsions,  which  con- 
sists in  an  invisible  change  that  has  occurred  in  the  brain  and  nerves,  can- 
not be  detected  by  our  senses  after  .death.  Its  effects  alone  are  seen,  and 
these  vary  according  to  the  violence  and  duration  of  the  convulsions."  The 
more  often,  therefore,  convulsions  take  place,  the  more  liable  will  the  child 
be  to  the  occurrence  of  permanent  and  visible  lesion  of  the  nervous  system 
as  a  result  of  them.  Their  repeated  recurrences  tend  to  weaken  the  intellect 
and  impair  the  general  health. 

It  is  the  idiopathic  conimi^ions — eclampsia — those  which  are  connected  with 
well-defined  physiological  conditions,  which  ought  to  be  considered  under  the 
head  of  "  Infantile  Convulsions."  Those  which  are  symptomatic,  such  as  the 
convulsions  of  cerebro-meningitis,  or  of  other  diseases,  form  part  of  the  history 
of  the  particular  disease  of  which  they  are  one  of  the  expressions.  When, 
however,  they  are  the  result  of  the  existence  of  those  diseases,  and  come  in  at 
or  toward  their  termination,  instead  of  at  the  commencement,  then  they  prop- 
erly belong  to  this  Tlass — that  of  edanipgiay  the  particular  disease  being  then 
regarded  as  their  exciting  cause. 

Circumstances  apparently  the  most  insignificant  may  bring  about  convul- 
sions in  children  /predisposed  to  them ;  so  that  there  are  children  who  are 
liable  to  be  convulsed  \vdth  as  much  facilitv  as  other  children  will  sleep, 
dream,  or  become  delirious.     This  predisposition  is  chiefly  hereditary. 

The  rigidity  of  tonic  co)Uractiony  for  however  short  a  time,  always  precedes 
the  clonic  spasms.  These  may  be  very  violent,  while  the  preliminary  contrac- 
tion may  be  very  slight  and  transient.  Hence,  the  tonic  contraction  is  apt 
to  be  overlooked,  or  lost  sight  of.  In  other  cases  the  tonic  contraction  alone 
constitutes  the  convulsion.  A  period  of  rigidity  is  the  essential  element  of  all 
convulsions.  It  is  never  absent,  and  may  alone  be  present.  Collapse,  stupor, 
or  eoma  may  also  occur,  but  they  are  no  necessary  part  of  the  seizure,  but  the 
efiect  of  the  convulsions. 

Symptoms. — Infantile  convulsions  may  come  on  like  an  epileptic  fit  in  the 
adult,  suddenly,  and  with  no  premonitory  warning  to  indicate  the  invasion  of 
the  disease.  They  are  l)est  described  by  Trousseau,  as  follows :  "  The  child 
may  utter  a  cry,  lose  consciousness,  become  rigid  as  a  deal  board,  and  ulti- 
mately commence  to  struggle  with  a  fixed  chest  and  suspended  respiration. 
The  fiice,  pale  at  first,  becomes  red  and  livid,  and  the  eyes  fill  with  tears, 
which  run  over  the  cheeks,  and  the  veins  of  the  neck  are  turgid,  and  project 
like  knotted  cords.  The  clonic  spasms  then  set  in,  characterized  by  disorderly 
and  involuntary  contractions  of  many  muscles, — the  limbs  are  alternately 
flexed  and  extended ;  the  fingers  and  toes  successively  bent  and  stretched  out, 
separated  from  or  approximated  to  one  another,  but  most  freouently  in  a  state 
of  forcible  flexion  ;  the  thumb  is  adducted  and  hidden  by  the  fingers.  The 
head  is  drawn  backwards  or  is  bent  forwards;  and  sometimes  it  is  pulled 
laterally  by  irregular  and  jerking  rotatory  movements.  The  muscles  of  the 
hce  share  m  the  general  convuhiom;  the  eyes  are  the  seat  of  jerking  move- 
mentii,  and  roll  in  their  sockets;  they  are  generally  drawn  up  under  the  upi)er 
eyelid ;  more  rarely  they  are  pulled  downwards,  and  there  is  strabij^mtu*  con- 
vergens.  The  labial  commisures  are  dragged  upwards  and  outwards, — hence 
the  distorted  face  is  sometimes  frightful  to  beholders ;  and  then,  on  each  con- 
vulsive shock,  the  air  passes  through  the  kind  of  funnel  formed  by  the  corners 
of  the  half-opene<l  buccal  orifice,  making  a  suction  noise,  accompanied  by  a 
flow  of  fmthy,  and  sometimes  of  blowly  saliva.  The  tongue  is  apt  to  be  pro- 
truded, and  may  be  bitten,  and  so  lacerated  by  the  teeth.  As  the  muscles  of 
the  trunk  are  aflected  during  the  tonic  stage,  the  inspiratory  mus<*les  are  fixed, 
and  the  larynx,  sjNismodically  contracted,  no  longer  permits  the  free  i)assage 
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of  air.  Contraction  and  convulsion  of  the  abdominal  muscles  cause  expulsion 
of  urine  and  of  faeces.  The  clonic  spasvis  are  at  first  rapid  and  limited,  but 
become  slower  and  more  extensive,  till  at  last  a  deep  inspiration,  followed  by 
complete  relaxation,  announces  the  end  of  the  fit.  The  child  is  then  apt  to 
fall  into  a  state  of  somnolency  and  stupor.  Such  a  fit  may  last  onetor  two 
minutes,  and  may  be  repeated  over  and  over  again  during  half  a  day,  a 
whole  day,  or  more  days,  even  to  eighteen  days,  in  one  case,  during  hooping- 
cough." 

A  repetition  of  fits  may  be  anticipated,  when  the  sleep  is  not  sound,  after 
the  first  fit  has  subsided,  and  when  the  child  throws  itself  about,  gnashes  and 
grinds  its  teeth,  and  twitches  its  limbs  from  time  to  time. 

There  are  also  localized  convulsions  to  be  recognized,  such  as  partial  corwul- 
sions  of  one-half  of  the  body,  of  the  trunk  of  the  body,  of  the  muscles  of  the 
face,  of  the  muscles  of  the  eye. 

Another  form  of  partial  convulsion  consists  of  partial  spasms  of  the  pharynx, 
larynx,  and  muscles  of  respiration,  especially  accompanied  by  convulsions  of 
the  globes  of  the  eyes,  to  which  the  vague  names  of  "  inward  fits,'*  "  inward 
convuhions,"  or  " inward  spasms"  have  been  given. 

Children  a  few  days  afler  birth  are  apt  to  suffer  from  ^ght  convulsions  of 
this  kind,  expressed  by  the  rolling  about  of  the  eyes  during  sleep — ^the  eye- 
balls turned  upwards  with  the  cornese  under  the  upper  lids,  gentle  moaning, 
difficult  breathing,  twitches  of  the  muscles  of  the  face,  flushing,  or  lividity  of 
the  face.  It  is  to  those  phenomena  that  nurses  have  given  the  name  of  **  in- 
ward fits." 

Of  all  the  causes  mentioned  in  connection  with  convulsions,  none  are  so 
common  or  universal  as  indigestion.  Hence  the  quantity  and  quality  of  the 
food  and  condition  of  the  evacuations  ought  to  be  inquired  into  at  the  first. 

Prognosis. — If  the  tonic  stiffness  or  spasms  continue  affecting  the  trunk, 
the  sudden  arrest  and  complete  suspension  of  the  respiratory  functions  which 
it  entails  may  be  fatal  in  due  course  of  time;  so  also  "mtmra/te"  implicating 
the  larynx. 

Death  by  asphyxia  is  the  usual  mode  of  fatal  termination,  or  sometimes  by 
syncope. 

Convulsions  which  take  the  place  of  chill,  occurring  at  the  outset  of  dis- 
eases, are  not  generally  attended  with  danger;  but  those  which  occur  during 
the  course  of  general  diseases,  such  as  eruptive  fevers,  enteric  fever,  pulmo- 
nary or  intestinal  inflammation,  and  the  like,  and  especially  towards  their 
close,  are  si^uificant  of  great  danger,  arising  from  grave  complication  in  the 
condition  of  the  patient.  Convulsions  under  such  circumstances  generally 
usher  in  death.  They  are  more  particularly  liable  to  occur  thus  in  cases  of 
scarlet  fever,  in  the  third  stage,  associated  with  commencing  albuminuria. 

Grenerally  speaking,  convulsions  are  less  dangerous  in  proportion  as  they 
are  more  easily  excited.  Danger  is  great  in  attacks  during  the  first  months 
of  life;  in  older  children  prognosis  is  more  favorable. 

The  frequency  and  fatality  of  convulsions  diminish  as  the  development  and 
organization  of  the  nervous  system  becomes  more  perfect  as  age  advances. 

Treatment. — In  most  cases  it  ought  to  be  expectant  to  this  extent,  that  the 
clothing  must  be  loosened  completely,  so  a*  to  admit  air  freely,  and  antispas- 
modics, such  as  ether  alone,  or  combined  with  musk  or  belladonna,  may  be  given 
till  the  progress,  duration,  seat,  or  probable  cause  of  the  convulsions  may  be 
ascertained.  An  emetic,  a  purgative  enema,  a  searching  purgative,  such  as 
calomel,  combined  with  Jalap  or  rhubarb,  may  be  indicated ;  or  the  removal  of 
a  pin  in  the  dross,  which  had  been  long  pricking  the  skin,  or  too  tight  a  dress, 
mav,  on  removal  or  rectification,  cause  the  convulsions  to  cease. 

A  clyster  of  one  part  vinegar  and  three  })arts  water,  the  application  of  cold 
compresses*  to  the  head,  or  of  leeches  behind  the  ear,  if  the  convulsions  do  not 
subside,  are  remedies  advocated  by  Niemeyer. 
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If  gymptoiDB  denote  stupor,  cold  affusion  should  be  prescribed ;  if,  on  the 
other  fiand,  they  denote  some  collapse,  wine,  camphor,  musk,  and  other  stimu- 
lants must  be  used. 

If  indigestion  is  traced  as  the  source  of  the  fits  in  an  infant  or  young  child, 
a  few  drops  of  aromatic  spirit  of  ammonia,  or  the  same  quantity  of  ether,  may 
be  given  in  a  teaspoonful  of  water,  or  a  drop  of  anise  oil,  rubbed  up  with  sugar, 
may  be  given  from  time  to  time,  by  laying  the  powdered  sugar  so  saturated 
on  the  tongue  of  the  child. 

If  dentition  is  causing  the  convulsions,  the  dense  tissue  of  the  gums  over 
the  tooth  ought  to  be  relieved  by  lancing  it,  or  cutting  it  across  over  the 
crown  of  the  tooth. 

Dr.  Tanner  advises  the  administration  of  bromide  of  potassium  as  a  medicine 
from  which  more  may  be  hoped  for  than  anv  other.  If  there  be  inability  to 
swallow,  it  ought  to  be  given  in  enemata  of  heef  tea. 

Where  great  restlessness  prevails,  hydrocyanic  ojcid,  with  tincture  of  hyos- 
cyamtut,  may  be  given. 

Compression  of  the  carotid  arteries  and  chloroform  inhalation,  or  a  mixture  of 
ether  and  chloroform,  are  only  to  be  had  recourse  to  in  cases  of  prolonged  dura- 
tion, depending  on  such  irritation  as  that  of  dentition.  Anasthesia  thus  in- 
duced is  of  great  value. 

Trousseau  is  strongly  opposed  to  blisters  and  general  "revulsions  to  the 
skin,'*  except  in  some  cases  of  "inward  fits,"  involving  the  diaphragm,  or  the 
heart.  In  such  case  the  action  of  the  remedy  must  be  immediate,  as  by  am- 
monia. 

EPILEPSY. 

Latin  Eq.,  Epilepsin;  French  Eq.,  Epiiepsie;  German  Eq.,  EpiUpsie — Syn., 

Fallende  krankheit;  Italian  £q  ,  Epilessia, 

Definition. — A  complex  nervous  state,  in  which,  as  a  rule,  a  stidden  and  com- 
pute loi*s  of  Consciousness  preiHiils,  associated  with  convulsions,  as  ij  tonic  at  first, 
but  which  subsequently  become  clonic,  and  ultimately  impede  tlie  resjnratory  pro- 


The  attack,  lasting  from  tuH)  to  twenty  minutes,  is  followed  by  some  exhaustion 
and  sleep  (Petit  Mai). 

The  expression  of  Hie  epileptic  stat^  varies  from  the  most  severe  paroxysm  to 
mmple  vertiao,  a  momentary  mtspension  of  Consciousnei*s,  a  fixity  of  gaze,  a  totter 
of  dep,  and  a  confusion  which  ajtpears  and  disajjpears  ahutst  instantaneously, 
and  which  only  the  patient  can  recognize. 

Pathology. — This  disease  has  l)een  known  from  the  earliest  antiquity,  and 
is  remarkable  as  being  that  malady  which,  even  beyond  insanity,  was  made 
the  foundation  of  the  (iiw'trine  of  |K>sse?*si<m  by  evil  spirits,  alike  in  the  Jewish, 
Grecian,  and  Ronum  philosophy.  The  interest  and  importance  which  attaches 
to  ejnlepsy  cannot  l>e  In^tUir  expresse<l  than  has  bwn  done  by  Sir  Tliomas 
WmtMm.  He  writes  that  it  "is  scarcolv  less  terrible  to  witness  when  it  occurs 
in  its  severer  forms  than  tetanus  or  hydrophobia ;  but  it  is  not  attended  with 
the  same  urgent  and  immediate  peril  to  life.  Yet  it  is,  upon  the  whole,  pro- 
ductive of  even  more  distress  and  misery,  and  is  liable  to  terminate  in  even 
worse  than  death; — a  disease  not  {niinful,  probably,  in  itself;  seldom  immedi- 
ately fatal;  often  recovered  from  altogether;  yet  apt  in  manv  cases  to  end  in 
&tuity  or  insanity;  and  carrying  |)er])etual  anxiety  and  disniav  into  those 
&iuilics  which  it  has  once  visited"  (I^?cture  xxxv).  Again,  fulfy  impressed 
with  the  res|)onsibility  entailed  on  the  [>hvsician  in  the  diagnosis  between 
hysteria  and  epilejwy,  and  the  neci»Sf*ity  of  its  being  c^^rtain  and  accurate  in 
either  (use,  he  says,  "It  is  a  drea<lful  announcement  to  have  to  make  to  a 
iatlier  or  mother  that  their  child  la  epileptic'*  (Lecture  xxxviii;. 
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About  seven  per  cent,  of  the  cases  of  nervous  diseases  are  due  to  epilepsy 
(Reynolds). 

Unlike  chorea  and  tetanus,  there  is  an  interruption  alike  in  consciousness 
and  insensibility,  which  is  as  essential  an  element  in  the  epileptic  fit  as  the 
convulsions. 

Convulsions,  unconsciousness,  and  loss  of  sensibility,  are  the  essential  ele- 
ments of  an  epileptic  fit. 

By  clinical  observation  and  experiment,  it  is  presumed  that  the  excitement 
of  the  motor  nerves,  of  which  the  convulsions  are  the  exponent,  proceeds  from 
the  medulla  oblongata  and  the  portion  of  brain  lying  on  the  base  of  the  skull. 
That  such  is  the  correct  pathology  of  epilepsy  is  shown  by  Niemeyer  under 
the  four  following  heads : 

(1.)  By  the  interruption  of  the  fiinctions  of  the  hemispheres,  which  accom- 
panies the  convulsions.  It  is  not  probable  that  motor  impulses  proceed  from 
the  hemispheres  at  a  time  when  the  irritability  of  the  other  ganglion-cells  and 
nerve-fibres  is  extinguished. 

(2.)  Because  convulsions,  similar  to  epileptic  convulsions,  can  be  excited 
by  continuous  excitement  of  the  basilar  portion  of  the  brain  by  means  of  the 
induction  apparatus,  while  no  such  result  is  obtained  by  a  like  irritation  of 
the  various  parts  of  the  hemispheres. 

(3.)  Because  Kiissmaul  and  Tenner,  in  their  experiments  upon  animals, 
could  still  produce  convulsions  of  a  decidedly  epileptic  character  after  extir- 
pation of  both  hemispheres. 

(4.)  Sehroeder  Van  der  Kolk  has  found  that,  in  all  bodies  of  epileptics 
where  the  disease  had  been  of  long  standing,  besides  numerous  inconstant 
lesions,  there  was  always  a  dilatation  of  the  arterioles  and  capillaries  of  the 
medulla,  with  thickening  of  their  walls.  He  believes  that  epileptic  convul- 
sions depend  mainly  upon  an  increased  afHux  of  arterial  blood  to  the  medulla 
oblongata.  There  is  no  doubt,  moreover,  that  the  morbid  irritability  of  the 
medulla  which  occasions  epilepsy  may  arise  without  any  increase  or  diminution 
of  its  supply  of  blood,  merely  from  the  improper  character  of  its  nutriment 
and  from  the  admixture  of  certain  materials  in  the  blood.  It  must  also  be 
admitted  that  the  medulla  oblongata  may  be  thrown  into  an  irritated  condition 
by  the  transmission  of  a  morbid  impression  from  remote  regions  of  the  nervous 
system,  whether  central  or  peripheral.  It  is  well  known  that  neuromata  and 
dcatriceSf  or  tumors  pressing  upon  peripheral  nerves,  have  sometimes  occasioned 
epilepsy,  and  that  the  epilepsy  has  ceased  after  section  of  the  afiected  nerve  or 
after  removal  of  the  cause.  Perhaps,  also,  cerebral  tumors  and  other  diseases 
of  the  brain  and  spinal  marrow  may  induce  epilepsy  in  a  similar  manner  by 
gradual  transmission  of  a  morbid  irritability  to  the  medulla  oblongata.  This 
supposition  has  received  strong  support  from  the  result  of  recent  experiments 
by  Brown-S^quard,  in  which  dogs,  whose  spinal  marrows  had  been  injured, 
suffered  from  convulsions,  although  not  immediately,  but  some  time  after  the 
receipt  of  the  injury. 

It  is  difficult  to  say  why  the  morbid  irritability  of  the  motor  nerves  is  not 
continuous,  but  merely  occurs  in  paroxysms,  with  inter\'als  which  frequently 
are  of  ver}'  long  duration. 

It  has  been  affirmed  that  in  fifteen  out  of  twenty  cases,  in  which  the  brains 
of  epileptic  patients  have  been  examined,  the  structure  of  that  organ  has  been 
in  every  raspect  healthy.  Even  when  the  patient  has  died  during  the  par- 
oxysm, the  brain  has  in  many  instances  been  found  congested  only.  Epilepsy 
has  been  therefore  regarded  as  a  functional  disease,  the  particular  seat  of  lesion 
not  being  determined. 

But  although  epilepsy  may  exist  without  any  obvious  disease  of  the  brain 
or  of  its  membranes,  it  must  be  admitted  that  the  brain  and  its  membranes 
are  occasionally  found  in  every  state  of  disease  to  which  those  parts  are  liable. 
Thus,  the  membranes  may  be  inflamed,  thickened,  or  ossified,  and  with  every 
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variety  of  exudation ;  or  the  substance  of  the  brain  may  be  indurated  or  soft- 
ened— the  seat  of  abscess,  of  cancer,  of  tubercle,  or  of  other  structural  disease. 
Any  such  structural  disease  is  then  considered  to  give  rise  to  the  epileptiform 
attack.  Dr.  Sieveking,  whose  researches  into  the  nature  of  this  disease  have 
been  most  prolonged  and  laborious,  once  showed  me  an  interesting  old  Grerman 
work  by  T.  and  C.  Wenzel,  in  which  the  epileptic  state  was  shown  to  have 
been  invariably  found  associated  with  a  morbid  state  of  the  pituitary  body  in 
the  «e//a  turcica — a  spot  of  the  encephalic  region  very  rarely  examined  in  post- 
mortem examinations.  On  the  other  hand,  Niemeyer  states  (very  laconically) 
that  **  alteration  in  the  appendages  of  the  brain,  which  Wenzel  mentions  as  a 
constant  lesion  in  epilepsy,  is  absent  in  the  majority  of  the  cases." 

The  tendency  of  modern  pathology  seems  to  be  to  connect  the  epileptic 
seizure  with  a  variety  of  pathologico-anatomical  lesions  of  a  variable  and 
inconstant  kind,  such  as  have  been  mentioned. 

There  are  also  cases  referred  to  causes  of  an  eccentric  or  peripheral  nature, 
such  as  to  uterine  or  ovarian  disease,  which  are  thus  said  to  act  upon  the  brain 
through  the  medium  of  the  nervous  system,  in  some  way  as  yet  unknown — 
reflex  epilepsy. 

Dr.  To<ld  developed  a  theory  of  the  diseiise,  suggested  by  the  occasional 
occurrence  of  epilepsy  with  renal  affections.  He  held  that  the  peculiar  features 
of  an  epileptic  seizure  are  due  to  the  gradual  accumulation  of  a  morbid  mate- 
rial in  the  olood,  until  it  reaches  such  an  amount  as  to  operate  upon  the  brain, 
as  it  were,  in  an  explosive  manner.  In  other  words,  the  influence  of  this  mor- 
bid matter,  when  in  sufficient  quantity,  excites  a  highly  polarized  state  of  the 
brain,  or  of  certain  parts  of  it,  and  these  discharge  their  nervous  {)ower  upon 
certain  other  parts  of  the  cerebro-spinal  centre,  in  such  a  way  as  to  give  rise 
to  the  phenomena  of  the  fit.  This  theory  assumes  that  the  essential  derange- 
ment of  health  in  epilepsy  consists  in  the  generation  of  a  morbid  matter  which 
infects  the  blood,  and  it  supposes  that  this  morbid  matter  has  a  special  affinity 
for  the  brain,  or  for  certain  parts  of  it,  just  as  strychnine  exercises  a  special 
affinity  for  the  spinal  cord.  According  to  this  theory,  the  disease  ought  to 
have  found  a  nosological  place  amongst  the  constitutional  diseases.  But,  to' 
give  a  definite  character  to  such  a  humoral  theory,  it  were  necessary  to  dis- 
cover some  morbid  matter  in  the  blood  in  every  case  of  epilepsy. 

"This  desideratum  has  as  yet  been  only  partially  obtained.  The  clue  to  a 
discover^'  of  this  kind  was  first  given  by  the  observations  of  Prevost  and 
Dumas  upon  the  effect  of  excb«ion  of  the  kidneys.  These  observers  found  that 
the  removal  of  the  kidneys  alwavs  led  to  an  accumulation  of  a  considerable 
quantity  of  urea  in  the  blood,  followed  by  convulsions  and  coma — an  epileptic 
state.  After  this,  clinical  observations  W  practical  physicians  showed  that 
disease  of  the  kidney  was  apt  to  be  followed  by  attacks  of  convulsions  and 
coma,  when  the  excretion  of  urine  fell  in  quantity  to  a  very  low  amount ;  and 
it  was  found  that,  in  such  cases,  a  considerable  quantity  of  urea  was  present  in 
the  bhHxl.  A  connection  was  clearly  thus  established  between  the  presence  of 
urea  in  the  blood,  defective  renal  action,  and  the  epileptic  condition;  but 
whether  the  active  poison  is  urea  cannot  yet  be  decided.  Frerichs,  indeed, 
has  lately  affirmed  that  it  is  carbonate  of  ammonia,  a  product  of  the  decom- 
position of  urea.  But  even  this  is  ntiW  sub  jud ice.  All  that  we  really  know 
IS,  that  in  certain  states  of  diseased  kidney,  when  the  excretion  falls  below  a 
certain  point,  urea  will  accumulate  in  the  blood,  and  epileptic  seizures  will 
ensue ;  and,  should  the  patient  die,  we  find  no  brain-lesion  to  explain  the 
phenomena;  but  we  find  uneiiui  vocal  evidence  of  diseased  kidney"  ("Clinical 
Lectures,"  by  Dr.  K.  B.  Todd,  Med.  Times  and  Gazette,  Aug.  5,  1854). 

In  the  present  state  of  our  knowledge,  therefore,  and  knowing  that  there  are 
a  Unreal  many  cases  in  which  the  epileptic  phenomena  have  recurre<l  during  a 
long  period,  and  in  which  post-mortem  examination  reveals  no  lesion  with 
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which  symptoms  can  be  connected,  it  is  then  better  to  consider  epilepsy  as  an 
intrinsic  disease  of  the  brain,  because  the  most  constant  and  marked  groups 
of  phenomena  are  referable  to  the  functions  of  the  central  parts ;  whue  the 
loss  of  consciousness,  associated  with  excessive  mobility,  leads  one  to  regard 
those  parts  of  the  brain  in  the  immediate  vicinity  of  the  sella  turdoa  and  basi- 
lar portion  of  the  occipital  region — for  example,  the  central  ganglia  or  me- 
dulla oblongata — as  parts  where,  in  future,  morbid  anatomy  may  yet  discover 
a  lesion. 

On  the  other  hand,  epilepsy  in  very  many  cases  must  be  regarded  as  "  a  dis- 
ease of  the  whole  man,  and  not  of  any  one  organ  or  system  of  organs  alone ;" 
and  if  lesions  of  a  more  or  less  constant  kind  be  ever  found  in  the  brain,  they 
would  merely  stand  in  the  same  relation  to  epilepsy  that  morbid  states  of  the 
kidney  do  in  relation  to  the  whole  phenomena  of  Bright's  disease,  regarded  as 
a  coiwtUutwnal  dUease,  Epilepsy,  therefore,  might  with  fair  reason  be  re- 
garded in  this  respect  as  a  constitutional  disease,  with  intervals  of  apparent 
nrecdom,  and  with  times  at  which  the  disease  culminates  in  the  characteristic 

Earoxysm.  In  order  fully  to  appreciate  the  nature  of  epilepsy,  as  Dr.  Sieve- 
ing  justly  remarks,  a  careful  study  of  the  general  condition  of  each  patient 
is  necessary,  and  especially  of  the  phenomena  which  may  show  themselves  in 
the  intervals  of  freedom  from  the  paroxysms.  Nutrition  changes  in  epilepsy 
may  be  connected  with  a  constitutional  state  of  ill-health,  such  as  gout,  scrof- 
ula, or  the  like,  the  paroxysms  having  a  remote  origin  in  the  state  of  the 
blood ;  and  when  once  set  up,  they  bring  the  medtdla  oblongata  and  upper 
part  of  the  spinal  cord  into  that  condition  of  excessive  and  perverted  func- 
tional activity  which  maintains  the  epileptic  state.  Arterial  spasms  and  the 
consequent  cerebro-spinal  anaemia  is  believed  to  be  the  first  step  of  this  disor- 
dered movement.  The  pale  face,  the  loss  of  consciousness,  the  contraction  of 
the  muscles  of  the  chest  and  larynx  at  the  commencement  of  the  fit,  are  all 
considered  to  point  to  this  cerebral  condition. 

The  scantiness  of  our  knowledge  regarding  the  causes  of  epilepy  renders 
statistics  of  very  secondary  importance  regarding  the  conditions  of  its  develop- 
ment. In  the  words  of  Niemeyer,  "  we  do  not  know  of  one  single  agent  of 
which  we  can  certainly  predict  that  it  will  produce  epilepsy  ;  yet  we  must 
admit  that  all  the  assigned  causes  of  epilepsy  by  themselves  are  incapable  of 
producing  it,  and  that  the  co-operation  of  the  second  and  unknown  factor  is 
always  requisite." 

It  is  a  very  common  disease.  Six  in  one  thousand  individuals  are  epilep- 
tics.    Attention  must  not  be  limited  to  the  paroxysm  alone. 

Sjrmptoms. — Epilepsy  may  be  grave  or  slight.  The  attack  often  occurs 
without  any  previous  warning ;  so  much  so  that  Greorget  estimates  that  in  95 
cases  out  of  100  there  are  no  premonitory  symptoms.  These  warnings  are 
known  by  the  term  "atira"  They  comprise  all  the  premonitory  symptoms 
which  may  prognosticate  the  approach  of  a  fit.  Dr.  Sieveking  has  noted  such 
"warnings'  in  48  out  of  104  cases — a  little  more  than  46  per  cent.  Many 
patients,  however,  on  the  approach  of  the  fit,  have  vertigo  or  headache ;  some 
swelling  of  the  veins,  or  throbbing  of  the  arteries  of  the  head ;  while  others 
again  have  ocular  spectra,  or  affections  of  the  other  senses.  Dr.  Gregory 
used  to  mention  in  his  lectures  the  case  of  an  officer  whose  paroxysm  was  al- 
ways i)re(.'eded  by  the  spectre  of  a  little  old  woman  dressed  in  a  blue  cloak, 
who  issued,  as  he  imagined,  from  the  corner  of  the  room,  and  knocked  him 
down  with  her  stick.  Dr.  Fothergill  attended  a  Quaker  who  always  fancied 
he  saw  his  garb  covered  with  spangles  before  he  fell  into  the  fit.  These  ocular 
s|)ectra  are  very  numerous ;  but  the  most  common  are  flashes  of  light,  tad- 
poles, flics,  colored  areohe  around  the  flame  of  the  candle,  black  dogs,  and 
white  hoi-ses.  Others  have  hallucinations  of  hearing,  as  the  ringing  of  bells, 
or  the  roaring  of  the  sea ;  while  others  again  are  annoyed  bv  the  smell  of  disa- 
greeable odors,  or  by  the  sensation  of  unpleasant  tastes.     When  the  sense  of 
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touch  18  the  seat  of  the  hallucination,  the  term  *'aura  epileptica"  is  used  to  ex- 
press it  In  these  cases  the  patient  has  often  the  sensation  of  a  fluid  creeping 
from  the  fingers  or  toes  upwards  towards  the  trunk  ;  others  feel  as  though  a 
spider  or  other  insect  were  crawling  over  the  skin.  Dr.  Elliotson  speaks  of  a 
patient  that  had  two  aurce,  each  of  which  ran  along  the  dorsum  of  each  foot, 
ascended  up  the  front  of  the  legs  and  thighs  to  the  trunk,  where  they  broke  into 
^ye  streams,  all  of  which  again  met  at  the  epigastrium,  and,  having  reached  this 
point,  he  fell  into  the  fit.  The  late  Dr.  John  Thomson,  of  Edinburgh,  relates 
an  instance  of  an  epileptic  ''aura"  commencing  in  an  old  cicatrix  in  the  side; 
and  Sir  Thomas  Watson  mentions  the  warning  sensation  as  originating  in  the 
thumb  of  one  of  his  patients,  which  presently  became  twisted  inwards ;  and  he 
could  sometimes  prevent  the  complete  expression  of  the  fit  by  tying  his  hand- 
kerchief tightly  round  the  throat.  Esquirol  relates  the  case  of  a  woman,  in 
which  the  prodrome  consisted  in  the  patient  turning  round  for  a  considerable 
time;  and  another  of  a  man,  who  ran  with  all  his  might,  till  at  length  he  fell 
down,  overpowered  by  the  disease. 

Although  these  sensations  {aura)  may  be  subjective,  and  experienced  only 
in  the  skin,  and  not  following  the  course  of  any  particular  nerve,  yet  their 
subjective  origin  may  "be  due  to  some  injury  done  to,  or  some  morbid  im- 
pression made  upon,  an  afferent  nerve,"  as  well  as  to  some  morbid  condition  of 
the  brain  itself. 

Two  forms  of  epileptic  seizures  are  to  be  recognized,  namely — 

(1.)  Lapses  of  consciousness  only. 

(2.)  Lapses  of  consciousness,  with  the  accompaniment  of  slight  convulsive 
movement. 

In  the  former — the  genuine  "petit  mal" — the  patient  has  simply  become 
giddy  (epileptic  vertigo)  often  amid  business  or  conversation.  He  must  then 
either  seat  himself,  or  he  staggers,  or  sinks  slowly  to  the  ground  without  any 
oulcrv.  His  face  is  pale,  his  eyes  are  fixed.  A  few  convulsive  twitches  play 
over  his  face  and  the  extremities,  especially  the  upper  ones.  He  recovers  in 
a  few  minutes,  looks  wildly  around  him,  and  after  the  lapse  of  a  few  minutes, 
appears  to  be  himself  again,  and  able  to  resume  his  usual  avocation  (Nie- 

MEYER). 

A  still  more  mild  and  rudimentary  fomf  of  epilepsy  is  the  vertigo  epileptique, 
where  consciousness  alone  is  clouded  for  a  few  seconds,  the  countenance  pale, 
and  the  eyes  fixed ;  but  the  patient  does  not  fall.  He  may  lose  hold  of  any- 
thing he  has  in  his  hand  at  tnc  time. 

Regarding  the  frequency  of  the  occurrence  of  individual  symptoms.  Dr. 
Sieveking  met  with  headache  in  06  out  of  104  cases,  or  in  a  ratio  of  53.8  per 
cent. ;  and  the  pathological  import  of  the  symptom  varies  much  according  to 
the  period  at  which  it  is  met  with.  It  may  be  connected  with  the  fit  etio- 
lofrically ;  or  it  may  be  a  consequence  of  the  attack ;  or  it  may  be  a  casual 
oomcidcnee  (  On  Epilep>*y  and  Epileptiform  Seizures,  second  edition,  p.  ^). 

According  to  Reynolds,  the  relative  frequency  of  the  different  classes  of 
premonitory  symptoms  is  as  follows:  Mental  and  emotional^  in  11.1  per  cent.; 
mnmiional n/mptoma,  in  19.8  per  cent.;  jtwtarial  phenomena,  in  8.6  per  cent.; 
vMculnr  and  secretory  disturbance,  in  3.7  per  cent. 

In  the  aduH,  whether  the  warning  symptoms  be  or  be  not  present,  the 
attack  usually  commences  by  the  patient  uttering  a  cry,  losing  on  the  instant 
all  consciousness,  and  falling  down  in  convulsions,  his  mouth  covered  with 
foam. 

The  more  immediate  or  directly  precursory  symptom  of  this  event  b  a 
roomeutar}'  and  deathlike  paleness  oi  the  face  at  the  time  of  the  full,  which 
b  immediately  followed  by  the  flushe<l  face  (Trousseau,  G.  Johnhon). 

The  convulsions  vary  from  the  most  trifling  and  transitory  convulsive  move- 
ment to  the  most  frightful,  terrific,  and  hmg-con tinned  struggles.     In  mild 
only  one  limb  is  convulsed ;  in  others  only  the  fiuce,  the  Tip,  or  the  eye.. 
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Esquirol  ^ives  the  case  of  a  lady  whose  fits  were  so  slight  that  although  often 
seized  on  norseback  she  never  fell  off.  In  a  few  seconds  she  recovered,  and 
resumed  the  conversation  by  finishing  the  sentence  she  was  expressing.  In 
this  case,  however,  the  epileptic  cry  and  the  convulsed  eye  denoted  the  true 
nature  of  the  attack.  Another  lady,  advanced  in  life,  suffered  from  fits  so 
slight  that  she  preserved  her  seat  in  the  chair ;  and  except  for  the  occurrence 
of  some  slight  convulsive  motions  about  the  mouth,  followed  by  a  short  sleep, 
the  attack  would  have  passed  unnoticed.  Attacks  so  mild  often  occur  many 
times  in  the  day,  last  about  five  minutes,  and  appear  for  a  time  to  leave  no 
feeling  of  ill-health  behind. 

In  severe  forms  of  epilepsy  the  convulsions  are  more  formidable ;  the  hair 
stands  on  end,  the  forehead  is  wrinkled,  and  the  brow  is  knit.  If  the  eyelid 
be  opened,  the  eye  is  seen  to  be  injected,  sometimes  convulsively  agitated,  at 
other  times  in  a  state  of  strabismus,  and  sometimes  fixed:  more  commonly 
the  eyelid  is  quivering,  and  half  open,  so  as  to  show  the  white  of  the  lower 
portion  of  the  conjunctivte.  The  face  is  red,  or  livid  and  swollen,  the  teeth 
generally  clenched,  and  the  lip  covered  with  foam  ;  sometimes,  however,  the 
mouth  is  open  and  the  tongue  thrust  forward ;  and  should  the  masseter 
muscles  now  act  spasmodically,  it  may  be  bitten  through,  or  otherwise  much 
injured,  and  the  foam  consequently  be  mixed  with  blood.  The  force  with 
which  the  jaw  closes  is  so  great  that  teeth  have  been  known  to  be  broken  and 
the  jaw  luxated.  The  limbs,  also,  are  violently  convulsed,  thrown  about  in 
every  direction,  and  with  such  power  that  it  often  requires  three  or  four  per- 
sons to  prevent  the  patient  seriously  hurting  himself.  In  these  convulsions, 
also,  the  hands  are  strongly  clenched,  and  the  body  is  oflen  arched  backwards 
(ppi8thoto)io8) ;  when,  on  the  muscles  relaxing,  the  patient  may  fiill  to  the 
ground  with  great  force.  While  the  limbs  and  trunk  are  thus  powerfully 
agitated,  the  muscles  of  the  chest  are  often  spasmodically  fixed,  so  as  hardly 
to  permit  the  acts  of  respiration. 

The  functions  of  organic  life  are  also  implicated  in  this  scene  of  tumult. 
The  pulse  is  generally  frequent,  sometimes  hard  and  intermittent,  and  at 
other  times  scarcely  perceptible,  although  the  heart's  beats  are  strong  and 
tumultuous.  The  respiration  is  stertorous,  the  stomach  and  bowels  troubled 
with  borborygmi,  the  skin  bathed  in  sweat,  while  the  urine,  semen,  or  faeces 
are  occasionally  emitted.  Blood  sometimes  flows  from  the  eyes,  ears,  or  nose, 
finghtfully  expressive  of  the  violence  of  the  attack. 

When  the  paroxysm  has  reached  its  crisis  the  muscles  relax,  the  convul- 
sions subside,  the  respiration  becomes  more  free,  the  pulse  more  regular,  and 
the  countenance  more  natural ;  and  at  length  the  patient  falls  into  a  heavy 
sleep,  from  which  he  awakes  sometimes  in  good  health,  but  more  often  shaken, 
exhausted,  and  suffering  from  severe  headache,  which  lasts  some  hours  or 
even  days.  In  neither  case,  however,  has  he  the  slightest  consciousness  or  re- 
membrance of  what  has  passed.  In  other  instances  the  termination  of  one 
paroxysm  is  but  the  beginning  of  another,  and  the  succession  is  occasionally 
so  continued  that  the  attack,  with  short  intermissions,  may  last  twenty-four 
or  forty-eight  hours,  or  even  longer. 

When  children,  from  teething  or  other  causes,  are  seized  with  epilepsy,  the 
attack  is  often  preceded  by  a  spasmodic  affection  of  the  larynx,  causing  the 
whooping  or  crowing  sound  so  well  known  to  every  practitioner ;  but  it  may, 
and  often  does,  take  place  without  any  warning,  f  n  the  former  case  the  child 
perhai)s  is  in  his  best  health,  but  on  awakening  is  seized  with  the  characteristic 
whoop,  often  accompanied  by  a  spasmodic  flexion  of  the  thumb  against  the 
palm ;  or  the  fingers  are  clenched,  or  the  toes  bent.  These  symptoms  may 
recur  a  varied  number  of  times,  till  at  length,  with  or  without  this  warning, 
the  eye  is  seen  staring,  fixed,  or  convulsed ;  the  face  and  extremities  pale  or 
livid ;  the  hand  clenched,  the  body  rigid,  and  the  head  and  trunk  curved 
backwards.     The  fit  is  now  formed ;  and  if  we  examine  the  fontanelle  we  find 


SYMPTOMS    AND   CAUSES   OF   EPILEPSY.  131 

it  distended  and  pulsating.  These  symptoms  generally  last  only  a  few  minutes, 
when  a  strong  expiration  takes  place :  a  fit  oi  crying  succeeds,  and  the  child, 
much  exhausted,  recovers  its  consciousness,  and  after  a  short  interval  gen- 
erally falls  asleep.  These  convulsions  seldom  occur  during  the  early  penods 
of  lactation,  nor  until  the  commencement  of  the  period  of  dentition,  and  rarely 
after  three  years  of  age. 

The  duration  of  the  paroxysm  in  children  seldom  lasts  more  than  a  few 
minutes.  In  the  adult  it  often  does  not  exceed  that  period ;  but  in  many 
cases  it  lasts  half  an  hour  to  two  hours,  while  in  others  the  greater  part  of 
the  day  passes  before  the  paroxysm  terminates. 

It  seldom  happens  that  the  paroxysm  occurs  but  once.  In  the  mildest  ease 
in  the  child  it  is  commonly  repeated  three  or  four  times  in  the  course  of  the 
first  three  or  four  years  of  childhood,  while  in  other  cases  it  will  occur  three 
or  four  times  in  the  day ;  and  in  severe  cases  the  child  is  hardly  out  of  one 
fit  before  it  falls  into  another,  till  at  length  they  gradually  subside.  In  the 
adult  the  frequency  of  the  fit  varies  extremely  in  different  patients.  In 
some  instances  there  is  an  interval  of  several  years ;  at  others  it  returns 
annually,  or  every  six  months,  or  mensually,  weekly,  or  even  daily ;  while 
others  will  have  twenty  or  thirty  fits  in  the  course  of  the  same  day.  The 
period  of  the  day  at  which  the  attack  takes  place  is  also  very  varied,  for  it 
may  occur  during  the  day,  at  night  when  asleep,  or  in  the  morning  when  just 
awakening. 

Causes. — When  epilepsy  is  the  result  of  a  powerful  original  tendency,  it 
often  occurs  without  any  apparent  cause,  and  when  the  patient  is  in  his  best 
health.  The  effects  of  moral  causes  in  its  production  are  so  well  known  that 
Raphael  has  introduced  into  his  picture  of^the  Transfiguration  a  boy  falling 
into  an  epileptic  fit.  Fright  is  considered  a  very  common  cause.  Dr.  Web- 
ster says  that  one  of  the  worst  cases  he  had  ever  seen  was  that  of  a  young 
female  who  was  frightened  by  seeing  a  young  man  dressed  in  a  white  sheet, 
personifying  a  "  ghost." 

Besides  moral  causes,  errors  in  diet,  excess  of  any  kind,  blows  on  the  head, 
eveiy  structural  or  functional  disease  of  the  brain,  and  especially  insanity ; 
or  any  severe  disease,  as  /ever,  or  gnusU-pox,  are  all  powerful  remote  causes. 
Amongst  soldiers  in  the  guards,  in  the  experience  of  Dr.  Graham  Balfour, 
the  fits,  with  one  exception,  seemed  to  be  brought  on  by  gorging  the  stomach, 
usually  with  beer.  He  became  so  satisfied  of  this  that,  when  turued  out  in 
the  middle  of  the  night  to  a  man  in  a  "  fit,"  the  excitation  of  vomiting  gen- 
endly  relieved  the  paroxysm. 

In  children  the  irritation  of  teething  is  the  most  common  cause;  and, 
indeed,  in  France  epilepsy  is  often  tenned  "  inal  des  enfam.** 

Puberty  is  the  next  most  frequent  period  at  which  it  occurs ;  and  its  fre- 
queocy  as  a  primary  disease  decreases  from  that  time  till  fifty,  when  it  again 
increases,  from  the  tendency  the  brain  now  has  to  insanity  and  to  structural 
difleaM. 

The  following  table  of  cases,  collected  by  Dr.  Reynolds,  shows  the  influence 
id  age  in  the  production  of  epilepsy : 

A|ce  of  Comincncemeiit. 
Under  ten  yearg,         .        \        .        .        .        . 
Between  ten  iind  twenty  years,  .... 
Between  twenty  and  forty-five  years, 
Over  forty-five  years, 


Males. 

Females. 

ToUl. 

10 

9 

19 

66 

40 

106 

25 

20 

45 

1 

1 

2 

102  70  172 


Thus  the  period  from  ton  to  twenty  is  the  one  of  greatest  frequency  of  the 
heginning  of  epilepsy,  and  is  that  period  of  life  which  embraces  processes  of 
Ik  second  dentition,  and  of  the  establishment  of  puberty. 


roditary* 

NoD-Hereditaiy. 

88.88 

46.16 

16.66 

68.82 
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The  larger  number  of  eases  in  this  group  showed  their  first  symptoms  of 
epilepsy  between  the  ages  of  thirteen  and  seventeen,  inclusive. 

A  comparative  immunity  from  attack  was  present  from  twenty-five  to 
thirty-five ;  and  the  greater  proportion  of  cases  forming  the  third  group  were 
seized  at  or  about  the  age  of  forty  years. 

In  case«  where  there  is  a  hereditary  taint,  epilepsy  is  developed  at  earlier 
ages ;  and  at  an  earlier  age  among  boys  than  among  girls. 

CommcDcing. 
Under  fifteen  years,       .... 
Above  "  .... 

Hereditary  predisposition  plays  an  unmistakable  part  in  the  production  of 
epilepsy.  Its  existence  or  presence  is  demonstrable  in  nearly  one-third  of  all 
.the  cases.  The  disease  is  apparent,  especially  in  persons  descended  from  epi- 
leptic parents,  particularlv  epileptic  mothers,  as  well  as  individuals  whose 
parents  or  ancestors  have  become  insane  or  intemperate  (Niemeyer). 

As  epilepsy  is  common  in  idiots  whose  heads  are  deformed,  it  has  been 
affirmed  that  mankind  become  more  liable  to  this  disease  in  proportion  as 
the  facial  angle  approaches  to  70°.  There  are  many  exceptions,  however,  to 
this  statement.  In  infancy,  and  under  seven  years,  epilepsy  occurs  in  nearly 
equal  proportions  in  both  sexes.  After  puberty,  when  the  distinction  of  sex 
is  marked,  some  authors  contend  that  it  is  more  common  in  males  than  in 
females ;  Dr.  Elliotson  thinks  in  the  proportion  of  27  to  11 ;  Esquirol,  how- 
ever, states  that,  on  comparing  the  number  of  epileptics  at  Bic^tre  and  at 
Salp^tri^re,  the  number  of  women  attacked  was  one-third  greater  than  that 
of  the  men.  In  an  analysis  of  the  returns  of  the  Registrar-Greneral,  given 
by  Dr.  Bieveking,  with  reference  to  the  mortality  from  the  disease  in  either 
sex  during  the  past  seven  years,  it  appears  that  6729  were  males,  and  6149 
females,  giving  a  relative  proportion  of  52.26  males  to  47.73  females.  Sir 
Thomas  Watson  also  states  that  he  has  seen  "  more  epileptic  boys  and  men 
than  girls  and  women."  Dr.  Webster  is  of  opinion  that  the  disease  is  on  the 
increase  in  this  country. 

Dr.  Sieveking  could  trace  hereditary  tendency  in  13.4  per  cent,  of  his 
cases.  Dr.  Webster  believes,  from  a  combination  of  his  own  investigations 
with  those  of  Esquirol  and  others,  that  one-third  of  the  cases  may  be  traced 
to  hereditary  descent.  There  is  no  doubt  that  a  tendencv  to  the  disease  is 
frequently  hereditary.  It  may  pass  from  parent  to  child ;  or  it  may  skip 
over  a  generation  or  two,  and  appear  in  the  grandchild  or  great-grandchild. 
The  scrofulous  diathesis  is  also  a  strong  predisposing  cause  of  epilepsy. 

Of  other  exciting  causes  "there  are  certain  vices,"  writes  Sir  Thomas 
Watson,  "  which  are  justly  considered  as  influential  in  aggravating,  and  even 
in  creating,  a  di3|)osition  to  epilepsy.  Debauchery  of  all  kinds,  the  habitual 
indulgence  in  intoxicating  liquors ;  and,  above  all,  the  mosft  powerful  predis- 
IK)sing  cause  of  any,  not  congenital,  is  masturbation — a  vice  which  it  is  pain- 
ful and  difficult  even  to  allude  to  in  this  manner,  and  still  more  difficult  to 
make  the  subject  of  inquiry  with  a  patient.  But  there  is  much  reason  to  be 
certain  that  tnany  cases  of  epilepsy  owe  their  origin  to  this  wretched  and  de- 
grading habit ;  and  more  than  one  or  two  ])atients  have  voluntarily  confessed 
to  me  their  conviction  that  they  had  thus  brought  upon  themselves  the  epi- 
leptic paroxysms  for  which  they  sought  my  advice"  (Lect.  xxxvi). 

Sir  Charles  T^)cock  attributes  the  great  increase  of  the  disease  during  late 
years  to  the  cause  last  mentioned  in  the  above  quotation  (Med.-Chir,  Societ^s 
''Report;''  Medical  Times  and  Gazette,  May  23,  1857).  On  the  other  hand 
there  is  a  want  of  direct  proof  that  epilepsy  and  masturbation  have  any  spe- 
cial relation  to  each  other ;  and  on  this  point  Dr.  Reynolds  observes  "  that 


CAUSES   AND   DIAGNOSIS   OF    EPILBPSY.  183 

the  one  is  a  tolerably  prevalent  disease,  and  the  other  a  very  widely  distributed 
vice.  There  are  multitudes  of  epileptics  with  regard  to  whom  no  such  suspi- 
cion could  ever  be  entertained  ;  and  there  are,  it  is  to  be  feared,  much  larger 
multitudes  of  masturbators  who  have  never  become  epileptic.  When,  there- 
fore, we  find  the  two  elements  combined  in  the  same  individual,  it  is  necessary 
to  observe  some  caution  in  our  attempt  to  interpret  their  relations." 

Dr.  Clymer  also  is  of  opinion  that  the  influence  of  excessive  venerv  or  of 
masturbation  in  the  production  of  epilepsy  is  undoubtedly  overstated.  The 
serious  nervous  disturbances  to  which  both  of  these  actions  give  rise,  he  con- 
siders to  be  of  a  very  different  nature  from  those  of  epilepsy.  He  has  seen 
many  confirmed  masturbators  of  both  sexes  without  a  suspicion  of  epilepsy. 

Irregularity  and  perverted  state  of  the  menstrual  function,  associated  with 
hysteria,  is  another  frequent  source  of  the  malady.  The  repression  of  erup 
tions,  and  especially  those  about  the  head,  are  also  to  be  set  down  as  causes 
which  bring  about  the  development  of  the  disease ;  so  are  some  of  the  coiutin 
tuiional  duteaseSf  such  as  rheumatism. 

Diagnosis. — An  immeasurable  responsibility  is  associated  with  the  diagnosis 
of  such  a  disease ;  and,  as  already  seen,  the  very  slightest  cue  may  be  all 
which  may  be  given  to  distinguish  the  epileptic  state.  It  is  especially  to  be 
distinguished  from  apoplexy  and  hysteria ;  and  the  following  are  the  classical 
grounds  of  diagnosis  as  given  by  Dr.  Reynolds : 

1.  The  Mental  t^^ate  of  the  epileptic  is  thus  far  characteristic.  By  far  the 
greater  number  exhibit  a  deficiency  of  the  powers  of  the  Will  in  relation  espe- 
cially to  Thought,  Emotion^  Sensation^  and  Mobility,  The  mind  is  inclined  to 
wander  in  a  half-abstracted  state,  and  without  energy  of  purpose.  There  is 
little  or  no  power  of  attention  or  concentration  of  fhougnt,  and  there  is  a 
slowness  of  apprehension,  with  defective  Memory.  The  Emotions  and  their 
expression  are  undirected  and  uncontrolled.  The  patient  can  only  give  un- 
aatis&ctory  and  often  totally  unmeaning  accounts  of  sensations  experienced. 
Something  is  felt  to  be  wrong,  but  the  place  can  hardly  be  fixed  upon  ;  and 
if  the  head,  thorax,  abdomen,  or  limbs  are  referred  to,  the  patient  is  rarely 
able  to  express  what  he  has  experienced.  A  "  working  in  my  inside "  is  the 
comprehensive  phrase  commonly  used  to  express  their  indescribable  sensations. 
There  is  also  a  characteristic  sluggishness  and  clumsiness  of  the  voluntar}' 
movements.  The  walk  and  manner  of  the  patient  become  ungainly.  He 
rolk  along  rather  than  walks,  stumbling  over  objects  in  his  way,  in  an  un- 
neoesearily  awkward  manner.  The  countenance  tends  to  be  dull,  expression- 
less, and  morose.  These  phenomena  may  be  so  slight  as  almost  to  escape  de- 
tection, and  mav  in  many  cases  be  overcome  by  a  determined  effort  of  Will. 
Sometimes,  on  the  other  hand,  they  are  extremely  well-marked,  and  graduate 
into  utter  stupidity  and  dementia  with  paralysis. 

2.  The  Motorial  and  8.  Sensorial  phenomena  are  such  as  have  been  described 
under  the  head  of  symptoms. 

The  attacks  may  be  distinguished  into  two  groups,  namely  :  (1.)  Those  in 
which  the  loss  of  consciousness  is  complete,  associated  with  violent  spasmodic 
movements.  This  group  comprehends  "  le  haxd  mal"  of  the  French  authors, 
and  the  laryngismalancl  tracheal  epilepy  of  Dr.  Marshall  Hall.  (2.)  Thase  in 
which  one  element  pri»doniinates  much  over  the  other,  even  to  its  entire  exclu- 
sion ; — (a.)  Attacks  in  which  loss  of  consciousness  being  complete,  there  is 
little  or  no  spasmodic  movement.  This  class  includes  "  le  petit  mul/*  or  "  vcr- 
Hqo  epileptiforme^'  of  the  French,  and  the  svnco|>al  attacks  of  Dr.  Marshall 
Hall ;  (6.)  Atttacks  in  which  there  is  marked  ceneral  or  partial  spasms  of  the 
muscles,  somewhat  of  a  tonic  kind,  but  in  which  there  is  no  appreciable  loss 
of  consciousness.  Such  seizures  constitute  the  ** abortive"  attacks  of  Dr. 
Marshall  Hall. 

One  individual  afflicted  with  epilepsy  frequently  presents  every  variety  of 
those  attacks,  while  any  one  form  may  exist  alone ;  but  the  essential  featuies 
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of  a  fully  expressed  epileptic  attack  cannot  be  mistaken.  They  consist  of — 
(1.)  The  simultaneous  occurrence  of  the  following  symptoms:  Complete  loss 
of  Consciousness,  general  quasi-tonic  contraction  of  the  muscles,  impeded  res- 
piration, darkened  face  and  surface  generally,  with  distended  jugular  veins, 
dilated  pupil,  distorted  features,  throbbing  carotids ;  (2.)  These  phenomena 
are  quickly  followed  by — persistent  loss  of  Consciousness,  clonic  violent  mus- 
cular contraction,  laborious  respiration,  with  tracheal  gurglinjz  noises ;  slight 
return  of  color  in  the  face  and  body  generally ;  oscillation  oi  the  pupil  and 
eyeball ;  chewing  movements  of  the  jaws,  ana  foaming  at  the  moutn ;  (3.) 
The  gradual  cessation  of  these  symptoms,  and  the  production  of  another  stage, 
marked  by  the  following  characters :  Return  of  Consciousness  for  a  short 
time,  with  an  aspect  of  astonishment,  alarm,  and  suspicion ;  and  then  followed 
by  drowsiness  or  profound  coma ;  occasional  semi-voluntary  movements,  such 
as  change  of  position,  labored  slow  respirations,  with  stertor  and  tracheal 
rattle,  paleness  of  face,  coldness  of  surface,  with  perspiration ;  the  pupils  often 
contracted,  and  the  conjunctivae  injected ;  (4.)  After  sleep  the  patient  becomes 
more  natural  in  manner,  and  feels  some  headache  and  general  soreness. 

In  the  diagnosis  of  epilepsy  it  must  be  always  borne  in  mind,  especially  in 
dealing  with  soldiers,  seamen,  prisoners,  mendicants,  and  vagabonds,  or  others, 
with  whom  powerful  motives  often  prevail  to  feign  diseases,  that  epilepsy  is 
perhaps  more  frequently  attempted  to  be  copied  than  any  other  afiection;  and 
oft;en  with  wonderful  success.  The  means  of  detection  consist, — (1.)  In  cross- 
examination  as  to  the  consistency  or  inconsistency  of  the  accounts  of  the  fits, 
and  general  description  of  the  attacks.  This  can  only  be  well  done  when  a 
perfect  knowledge  of  the  symptoms  and  grounds  of  diaraosis  are  familiar  to 
the  examiner.  (2.)  By  observing  whether  or  not  a  situation  (favorable  always 
to  the  malingerer)  is  choseil  for  the  seizure.  (3.)  True  epileptics  seek  retire- 
ment, and  are  frequently  hurt  by  their  fells.  Feigned  epileptics  delight  to 
exhibit  in  public,  and  rarely  sustain  any  bodily  injury.  (4.)  JLet  the  eyes  be 
closely  observed.  In  true  epilepsy  they  are  partly  open,  with  the  eyebalb 
rolling  and  distorted,  the  pupils  dilated,  and  not  contracting  by  the  stimulus 
of  light.  The  feigning  epileptic  prefers  to  shut  his  eyes  completely ;  and  may 
occasionally  be  seen  to  open  them  to  "take  a  peep,"  so  as  to  ascertain  the 
effect  of  his  exhibition.  Ifis  iris  always  acts  on  exposure  to  the  light  (5.)  The 
skin  of  an  imiK)stor  generally  perspires  from  his  exertions ;  that  of  a  true  epi- 
leptic in  the  paroxysm  is  generally  cold.  (6.)  An  impostor  will  not  readily 
bite  his  tongue  or  void  his  excrements  or  urine.  (7.)  Tests  peculiar  to  beadles 
and  police  constables  consist  in  dropping  melted  wax  upon  the  suspected  feign- 
ing person,  putting  some  gin  into  the  eyes,  pressing  the  thumb  nail  with  force 
under  that  of  the  supposed  impostor — an  experiment  productive  of  sudden, 
excruciating  and  harmless  pain.  (8.)  The  mere  speaking  of  or  proposing  some 
severe  remedy  in  the  presence  of  the  patient  is  sometimes  enough  to  detect  im- 
position. Sir  Thomas  Watson  (from  whose  Lectures  these  statements  have 
been  condensed )  si)ecially  recommends  a  very  harmless  and  ingenious  device 
— namely,  in  the  hearing  of  the  would-be  patient,  gravely  propose  to  pour 
boiling  ivafer  on  his  legs  as  a  remedy,  and  then  to  proceed  actually  to  pour 
cold  miter  upon  them.  Three  humorous  instances  of  detection  are  thus  related 
by  him : 

"  Dr.  Cheyne  mentions  an  instance  in  which  one  table  was  placed  upon 
another,  and  a  soldier  who  was  supposed  to  be  shamming  was  laid  upon  the 
upper  one  while  his  paroxysm  was  on  him.  The  fear  of  falling  from  such  a 
height  soon  stopped  his  convulsions.  Mr.  Hutchison  relates  the  case  of  a 
sailor  who  was  suspected  to  be  a  cheat,  in  whom  the  convulsions  were  instantly 
removed  bv  blowing  some  fine  Scotch  snuff  up  his  nostrils  through  a  quill. 
This  brought  on  another  kind  of  fit,  namely,  a  fit  of  sneezing^  which  lasted 
nearly  half  an  hour;  and  there  was  no  return  of  the  epilepsy  so  long  as  Mr. 
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Hutchison  remained  in  that  ship.  He  tried  the  same  expedient  in  cases  of 
real  epilepsy,  but  never  could  produce  any  similar  effects,  although  the  patients 
were  not  snuff-takers.  There  was  a  beggar  in  Paris  who  often  fell  into  epi- 
leptic fits  in  the  streets.  One  day  some  compassionate  spectators,  fearing  that 
he  might  injure  himself  in  his  struggles,  got  a  truss  of  straw  and  placed  him 
upon  it ;  but  when  he  was  in  the  height  of  the  paroxysms,  and  performing  re- 
markably well,  they  set  fire  to  the  straw,  and  ne  presently  took  to  his  heels" 
(Lect  XXX vi). 

The  sphygmographic  characters  of  the  pulse  in  epilepsy  have  been  proposed 
as  an  aid  in  the  detection  of  true  from  feigned  epilepsy. 

In  true  epilepsy  the  pulse-curves  are  large,  the  line  of  ascension  is  high, 
with  well-marked  dicrotism,  and  these  characteristics  last  from  thirty  minutes 
to  several  hours.  Similar  pulse-traces  cannot  be  got  from  persons  made  to 
gesticulate  violently,  from  walking  or  rapid  running,  nor  from  any  other  form 
of  severe  exertions.  In  the  cases  of  feigned  epilepsy  the  pulse-traces  bear  no 
resemblance  to  those  of  true  epilepsy;  and  as  the  sphygmographic  characters  of 
true  epilepsy  remain  for  some  time  after  the  paroxysm,  in  all  cases  of  suspected 
malingering  the  pulse-traces  should  be  taken  several  times  during  the  hour 
after  the  end  of  the  attack — real  or  feigned  (Voisin  in  Annales  d^Hyg^ihie  Pub- 
liqtie,  Avril,  1868). 

Another  most  reliable  distinction  between  true  and  feigned  epilepsy  is  that 
dwelt  upon  by  Trousseau  as  the  initial  facial  pallor,  and  also  the  'dilated  pupil, 
already  mentioned,  even  on  exposure  to  bright  light,  which  cannot  be  imitated. 
It  18^  unfortunately,  however,  of  too  short  duration  to  be  of  much  practical  use 
in  many  cases  of  feigned  disease. 

Nearly  all  malingerers  keep  the  fit  up  too  long^  and  devote  too  much  atten- 
tion to  certain  symptoms  which  they  believe  to  be  pathognomonic,  such  as 
turning  the  thumbs  into  the  hand,  and  foaming  at  the  mouth. 

Prognosis. — Epileptic  convulsions  during  teething  generally  subside  about 
the  second  or  third  year;  children,  likewise,  first  seized  between  three  and  four 
years  old,  are  often  cured,  or  the  disease  subsides  at  puberty,  except  when 
hereditary. 

Epileptics  attacked  after  puberty  are  generally  incurable,  and  especially 
when  epilepsy  is  conjoined  with  insanity.  Pregnant  women  attacked  with 
epilepsy  are  in  ^I'eat  danger. 

As  to  the  positive  certainty  of  any  cure  for  the  disease,  a  proper  feeling  of 
skepticism  prevails.  In  the  maiority  of  cases  no  anatomical  lesions  exist, 
even  after  a  long  series  of  years,  m  which  the  recurrence  of  the  fits  have  been 
more  or  less  constant.  According  to  the  belief  of  Dr.  Sieveking  and  of  others, 
a  diathesis  is  necessary  to  their  occurrence,  and  this  may  be  suppressed  or 
held  in  check ;  but  it  is  very  doubtfiil  if  it  can  be  eradicated. 

Niemeyer  writes  that  recovery  must  be  regarded  as  rare,  in  spite  of  the 
opposite  opinion  of  many  observers.  Noctumalepilej^y  is  of  a  specially  malig- 
nant and  obstinate  character. 

Crenerally,  the  more  distinctly  the  malady  is  traceable  to  hereditary  ten- 
dency, and  the  more  plainly  it  aepends  upon  structural  disease  of  the  brain, 
the  longer  it  has  lasted,  the  more  violent  the  fits,  the  more  freauent  their 
occurrence,  and  the  deeper  the  impression  which  they  leave  behina  them,  the 
less  is  the  chance  of  recoveiy  (Niemeykr). 

Nevertheless,  well-selected  remedies  have  a  power  in  repressing  the  paroxysm, 
and  often  of  indefinitely  postponing  it; — more  especially  dietetic  and  regimenal 
treatment. 

The  duration  of  the  disease  before  treatment  is  commenced  has  an  obvious 
influence  over  it^*  curability.  "It  is  seldom,"  writes  Dr.  Watson,  "that  any 
permanent  ill  effect  can  be  noticed  as  having  been  left  behind  by  any  one 
single  ill;  but,  unhappily,  this  cannot  be  said  of  their  repetition.'     "More,. 
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probably,  depends/'  he  continues,  "upon  the  repetition  of  the  fits  than  upon 
their  precise  nature  or  severity  "  "Every  successive  attack  strengthens  the 
habit,  and  renders  the  individual  more  obnoxious  to  ^ture  seizures;  every 
arrest  or  postponement  of  a  seizure  is  so  much  gain  in  favor  of  the  patient, 
not  only  by  avoiding  the  pain  and  the  risk  of  the  isolated  paroxysm,  but  still 
more  by  diminishing  his  ftiture  liability  to  the  disease"  (Sievekinq,  1.  c,  p. 
212). 

Aretseus,  in  describing  the  symptoms  of  epilepsy,  has  not  neglected  to  speak 
of  the  baneful  influence  of  this  disease  on  the  mtellect,  of  the  memory  being 
lost,  of  the  imagination  being  impaired,  and  of  the  functions  of  the  brain 
being,  in  many  patients,  so  subverted  that  they  fall  into  incurable  insanity. 
Esquirol  gives  the  cases  of  385  epileptics  under  his  care,  in  the  Hospital  Sal- 
p^tridre,  and  he  states  that  four-nfths  were  more  or  less  insane.  The  remain- 
ing fifth  had  preserved  their  reason,  but,  he  adds,  "a  reason  so  broken!" 

"  A  single  paroxysm  often  leaves  the  patient  in  a  worse  condition  than  that 
in  which  it  found  him ;  but  this  is  not  perceptible  to  an  ordinary  observer  until 
after  the  alteration  has  been  rendered  apparent  by  repeated  fits  and  repeated 
small  additions  to  the  permanent  injury.  The  fnends  of  the  patient  remark 
that  his  memory  is  enfeebled  in  proportion  to  the  number  of  the  attacks;  that 
his  mental  power  and  intelligence  decline.  His  features  even  assume  by  de- 
crees a  peculiar  character,  and  too  oft^n  he  sinks  into  hopeless  fatuity,  utter 
imbecility,  oY  confirmed  insanity.     It  is  this  tendency  which  renders  epilepsy 

so  sad  and  fearful  a  disease Cases  do  occur  in  which  epileptic  persons 

preserve  their  faculties  to  a  good  old  age ;  but  those  who  are  early  epileptic 
do  not  oft;en  attain  old  age ;  and  whenever  the  disease  comes  on,  if  it  repeat 
itself  frequently,  it  is  followed  much  more  oft«n  than  not  by  impairment  of 
the  mind,  or  by  some  apoplectic  or  paralytic  affection "  (Watson,  Liecture 

JCXXV). 

Acuteness  of  judgment  is  lost,  memory  and  power  of  ima^nation  diminish, 
the  gentler  and  nobler  impulses  recede  more  and  more;  while  the  excited  and 
unbridled  propensities,  lasciviousness,  and  gluttony,  too  oft«n  impel  the  patient 
to  commit  violent  or  criminal  actions.  They  oft«u  avoid  society ;  are  (idd,  ca- 
pricious, very  troublesome  to  those  around  them,  and  apt  to  burst  into  violent 
fits  of  anger.  The  personal  appearance  of  the  patient  also  undergoes  a  change 
in  cases  of  long-standing  epilepsy  (Niemeyer).  Esquirol  also  notices  the 
coarseness  of  the  features  of  an  epileptic,  his  swollen  eyelids,  his  thick  lips, 
fiEiltering  look,  and  general  clumsiness  of  body. 

Such  are  the  phenomena  associated  with  the  paroxysms  of  epilepsy — a  dis- 
ease not  only  frightful  from  the  violence  of  the  symptoms,  but  also  from  the 
•serious  effects  it  may  produce  on  the  moral  character,  as  well  as  on  the  phys- 
ical frame  of  the  unhappy  patient.  While  some  may  fall  into  the  fire,  and 
may  be  burnt  to  death,  others  fall  into  the  water  and  may  be  drowned, 
although  the  pool  may  be  but  a  few  inches  deep  (Cheyxe).  Bruises  and 
fractured  limbs  are  also  not  uufrequent.  Many  epileptics  have  a  convulsive 
action  or  tic  of  the  muscles  of  the  face,  or  their  legs  waste,  and  are  unable  to 
support  the  weight  of  the  body.  In  some  instances  the  leg  has  been  flexed 
under  the  thigh — a  contraction  which  has  lasted  more  than  a  year;  while  in 
others  the  patient  has  become  paralytic. 

Treatment. — The  treatment  divides  itself  into  what  is  to  be  done  during 
iheparoxysm,  and  subsequently  during  the  intervals. 

When  adults  are  laboring  under  the  paroxysm,  little,  in  general,  can  or 
ought  to  be  done  except  bringing  the  patient  into  fresh  air,  taking  off  what 
may  be  around  the  neck,  and  baring  the  chest,  together  with  the  more  impera- 
tive duty  of  preventing  the  patient  doing  himself  any  injury.  Bleeding,  so 
often  had  recourse  to,  is  rarely  found  beneficial;  except,  however,  as  regards 
females,  in  cases  of  suppressea  menstruation.    If,  however,  the  paroxysm  be 
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greatly  prolonged,  the  application  of  cold  to  the  head,  and  opening  the  tem- 
poral artery,  where  symptoms  of  excessive  cerebral  congestion  are  obvious, 
may  be  of  some  service,  as  in  eases  recognized  as  plethoric. 

It  is  of  great  importance  to  shorten  the  paroxysm  as  much  as  possible.  Dr. 
Sieveking  recommends  that  a  trial  be  made  of  the  galvanic  current  during 
the  fit.  The  conductors  should  be  moistened  sponges,  so  as  to  insure  the  pas- 
sage of  the  current  to  the  deeper-seated  tissues. 

The  paroxysm  over  the  probable  exciting  cause  of  the  paroxysm  should  be 
inyestieated,  and,  if  possible,  removed ;  the  state  of  the  bowels  should  be  partic- 
ularly mquired  into  and  regulated,  and  leeches  should  be  applied  to  the  tem- 
ples if  the  headache  be  severe.  In  women,  also,  the  catamenia,  if  defective 
or  excessive,  should  be  remedied.  These  few  simple  rules  are  of  the  first  im- 
portance, not  only  as  removing  the  immediate  inconveniences  incident  to  the 
attack,  but  also  as  a  means  of  prolonging  the  interval,  and  perhaps  prevent- 
ing its  future  occurrence.  We  must  take  into  account,  and  search  out  for  all 
causes  which  may  have  contributed  to  the  malady.  In  assuming  the  charge 
of  an  epileptic,  it  Ls  necessary  to  commence  first,  by  regulating  the  external 
relations  of  the  patient,  his  habits  and  his  bodily  health,  so  that  every  suspi- 
cious condition  of  his  life  to  which  the  origin  of  the  disease  can  in  any  way 
be  ascribed  may  be  corrected  (Niemeyer).  In  a  few  instances  the  patient, 
by  the  adoption  of  certain  rules,  is  cured,  and  the  prevailing  principles  of 
treatment  in  epilepsy  mainly  consist  in  local  derivation,  or  counter-irritation 
directed  to  subdue  cerebral  congestion,  and  in  the  use  of  such  tonic  remedies 
as  may  be  indicated  by  a  careful  inquiry  into  the  condition  of  the  individual 
organs,  and  how  their  several  functions  are  performed.  The  intensity  of  the 
h^Eidache  suggests  more  or  less  active  counter-irritation  by  blisters,  dry  or  wet 
cupping,  ointment  of  tartrate  of  antimony,  setona,  or  even  the  actual  cautery  applied 
under  chloroform. 

The  remedies  that  have  been  employed  are  valerian,  iron,  titic,  quinine,  musk, 
opium,  €isafcetida,  the  iodide  and  bromide  of  potassium,  emnphor,  ether,  and  the 
preparatiotis  of  turpentine. 

The  nitrate  of  silver,  once  esteemed  a  specific  in  this  complaint,  has  not  only 
fiiiled,  but,  by  occasionally  staining  the  rete  mucosum  of  a  dingy  hue,  has 
often  permanently  dbfigured  the  patient  Of  the  long  catalogue  of  remedies 
which  has  been  mentioned,  each  medicine  is  perhai)s  useful  for  a  few  weeks ; 
but  after  that  period  its  good  efiects  are,  for  the  most  part,  lost ;  so  that  it 
would  appear  to  act  rather  mentally  than  physically  in  removing  the  cause 
and  altering  the  morbid  tendency. 

"  Whatever  remedies  or  course  of  treatment  you  pursue,"  writes  the  late 
Dr.  T<xld,  "  do  not  appear  to  desjwnd,  or  use  any  other  language  to  the  pa- 
tient than  that  of  hope.  Avoid  extravagant  promises,  as  inconsistent  with 
that  love  of  truth  which  ought  to  characterize  every  professional  man ;  but 
unless  you  have  the  strongest  evidence  against  it,  do  not  yourself,  nor  allow 
your  patient,  to  abandon  hope  "  ("  Clinical  Lectures,"  Medical  Times,  August 
12, 18i>4> 

The  employment  of  purgatives  is  indicated  for  the  removal  of  waste  matter, 
to  act  as  a  derivative  from  the  head,  to  exj^l  foreign  matters  or  worms  from 
the  intestines,  and  generally  to  regulate  the  lK>wels ;  and  the  laxatives  most 
suited  to  epileptics  are  rhubarb,  compound  coloeynth  pill,  aloes,  castor  oil^  tarax- 
oeum^  mdpKur  in  combination  with  nmgnesia  or  rhubarb;  and  the  Pullna  bitter 
water  imported  from  Bohemia,  c(mtaiuing,  as  it  does,  sulphates  of  soda,  of  lime, 
of  potash,  atid  of  magnesia,  carbonates  of  lime  and  of  magnesia,  chloride  of  mag- 
nesitim,  and  phosphatcM  of  lime  with  free  carbonic  acid — about  200  grains  of 
«aline  matter  in  a  pint,  so  that  half  a  tumblerful  taken  in  the  morning  gen- 
erally produces  a  full  pultaceous  evacuation. 

The  judicious  use  of  an  anthelmintic  sometimes  frees  the  patient  from  the 
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disease  as  well  as  from  a  tape-worm  or  other  parasite,  which  not  unfireauently 
may  be  the  eccentric  source  of  the  fits.  Independently  of  its  anthelmintic 
properties,  however,  both  Drs.  Watson  and  Sieveking  strongly  recommend 
the  use  of  turpentine.     It  may  be  given  in  half  drachm  doses  every  six  hours. 

If  a  scar,  foreign  body,  tumor,  or  neuroma,  be  found  pressing  on  a  peripheral 
nerve,  its  removal  by  operation  may  cure  the  epilepsy. 

The  preparations  of  iron  and  zinc  are  the  most  useibl  tonics ;  and  for  the 
general  principles  on  which  iron  may  be  administered,  the  reader  is  referred 
to  pages  on  ancemia. 

The  remainder  of  the  text  on  the  subject  of  treatment  is  well  given  by  Dr. 
Clymer  as  follows : 

Dr.  Trousseau  believed  that  heUadonna  is  the  least  inefficacious  of  all  the 
remedies  for  epilepsy,  and  from  its  use  not  only  obtained  alleviation  and  im- 
provement in  many  cases,  but  was  able  to  count  upon  a  certain  number  of 
cures  {Clmique  Medicale,  t.  ii,  p.  95).     His  formula  is : 

Atropise  Sulphatis,  gr.  j;  Sp.  Vini  Grallici,  ttec  M.  One  drop  of  this  solu- 
tion is  to  be  given  every  day  in  the  morning,  if  the  attacks  happen  in  the 
daytime  ;  or,  in  the  evening,  if  during  the  night ;  the  dose  to  be  increased 
by  one  drop  for  each  succe^ing  month,  and  to  be  always  taken  at  the  same 
period  of  the  day.  It  should  not  be  pushed  beyond  the  first  toxical  indica- 
tions. If  the  dose  is  not  well  borne,  it  should  be  increased  only  every  second 
or  third  or  fourth  month.  When  improvement  is  apparent,  the  quantity  given 
in  the  last  dose  should  be  continued  for  some  time,  and  then  gradually  lessened, 
and  finally  stopped,  to  be,  after  an  interval,  resumed. 

"  A  year  is  scarcely  sufficient  to  test  the  influence  of  belladonna,  and  if  in 
the  succeeding  year  some  improvement  follows,  the  treatment  is  to  be  followed 
for  two,  three,  and  four  years  "  (1.  c,  p.  95). 

Dr.  Trousseau,  however,  in  practice  seems  to  have  adopted  a  mixed  treat- 
ment, giving  helladoniia  in  the  morning,  with  the  nitrate  of  silver,  the  mlphate 
of  copper,  and  the  lactate  of  zinc,  in  the  evening,  alternating  these  last  every 
ten  days.     The  following  are  his  modes  of  administration : 

R.  Argenti  Nitratis,  gr.  ii ;  Pulv.  Acaciaj,  Aquae  destil,  aa  q.  s.  Div.  in 
pil.  X.     One  every  night.     Or, — 

R.  Cupri  Sulphatis,  gr.  xx  ;  Pulv.  Sacchari,  3j«  Div.  in  pil.  xx.  Two 
every  nignt.    Or, — 

R.  Ziiici  Lactatis,  3j  ;  Pnlv.  Sacchari,  3ij.  Div.  in  pulv.  xx.  One  every 
night.     Or,  the  zinc  may  be  made  into  pills  with  the  conserve  of  roses. 

Within  the  past  ten  years  the  bromide  of  potamum  has  been  largely  used 
in  epilepsy,  and  the  testimony  to  its  utility  in  the  disorder  is  uniform  and 
strong. 

Dr.  C.  B.  Radcliffe  writes :  "  In  the  summer  of  1858  I  began  to  give  this 
medicine  almost  promiscuously  in  cases  of  epilep««y  and  epileptiform  disorder, 
and  from  that  time  to  this  ll864),  I  have  been  continually  finding  fresh 
reasons  for  persevering  in  the  practice.  .  .  .  The  conclusion  at  wliich  I 
have  arrivtKl  is,  that  bromide  of  potassium  is  the  only  remedy  in  epilepsy  upon 
which  most  dependence  can  be  placed." 

The  late  Dr.  Bazire,  in  a  note  to  his  translation  of  Trou-sseau's  Clinical  Lee- 
lures,  siieakj*  thus  of  the  exi)crience  of  the  physicians  of  the  Hospital  for  the 
Epileptic  and  Paralyzed,  London,  and  of  his  own,  with  this  remedy :  "  The 
results  obtained  are  such  as  to  warrant  the  conclusion  that  it  is  infinitely  su- 
perior to  all  other  remedies  that  have  been  recommen<ied  against  epilepsy. 
It  is  certainly  far  superior  to  belladonna  in  its  power  of  diminishing  the  fre- 
quency and  severity  of  epileptic  attacks  and  epileptiform  seizures  in  general. 
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Nav,  more,  of  warding  off  the  attacks,  lengthening  the  intervals  between  them, 
an<{,  in  some  cases,  of  bringing  on  a  cure"  (vol.  i,  p.  99). 

"  The  most  recent,  and  a  very  high  authority,  Dr.  J.  Russell  Reynolds,  in 
his  excellent  article  on  Epilepsy  (System  of  Medicitie,  vol.  ii,  1868),  says : 
•  Bromide  of  potassium  is  the  one  medicine  which  has,  so  far  as  I  know,  proved 
of  real  service  in  the  treatment  of  epilepsy.  ...  In  large  doses  it  has 
scarcely  ever  foiled  to  give  much  relief.  .  .  .  Given  in  doses,  ranging  from 
ten  to  thirty  grains,  three  times  daily,  it  has  had  these  effects :  in  some  cases 
it  has  completely  cured  the  patient,  and  the  cure  has  been  permanent  for 
years,  and  is  so  now.  In  others  it  has  arrested  the  attacks,  so  that  none  have 
occurred  for  periods  varying  from  a  few  months  to  two  or  three  years  ;  but 
on  the  omission  of  the  medicine  the  seizures  have  returned.  In  such  cases 
the  attacks  have  again  ceased  on  the  readministration  of  the  medicine.  In  a 
third  series  of  cases  it  has  diminished  the  frequencv  and  severity  of  the  seiz- 
ures, but  has  not  removed  them  altogether ;  the  patients,  while  taking  the  bro- 
mide, have  had  one-half  or  one-third  the  number  of  fits  -to  which  they  were 
habituated.  Such  patients  have  gone  back  to  the  old  frequency  of  recurrence 
when  the  drue  has  been  omitted,  and  have  again  improved  when  it  has  been 
readminister^.  In  a  fourth^  but  very  much  smaller  number,  it  has  been  good 
for  a  time,  and  then  has  appeared  to  cease ;  and  in  a  fifth,  and  yet  smaller 
proportion,  it  has  been  apparently  without  anv  appreciable  effect.  ...  It 
18  to  be  demonstrated  that  there  is  yet  something  "  specific  "  in  the  action  of 
bromide  of  potassium  ' "  (p.  280-1).        ^ 

"  Dr.  Voisin,  of  the  Salp^tridre  Hospital,  says,  that  it  does  not  cure  abso- 
lotely,  but  diminishes  the  disorder  in  a  marked  degree,  lessening  and  even 
suppressing  the  nervous  erethism"  (BtU,  de  Therapeutiqtie,  1867). 

"  Dr.  Edward  Fox  reports  fifty-two  cases  in  which  bromide  of  potassium  in 
not  less  than  twenty-grain  doses  was  found  'satisfactory,'  and  ten  cases  in 
which  it  whollv  failed,  in  one  of  which  heUadoniia  was  more  successful "  {St, 
Owrg^s  Hospttal  Reports,  vol.  ii,  1867). 

"Dr.  Brown-S^quard,  than  whom  few  have  had  as  large  experience  in  this 
disease,  be^n  to  use  the  bromide  of  potassium  in  large  doses  towards  the  end 
of  1860.  He  writes:  'I  was  soon  led  to  associate  the  iodide  of  potassium 
with  the  bromide:  and  it  became  almost  at  once  evident  that,  in  most  cases 
of  epilepsy  (whether  idiopathic,  symptomatic,  or  svmpathetic,  but  especially 
in  that  form  which  is  much  more  common  than  it  is  admitted  to  be,  in  which 
that  convulsive  affection  is  allied  with,  or  due  to,  a  congestion  of  the  base  of 
the  brain  or  its  meninges),  these  two  remedies  did  more  good  than  either  of 
them  alone.  By  the  end  of  1861,  after  I  had  ascertained  that  the  bromide  of 
ammonium  has  a  s})ecial  therapeutic  influence  in  cases  of  congestion  of  the 
medulla  oblongata  and  of  the  upper  parts  of  the  spinal  cord,  I  oegan  to  asso- 
ciate that  salt  with  the  bromide  and  iodide  of  potassium  in  the  treatment  of 
epilepsy.  .  .  .  That  mode  of  treatment  has  been  submitted  to  an  exten- 
sive trial,  which  leaves  no  doubt  as  regards  its  superioritv.  Although  cer- 
tainly it  does  not  often  cure  permanently,  it  usually  diminishes  considerably, 
the  violence  and  the  frequency  of  the  attacks,  and  is  much  more  successful 
than  the  various  modes  of  treatment  by  the  best  remedies  against  epilepy, 
such  as  atropine  or  beUadonna,  the  sulphate  of  copper,  the  nitrate  of  silver, 
itryehninef  valerian,  zinc,  digitalis,  or  the  means  of  counter-irritation  by  appli- 
cations of  ice,  moxas,  croton  oil,  Ac,  on  the  spine  or  the  head' "  {Lectures  on  the 
Diagnosis  and  Treatment  of  Functional  Nervous  Diseases,  1868,  p.  81-2).  His 
usual  prescription  is: 

B.  Potassii  lodidi,  5j;  Potassii  Bromidi,  3j;  Ammonii  Bromidi,  5u^m 
PotasBffi  Bicarbonatis,  9ij;  Infu;*.  Calumbic,  f^vj.  M. 

A  teaspoonfiil  before  each  of  the  three  meals,  and  three  teas|x>onfuls  at  bed- 
time, in  a  little  water. 
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"In  syphilitic  epilepsy,  the  iodide  of  potassium  is  increased  to  ^ve  or  six 
drachms.  Where  the  attacks  begin  with  violent  laryngismus,  the  bromide  of 
ammonium  is  raised  to  three  or  four  drachms,  and  the  bromide  of  potassium 
diminished  by  two  drachms.  The  following  rules  are  laid  down  as  to  their 
use: 

"The  quantity  of  these  medicines  to  be  taken  daily  should  be  large  enough 
to  produce  an  evident  though  not  complete  anaesthesia  of  the  fauces  and 
upper  parts  of  the  pharynx  and  larynx,  this  quantity  varying,  with  the 
patient's  idiosyncrasy,  from  forty-five  to  eighty  grains  of  the  bromide  of  potas- 
sium, and  from  twenty-eight  to  forty-five  grains  of  the  bromide  of  ammonium, 
when  only  one  of  these  salts  is  given,  and  a  lesser  quantity  of  each,  but 
especially  of  the  ammonium,  when  given  together. 

"These  remedies  very  rarely  produce  a  good  effect  in  epilepsy  without 
causing  an  acne-like  eruption  in  the  face,  arms,  neck,  shoulders,  and  there 
seems  to  be  a  positive  relation  between  the  intensity  of  the  eruption  and  their 
efficacy ;  it  is  important,  therefore,  when  there  is  no  eruption,  and  also  when 
it  begins  to  disappear,  to  increase  the  dose,  unless  the  dose  given  in  the 
twenty-four  hours  is  already  so  large  that  any  increase  brings  on  great  sleepi- 
ness in  the  daytime,  a  decided  lack  of  will  and  of  mental  activity,  dulness  of 
the  senses,  drooping  of  the  head,  considerable  weakness  of  body,  and  a  some- 
what tottering  gait. 

"  It  is  never  safe  for  a  patient  taking  these  drugs  to  be  even  one  day  with- 
out them,  so  long  as  he  has  not  be^  quite  free  from  the  attacks  for  at  least 
fifteen  months. 

"  The  debilitating  effect  of  the  bromides  ought  to  be  lessened  by  the  use  of 
strychnitie,  arsenic,  the  oxide  of  silver ,  ammonia,  cod-liver  oil,  cold  douches  or 
shower-baths,  and  wine  and  a  nourishing  diet.  There  is  an  antagonism  be- 
tween strychnine  and  the  bromides,  and,  when  prescribed  together,  the  dose  of 
the  bromides  must  be  increased. 

"Iran  and  quinine  should  not  be  given  in  epilepsy,  unless  complicated  with 
ancemia  or  malarial  poisoning,  except,  perhaps,  the  double  salt  of  the  citrate 
of  iron  and  strychnine. 

"  A  gentle  purge  every  five  or  six  weeks  maintains  the  power  of  the  bro- 
mides   (Brown-Sequard,  I.e.,  p.  84-6). 

"In  night-seizures  the  bromide  of  potassium  would  seem  to  have  less  in- 
fluence than  in  day^fits"  (Duckworth  Williams). 

"  From  Dr.  CI vmer's  personal  experience  with  the  bromide  of  potassium  in 
epilepsy,  from  all  the  published  evidence  of  its  effects  in  the  disonier  which  is 
definite,  and  not  vague  and  general,  and  from  the  inquiries  he  has  made,  and 
what  he  has  seen  in  the  practice  of  physicians  who  have  long  and  properly 
employed  it,  he  must  repeat  what  he  wrote  in  the  first  American  edition  of 
this  work  (1866)  namely,  that  *he  has  never  seen  nor  heard  of,  nor  found 
recorded  one  single  well-authenticated  case  of  the  permanent  cure  of  epilepsy, 
under  its  use  alone^  or  when  combined  with  either  of  the  other  salts  of  potas- 
sium or  ammonium,  however  long  or  judiciously  administered.  As  the  evi- 
dence now  stauds  with  respect  to  the  value  of  tnis  medicine  in  the  treatment 
of  epilei)8y,  it  may  be  said  that  it  most  often  exercises  at  once  a  marked  in- 
fluence oyer  the  severity  of  the  paroxysms,  and  lengthens  the  intervals 
between  them;  that  in  cases  of  the  aisorder  apparently  pathogenetically  simi- 
lar to  those  that  have  been  benefited  by  its  employment,  it  may  have  no  good 
effect;  that  in  cases  of  long  standing  it  frequently  fails  to  give  any  relief;  that 
its  control  over  the  disorder  seems  to  be  in  inverse  proportion  to  its  duration ; 
that  when  its  administration  is  continued  for  a  long  time,  the  remedial  power 
at  first  shown  is  apt  to  diminish  and  finally  to  cease  altogether;  and,  lastly, 
that  there  is  as  yet  no  proof  of  its  curative  property." 

"Clinical  familiarity  with  epilepsy,  and  a  history  of  its  therapeutics,  go  to 
show  that  there  are  no  grounds  for  belief  in  any  specific  against  this  affection. 
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and  the  physician  who  promises  a  cure,  or  even  relief,  by  means  of  any  one 
remedy  in  this  disorder,  runs  the  risk  of  damaging  not  only  himself,  but  his 
art.  It  cannot,  however,  be  doubted,  that,  in  a  certain  number  of  cases  of 
epilepi«y  not  apparently  caused  by  any  coarse  cerebral  lesion,  the  severity  and 
frequency  of  tne  seizures  may  be  greatly  abridged,  so  that  the  sufferers  may 
be  brought  to  enjoy  often  a  great  degree  of  immunity  and  comfort ;  the  pro- 
portion of  such  cases  to  the  whole  number  afflicted  is,  perhaps,  few,  but  is  still 
sufficiently  numerous  to  give  hope  and  encouragement  to  further  trial.  Such 
re6ultd,  however,  can  only  be  surely  gained  by  means  which  will  increase  and 
develop  vital  power  generally. 

"  But  it  should  be  borne  in  mind  that  a  tonic  treatment  does  not  alone  con- 
sist in  the  administration  of  a  tonic  drug.  Whilst  many  cases  of  epilepsy  de- 
mand the  use  of  tonic  medicines  to  fulfil  certain  present  indications,  tney  should 
in  no  sense  be  looked  on  as  curative,  or  even  remedial,  but  only  as  adjuvants, 
and  when  they  have  done  their  work  should  be  laid  aside.  Of  this  class  of 
remedies,  none,  perhaps,  is  more  valuable  than  arsenw,  given  in  minute  doses. 
Where  there  is  antenna,  iron  or  manganese  is  required.  Sut  a  general  restora- 
tive svstem  must  be  adopted  and  persevered  in. 

"The  food  should  contain,  as  soon  as  the  state  of  the  digestive  organs  will 
permit,  a  certain  proportion  of  fatty  and  oily  constituents,  and  in  most  cases, 
ood-liver  oil  may  ue  given  with  advantage.  The  hypophosphites,  as  a  vehicle 
for  the  introduction  of  phosphorus  into  the  system,  would  seem  to  be  of  service 
in  improving  the  general  nutrition. 

"The  maintenance  of  the  activity  of  the  cutaneous  function  is  of  the  first 
importance.  In  the  beginning  an  occasional  vapor  or  hot-air  bath  may  be 
taken ;  afterwards  tepid  salt  or  fresh-water  baths,  followed  by  a  general  groom- 
ing of  the  skin.  Exercise  in  the  open  air,  and  gymnastics,  bom  measured  by 
the  strength  of  the  patient,  are  to  be  insisted  upon,  as  well  as  such  means  as 
will  promote  the  expansion  of  the  lung-tissue.  With  physical  training,  mental 
and  moral  training  should  be  combined. 

"Such  are  the  general  principles  of  the  rational  or  restorative  treatment  of 
epilepey,  which,  it  is  believed,  will  give  a  larger  measure  of  success  than  a  re- 
liance upon  any  one  of  the  innumerable  specifics  that  have  had  questionable 
and  temporary  repute,  and  which  have  been  happily  styled  by  Dr.  Trousseau, 
'therapeutic  rubbish'  (fatras  de  moyens  therapeutiques).  But  if  a  successful 
i»ue  is  to  be  had,  perseverance  and  confidence,  both  on  the  part  of  the  physi- 
cian and  the  patient,  are  chief  conditions  of  success,  and  this  should  be  fairly 
stated  at  the  outset  to  the  sufierer  and  his  friends.'' 


SPASM   OF   MUSCLE. 

Lativ  "Eq.,  Spasmus  musculorum;  French  £q.,  Spamne;  German  £q.,  Krampf; 

Italian  £q.,  Spasmo, 

Daflnition. — Idiopathic  spofnm  are  tonic  or  clonic  contractions  of  muscles,  not 
attributable  to  disease  of  the  brain  or  spin/d  marrow. 

Pathology. — It  is  difficult  to  identify  any  anatomical  lesion  in  conne(»tion 
with  this  functional  disturbance,  which  some  believe  is  a<«ociated  with  trifling 
and  transient  lesions  of  the  nerves  and  their  sheaths.  Some  regard  them  ns  a 
kind  of  rheumatic  affection,  and  attributable  to  hypersemia,  with  oedema  of  the 
neurilemma  (Nikmkykr). 

Muscular  spasms  are  apt  to  occur  during  the  course  of,  or  succeeding  con- 
valencence  from  acute  or  chronic  disorders,  such  as  typhus,  enteric  fever,  ma- 
larious fevers,  Bright's  disease,  and  epidemic  diphtheritis ;  and  it  is  arguo<l 
that  because  these  diseases  have  a  pernicious  effect  upon  the  assimilation  and 
nutrition  of  the  tissues,  that  the  spasm  is  therefore  probably  idiopathic.  Cram])is 
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are  the  result  of  some  such  slight  derangement  of  the  nerves  as  have  been 
noticed. 

Various  motor  nerves  are  subject  to  such  excitement  as  leads  -to  spasms  of 
the  muscles  to  which  they  belong. 

When  the  morbid  impressions  act  in  such  quick  succession  that  the  muscular 
contraction  is  continuous,  the  condition  is  known  as  tonie  spasms. 

If  the  spasm  of  the  muscle  relaxes  at  intervals,  but  so  incompletely  that 
spasm  still  continues,  the  condition  is  spoken  of  as  clonic  spasm, 

SpasmSy  crampSy  or  hyperciriesis  occur  in  various  situations,  more  or  less  lim- 
ited to  certain  muscles  or  groups  of  muscles. 

(a.)  Spasm  of  facial  muscles^  sometimes  called  "  mimic  spasm  of  the  face,"  or 
"convulsive  tic,"  is  generally  due  to  some  noxious  influence  acting  on  the  sur- 
face of  the  face  itself,  such  as  coldy  contusions,  or  other  lesions;  but  whether  the 
influence  is  direct  or  reflected  is  unknown  in  most  cases.  Sometimes  the  spasms 
are  believed  to  be  thus  far  reflex  that  they  seem  to  arise  from  the  irritation  of 
such  remote  organs  as  the  rectum  or  intestines  from  parasites,  or  the  uterus  in 
hysteria  or  diseases  of  that  organ. 

Sometimes  the  spasm  is  conflned  to  the  eyelids,  or  to  the  muscles  of  the  ear, 
or  to  the  lips,  a  lip,  or  portion  of  a  lip.  When  fiilly  expressed,  in  the  words 
of  Romberg,  "grimaces  occur,  either  intermittent  or  constant,  involving  one 
side  of  the  face,  and  more  rarely  both  sides.  In  the  former  case  they  consist 
chiefly  of  elevation  or  depression  of  the  occipito-frontalis  muscle.  Corrugation 
of  the  eyebrows,  blinking  and  closure  of  the  eyelids,  twitching  and  sniffling  of 
the  alse  nasi,  and  draw^ing  up  and  down  of  the  comers  of  the  mouth.  These 
attacks  set  in  suddenly,  and  as  suddenly  subside,  to  recur  with  equal  sudden- 
ness at  short  intervals.  In  permanent  tonic  contraction  of  the  &cial  muscles, 
the  furrows  and  hollows  in  the  affected  side  of  the  face  are  deeper,  the  tip  of 
the  nose,  the  commissure  of  the  lips  and  the  chin  are  drawn  to  the  convulsed 
side.  The  muscles  are  hard  and  tense,  and  impede  motion  so  much  that  one 
eye  cannot  be  so  completely  closed  as  the  other"  (quoted  by  Niemeyer). 

(6.)  Spamns  in  the  region  of  the  spinal  accessory  muscle  are  sometimes  assigned 
to  twists  of  the  neck,  cold,  or  disease  of  the  vertebrae.  The  spasms  are  either 
of  a  tonic  or  clonic  character,  and  expressed  in  the  muscles  supplied  by  the 
nerve,  i,  e,,  the  trapezius  and  stemo-cleido-mastoideus,  and  according  as  one 
or  other  muscle  is  more  aflTected,  so  are  the  movements  of  the  head  in  one 
direction  or  another.  The  paroxysms  generally  cease  during  sleep,  and  the 
clonic  spasms  develop  in  a  slow  and  gradual  manner. 

When  the  muscles  on  both  sides  are  similarly  aflTected,  the  movement  is 
that  of  incessant  nodding  (salaam  convulsions),  an  instance  of  which  occurred 
in  a  soldier  at  the  invalid  depot  at  Fort  Pitt,  Chatham,  in  1861 ;  and  about 
the  same  time  and  place  another  soldier  had  lateral  spasms,  so  that  the  head 
rolled  constantly  from  side  to  side,  except  when  asleep,  and  the  occipital 
region  was  soon  bare  of  hair  by  the  incessant  rolling  on  the  pillow. 

(c.)  Idiopathic  cramp  of  muscles  of  the  limbs  is  not  uncommon  as  a  form  of 
rheumatism  among  children,  and  is  sometimes  the  result  of  cold  or  of  reflex 
intestinal  irritation. 

The  calves  of  the  legs  are  the  most  frequent  seat  of  cramps,  which  often 
awake  the  patient  suddenly  by  their  pain,  and  the  desire  to  grasp  the  limb 
or  press  the  foot  against  a  firm  resistance. 

(c/.)  Scrivener*s  spasm  ought  rather  to  be  considered  here  as  a  local  spasm 
or  cramp,  for  such  is  the  cause  of  the  paralysis. 

(e.)  Spasms  of  the  muscles  of  the  bladder  frequently  arise  from  the  irritation 
of  foreign  bodies  in  that  cavity,  such  as  calculi;  and  the  combined  conditions 
lead  to  some  organic  lesion. 

Treatment  in  all  these  cases  must  be  directed  towards  the  removal  of  the 
probable  cause,  and  improvement  of  the  general  health. 

The  causes  of  spasm  of  the  bladder  have  been  arranged  by  Romberg  into 
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cerebral,  spinal,  and  rf^iex.  Mental  emotion,  such  as  will  induce  the  "  goose 
skin,"  Uirough  the  sympathetics,  will,  under  like  circumstances,  also  induce 
violent  contraction  of  the  detrusor  urinsc,  with  intense  inclination  to  pass 
water,  and  even  to  the  extent  of  passing  it ;  so  that  individuals  have  been 
knoMm  to  micturate  from  terror  or  sudden  fright. 

Ve^iieal  ^pasm  is  generally  of  reflex  origin,  and  induced  by  such  conditions 
as  irritation  of  the  urethra,  as  by  introduction  of  a  catheter,  by  irritation 
of  the  rectum,  as  from  anal  fissure  or  hemorrhoids,  or  irritation  of  the 
womb. 


LARYNGISMUS  STRIDULUS — St/n,,  SPASM  OF  THE  GLOTTIS;  SPASMODIC  CROUP; 

CHILD  CROWING. 

I«ATIK  £q.,  Laryngismus  stridulus;  Idem  valent,  Spasmus  fflotiidisj  Angina  spastica, 
clangor  infnntium ;  Frkncu  £q.,  Spasme  de  la  glotte;  Obrman  £q  ,  Millarsehes 
asthma — Syn.,  Krampf  der  glottisy  Spasmus  gloiiidis ;  Italian  '£q.,  Spasmo  delia 
gtotOde, 

Definition, — A  paroxysmal  spasmodic  disease,  in  which  the  muscles  of  the 
ghitis  are  catUraded,  the  vocal  cords  tightly  stretched  arid  so  approximatea,  and 
the  glottis  temporarily,  partially,  or  completely  closed.  The  affection  depends 
i^Km  some  morbid  exciiement  of  the  par  vagum,  direct  or  reflex,  and  is  only 
seen  in  infants,  especially  during  the  period  of  first  dentition,  and  in  children 
before  the  completion  of  the  secand  year ;  and  in  the  great  majority  of  cases  be- 
tween the  fourth  and  tenth  month. 

Pathology  and  Symptoms. — During  such  partial  or  complete  closure  of 
the  glottis,  the  entrance  of  air  into  the  lungs  is  impeded  or  arrested,  so  that 
breathing  becomes  suddenly  difficult ;  inspiration  is  effected  by  rapid  spas- 
modic enbrts,  accompanied  with  laborious  motions  of  the  larynx,  durin? 
which  the  child  crows  like  a  cock.  More  than  300  children  in  England  and 
Wales  die  yearly  from  this  affection,  of  whom  about  200  are  infants  under  a 
year  old. 

Congenital  predisposition  exists,  as  in  many  families  almost  all  the  children 
m  succession  are  affected  (Romberg).  Children  brought  up  by  the  bottle, 
and  in  towns,  are  also  said  to  be  more  liable  to  the  disease  than  children 
brought  up  in  the  country,  and  suckled  at  the  breast. 

There  are  neither  symptoms  of  fever  nor  of  inflammation,  but  suddenly 
and  without  premonitory  warning,  except  occasional  but  slight  breathlessness 
or  wheezing,  the  breathing  is  performed  by  violent  and  noisy  inspirations, 
with  each  of  which  the  peculiar  squeaking  or  crowing  sound  is  heard. 

The  eyes  become  fixed  and  glaring,  and  the  face  is  expressive  of  great  dis- 
tress. The  head  is  thmwn  backwards,  and  the  spine  is  bent  as  in  opis- 
thotonoa.  If  the  paroxysms  persist  and  recur  for  any  length  of  time,  the  face 
and  extremities  become  bluish  or  purple.  At  len^h  the  paroxysm  termi- 
nates by  a  forcible  expiration,  generally  followed  by  a  fit  of  crying,  when 
the  child.  Completely  exhausted,  falls  asleep.  It  is  the  sudden,  violent  in- 
terruption of  respiration  by  spasm  which  is  pathognomonic  of  the  seizure. 
There  is  no  cougn,  and  no  hoarseness — the  par  vagum  alone  is  affected,  so 
that  croup,  or  laryngeal  catarrh,  is  not  to  be  confounded  with  the  laryngismus 
stridulus. 

The  spasmodic  nervous  nature  of  the  affection  is  still  more  obvious  from 
the  fact  that  in  some  cases  there  are  alno  at  the  same  time  spasmcxlic  con- 
tractions of  the  fingers  and  toes,  or  of  the  hands  and  feet ;  and  occasionally 
general  convulsions  may  occur,  when  the  little  patient  may  perish.  In  many 
cases  also  the  thum1>s  and  fingers  are  forcibly  and  involuntarily  inflected  into 
the  palms  of  the  hands,  and  one  or  two  toes,  generally  the  large  one  and 
that  next  it,  are  in  like  manner  forcibly  inflected  towards  the  soles  of  the 
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feet.  These  motions  are  attended  with  feelings  of  pain,  and  any  attempt  to 
extend  either  the  fingers  or  toes  always  causes  pain  and  suffering.  Some- 
times the  affection  commences  by  these  spasms  of  the  fingers  and  toes  pre- 
ceding the  crowing  inspiration.  Dr.  Craigie  mentions  a  case  in  which  these 
symptoms  preceded  Hhe  laryngeal  phenomena  for  weeks  before  a  paroxysm 
of  spasmodic  breathing  took  place.  The  duration  of  the  disease  varies  from 
three  or  four  weeks  to  several  months.  The  duration  of  the  fit  lasts  from  a 
few  minutes  to  ten  or  a  quarter  of  an  hour ;  and  several  fits  may  take  place 
in  the  course  of  a  day,  after  which  a  week  or  more  may  pass  without  their 
repetition.  It  is  in  very  bad  cases  that  the  fits  repeat  themselves  frequently, 
and  in  which  the  general  convulsions  are  apt  to  occur,  and  the  case  to  prove 
fatal.  Even  when  a  child  has  remained  for  months  without  a  paroxysm, 
there  is  always  a  tendency  to  relapse.  During  these  fits  of  suspended  respira- 
tion there  is  great  fear  of  death,  and  the  child  may  really  seem  dead,  till 
after  a  period  of  about  two  minutes  the  characteristic  gasp  is  followed  by  the 
thin  stridulous  breathing. 

Morbid  Anatomy. — A  strumous  habit  of  body  must  be  looked  upon  as  a 
predisposing  cause  of  the  disease.  The  bronchial  glands  and  the  thymus 
gland  were  observed  long  ago,  by  Pet-er  Frank,  to  be  enlarged  in  this  disease. 
Since  then,  the  disease  has  been  sometimes  referred  to  the  thymus  and  some- 
times to  the  bronchial  gland  enlargement,  by  Hood,  Marsh,  iJey,  J.  H.  Kopp, 
Caspari,  Paganstecker,  and  Hirsch.  These  morbid  conditions  act  through 
pressure  on  the  par  vagum  and  I'ecurrent  branch  of  the  inferior  laryng^ 
nerve,  the  superior  laryngeal  remaining  unaffected.  These  enlargements, 
however,  are  now  known  not  to  be  constant;  and  there  is  evidence  to  show 
that  cerebro-spinal  irritation  is  the  more  immediate  cause  of  the  disorder,  as 
has  been  shown  especially  by  Dr.  Marshall  Hall.  The  irritation  which  estab- 
lishes the  reflex  excitement  consists  mainly  of  three  kinds: 

(a.)  The  irritation  of  teething  through  the  trifacial  nerve. 

(6.)  The  irritation  of  the  gastric  intestinal  tract  by  overfeeding  or  improper 
food,  through  the  pueumogastric  nerve. 

(c.)  The  irritation  of  constipation,  diarrhoea,  or  intestinal  obstruction,  act- 
ing through  the  spina)  nerves;  and  the  action  of  cold  on  the  skin. 

These  act  through  the  medium  of  the  spinal  marrmo,  and  influence— (1.) 
The  constrictor  of  the  larynx ^  through  the  inferior  or  recurrent  laryngeal  nerve; 
and  (2.)  The  motions  of  respiration^  through  the  intercostal  and  diaphrag- 
matic nerves. 

Indirectly,  the  condition  is  excited  by  the  passage  of  liquids  into  the  larynx 
in  sucking  or  swallowing;  or  from  slight  catarrh  of  the  larynx. 

Treatment. — The  warm  bath,  and  hot  water  to  the  under  part  of  the  body, 
with  sinapisms  to  the  extremities,  purgative  enemata,  cold  affusion  to  the 
head  and  face;  slapping  the  chest  and  nates  with  a  wet  and  cold  cloth;  ex- 
posure to  a  sudden  current  of  cold  air;  movements  of  the  arms  for  artificial 
respiration,  taking  care  to  draw  the  tongue  forwards;  the  vapor  of  ether  or 
ammonia  ap])]ied  to  the  nostrils,  and,  as  a  last  resource,  opening  the  windpipe, 
embrace  all  the  appliances  for  resuscitation  of  the  child. 

During  the  intervals  of  paroxysm  means  must  be  taken  to  prevent  its  recur- 
rence. These  mainly  consist  of  attention  to  the  state  of  the  alimentary 
canal.  A  searching  purgative  is  generallv  called  for  to  clear  out  the  contents 
of  the  bowels;  calomel,  jalfipf  and  castor  oil  are  the  most  useful  agents. 

Belladonna,  to  the  extent  of  Jth  of  a  grain  thrice  daily,  combined  with 
bromide  of  potassium  or  of  ammonium,  may  be  of  use.  Sinapisms  and  lini- 
ments to  the  spine  are  also  of  use.    The  diet  ought  to  be  carefully  regulated. 

Change  of  air  is  generally  called  for,  and  the  tepid  and  cold  bath  must  be 
in  daily  use. 
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SHAKINO  PALSY, 

Latih  Eq.f  PetralyaU  agitans;  French  Eq.,  Paralyaie  iremhlanU ;  Oebman  Eq., 

Paralysis  agiians;  Italian  £q.,  Paraliai  tremula. 

Definition. — Involuntary  tremulmis  motion,  with  lessened  nvuscular  power,  am,- 
tatian,  and  contitiuous  shaking,  cmnmeneing  in  the  hands,  arms,  w  head,  and 
gradually  extending  over  the  whole  body. 

Pathology. — ^The  disease  is  generally  one  of  advanced  life,  and  progresses 
fllowly — so  slowly  that  eases  within  my  own  knowledge  have  continued  auring 
the  past  twenty  years  with  little  or  no  change.  The  intellect  remains  unim- 
paired, and  it  is  only  when  the  movements  become  so  constant  as  to  prevent 
sleep  and  lead  to  exhaustion  that  any  danger  is  to  be  feared.  Extension  of 
the  disease  is  marked  by  deglutition  and  mastication  becoming  difficult,  by 
the  walk  becoming  unsafe  from  tripping  up  of  the  feet.  The  constitution 
begins  then  to  suffer,  and  general  parsuysis  with  coma  finally  prove  fatal.  It 
ia  a  state  of  decay. 


CHOREA — Syn.,  ST.  VITUS'S  DANCE. 

Latik  Eq.,  CAorea;  Fbknch  Eq.,  Chorie;  Obrman  Eq.,   VeitztanzSyji,,  Chorea; 

Italian  Eq.,  Cbrea. 

Definition. — An  irregular  convulsive  action  of  the  voluntary  muscles,  of  a 
elonie  kind,  especially  of  the  face  and  extremities.  The  movements  are  either  en- 
tirely withdrawn  frotn  the  control  of  volition,  or  but  little  under  the  direction  of 
the  wiU. 

Pathology. — ^The  history  of  this  disease  is  a  sad  picture  of  superstition. 
As  late  as  the  close  of  the  fifteenth  century  it  does  not  appear  to  have  been 
studied  by  physicians,  but  was  supposed  to  depend  on  supernatural  causes,  or 
what  was  termed  ''demoniacal  possession."  In  Germany  it  was  said  for  two 
centuries  to  have  been  epidemic,  and  the  patients,  probably  many  of  them 
maniacs,  were  wont  to  join  in  frantic  dances ;  and  as  late  as  1673  they  went 
in  procession  to  the  church  of  some  favorite  saint,  of  whom  St  John,  St.  Guy, 
and  St.  Vitus  were  the  most  reputed.  Hence  the  name  of  St.  Vitus's  Dance, 
by  which  the  disease  is  sometimes  described.  As  physical  remedies  were  sup- 
posed to  be  unavailing  in  such  a  disorder,  the  priests  said  masses,  sung  hymns, 
and  sought  by  such  means  to  exorcise  the  foul  fiend,  believed  to  be  in  posses- 
non  of  Uie  patient. 

The  morbid  appearances  of  the  bodv  which  have  been  observed  in  cases  of 
diorea  have  not  as  yet  thrown  much  light  on  its  pathology.  Sydenham, 
Cullen,  Rostan,  Bright,  Stoll,  Pinel,  and  others,  who  have  had  frequent  op- 
portunities of  examining  cases  of  this  disease,  failed  to  detect  any  other 
morbid  appearances  than  those  which  were  commonly  seen  in  other  affections 
of  the  brain  and  spinal  cord.  Accordingly  many  various  pathological  views 
are  entertained  regarding  chorea,  which  may  be  classed  as  follows : 

(1.)  By  some  pathologists  chorea  has  been  regarded  as  a  disorder  entirely 
functional  or  dynamic,  and  independent  of  organic  change. 

(2.)  It  is  believed  by  some,  and  not  without  good  reason,  that  the  blood, 
at  all  events  in  some  cases  of  chorea,  is  primarily  diseased,  or  becomes  so  con- 
stitutionally, the  precise  nature  of  the  cnange  being  as  yet  unknown. 

(3.)  Associated  with  some  other  diseases,  whose  pathology  is  better  known,. 
chorea  has  been  regarded  either  as  a  concomitant  feature  or  as  a  necessary 
OQOsequence  of  their  previous  existence:  such,  for  instance,  as  rheumatism,  and 
dueasea  of  the  heart. 
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(4.)  Pauses  in  muscular  movements  occurring  durine  sleep,  and  fit>m  the 
action  of  chloroform,  render  it  probable  that  the  perversion  of  motor  influence 
is  derived  from  the  brain  rather  than  the  spinal  cord. 

Much  evidence  has  been  brought  forwara  in  &vor  of  the  humoral  or  rheu- 
matic character  of  the  disorder.  Dr.  Copland  has  the  merit  of  having  been 
the  first  to  indicate  the  complication  of  chorea  with  that  class  of  iuseases 
{London  Medical  Repositoryy  vol.  xv).  His  views  have  been  subsequently 
confirmed  by  Drs.  Prichard  and  Roeser,  and  more  recently  by  the  elaborate 
researches  of  Dr.  Begbie  and  Dr.  See.  Numerous  instances  have  also  been 
adduced  by  Andral,  Bouillaud,  Bright,  Mackintosh,  Watson,  R.  B.  Todd, 
Kirkes,  and  others,  in  which  diseased  conditions  of  the  heart  and  pericardium 
have  been  attended  with,  or  have  given  rise  to,  spasmodic  diseafies  of  the 
nature  of  chorea^  parcUym,  mania,  or  dementia;  and  the  evidence  of  these 
writers  is  amply  sufficient  to  prove  that  a  considerable  number  of  individuals 
affected  with  chorea  have  suffered  from  cardiac  or  synovial  rheumatism  pre- 
viously. Dr.  Sidney  Ringer  has  observed  one  or  two  cases  of  chorea  with 
considerable  elevation  of  the  temperature,  but  without  any  of  the  ordinary 
evidences  of  rheumMism.  He  believes  such  cases  may  tend  to  show  that  even 
in  those  in  whom  there  has  been  no  evidence  of  previous  rheumatism,  it  never- 
theless probably  existed,  but  was  latent  in  respect  of  all  the  symptoms  except 
elevation  of  the  body  temperature.  But  it  is  unquestionable  that  all  have  not 
so  suffered ;  and  indeed  the  history  of  the  majority  of  the  cases  clearly  shows 
that  chorea  has  a  more  intimate  connection  with  disorders  of  the  intellect, 
such  as  imbecility f  than  with  perhaps  any  other  morbid  state.  The  presumed 
blood-condition,  similar  to  that  which  exists  in  rheumatism,  can  only  thus  be 
regarded  as  one  of  many  occasional  causes,  the  real  essence  of  the  disease 
bemg  a  perverted  nervous  function,  as  Dr.  Reynolds  writes,  and  with  whose 
remarks  I  am  pleased  to  find  the  views  here  stated  agree. 

Cardiac  affections  are  apt  to  supervene  in  cases  of  chorea,  differing  in  kind 
as  well  as  in  degree,  namely, — (1.)  Rheumatic  endocarditis,  or  pericarditis, 
resulting  in  organic  change ;  (2.)  Functional  derangement  and  cardiac  mur- 
murs, due  to  an  impoverished  condition  of  the  blood  (Romberg)  ;  (3.)  A 
chronic  affection  of  the  heart  itself,  "  evidenced  by  the  existence  of  a  systolic 
murmur  at  the  left  apex,  which  cannot  be  referred  to  inflammation  or  organic 
change  of  the  mitral  valve,  which  has  not  the  usual  accompaniments  of  a 
hsemic  murmur,  but  which  does  seem  plausibly  ascribable  to  disordered  action 
of  the  muscular  apparatus  connected  with  the  valve  "  (  Walshe). 

As  in  the  case  of  most  diseases  expressed  during  life  merely  by  perverted 
fiinctional  activity,  morbid  anatomy  is  oflen  at  fault.  Our  means  and  appli- 
ances for  the  accurate  appreciation  of  nervous  lesions  especially  are  but  rude 
compared  with  the  fine  and  delicate  textures  with  which  we  have  to  deal. 
When  patients  suffering  from  chorea  have  died,  and  the  brain  has  been  care- 
fully examined,  the  most  experienced  observers  have  failed  to  detect  any  con- 
stant lesions  by  which  the  occurrence  of  the  symptoms  could  be  explained. 
This  negative  evidence  no  doubt  points  to  some  morbid  condition  of  the  blood 
as  an  essential  element  in  chorea.  Rostan  had  once  an  opportunity  of  exam- 
ining a  woman  upwards  of  fifty,  and  who,  from  her  childnood,  had  labored 
under  chorea  of  the  whole  of  the  left  side  of  the  body,  and  of  which  the  limbs 
were  atrophied.  "  I  expected  to  find,"  he  says,  "  atrophy  of  the  right  side  of 
the  brain,  but  there  was  nothing  morbid ;  at  least,  after  a  most  careful  exam- 
ination, I  could  see  nothing."  Dr.  Bright  has  given  one  case  which  he  had 
an  opportunity  of  examining,  and  which  gives  equally  negative  results.  It 
was  that  of  a  voung  woman  aged  seventeen,  who  had  formerly  labored  under 
this  disease.  She  had  been  free  from  it  for  four  years,  when  she  formed  an 
attachment,  was  forsaken,  was  attacked  with  chorea,  and  died.  The  attack 
was  of  great  severity;  she  tossed  herself  about  in  all  directions,  bit  her  tongue, 
and  was  with  difficulty  in  any  degree  controlled.    On  examination  there  was 
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a  slight  effusion  in  the  arachnoid  cavity,  more  punda  eruenta  than  usual,  and 
five  or  six  bony  plates  opposite  the  cauda  equina — ^phenomena  common  in 
many  diseases  of  the  brain  or  cord,  and  of  course  incapable  of  having  any 
pathological  significance  assigned  to  them  in  relation  to  chorea.  It  is  equally 
impossible  to  foe  upon  any  other  organ  or  part  of  the  body  in  which  anything 
like  constant  structural  lesions  have  been  observed,  susceptible  of  being  asso- 
ciated in  explaining  the  nature  of  chorea. 

The  structures  wnich  most  obviously  manifest  disordered  action  during  life 
are  the  nerves  and  muscles ;  and  for  the  following  reasons  we  are  led  to  believe 
that  they  are  maintained  in  their  disturbed  and  excited  state  by  some  morbid 
condition  of  the  central  parts  of  the  brain,  and  not  of  the  spinal  cord,  either 
directly  or  by  reflex  action. 

1.  Clonic  spasm,  of  the  incessantly  repeated  character  peculiar  to  chorea,  is 
not  a  phenomenon  of  persistent  spinal  irritation ;  while  tonic  spasm  is  a  mark 
of  sucn  a  condition  (Reynolds). 

2.  The  movements  can  generally  be  in  some  measure  controlled  by  the  Will, 
miless  they  are  very  severe ;  and  even  then  they  are  so  controlled  to  some 
extent  (Reynolds). 

3.  The  spasmodic  contractions  cease  during  sleep,  whereas  phenomena  of 
an  excito-motor  character  are  increased  by  the  removal  of  Volition.  Fixing 
the  attention  also  to  some  other  object  likewise  diminishes  the  intensity  of 
choreic  movement  (Reynolds). 

4.  The  special  occasions  of  increase  or  of  induction  of  choreic  movements 
are  the  attempts  at  volitional  action  and  emotional  changes  (Reynolds). 

5.  The  phenomena  of  chorea  during  life,  in  accordance  with  the  views  ex- 
prMsed  by  Drs.  R.  B.  Todd  and  Carpenter  (which  are  now  very  generally 
received)  tend  to  refer  the  exciting  cause  of  the  disease  to  changes  going  on 
in  the  central  ganglia  of  the  brain,  such  changes  being  expressed  in  a  healthy 
state  through  "  Volition,  Perception,  or  Emotion,  or  the  balancing  and  co- 
ordinatmg  of  movements." 

6.  Experiments  on  living  animals,  and  observations  in  morbid  anatomy, 
tend  to  prove  that  injury  to  the  optic  thalami  is  productive  of  considerable 
disturbance  to  the  movements  of  the  body. 

7.  An  opportunity  was  afforded  me,  when  Pathologist  to  the  Glasgow 
Royal  Infirmary,  of  examining  carefully  a  case  of  chorea,  which  terminated 
Iktally  after  a  most  violent  attack,  the  acute  symptoms  lasting  ten  days. 
The  result  of  the  examination  showed  some  decided  changes  in  the  coq)ora 
striata  and  optic  thalami,  sufficiently  indicated  by  the  following  observations : 

"The  specific  gravity  of  the  corpora  striata  and  thalami  optici  was  dif- 
ferent on  the  two  sides  of  the  brain :  those  on  the  right  side  were  of  the 
specific  CTavity  of  1.025,  those  on  the  left  side  of  1.081 ;  and  this  difference 
appeared  from  the  hydrostatic  experiments,  as  well  as  from  those  made  with 
toe  gravimeter,  confirming  in  some  measure  the  accuracy  of  the  general  results 

"The  vascularity  of  these  central  parts  of  the  brain,  when  compared  with 
the  gray  matter  of  the  spinal  cord  (which  was  healthy)  was  so  well  marked 
as  to  leave  no  doubt  of  its  abnormal  increase. 

"Microscopic  examination  confirmed  the  existence  of  increased  vascularity, 
for  numerous  capillary  vessels,  in  unusual  abundance,  existed  in  every  section 
examined.  Some  of  these  were  irregularly  dilated,  as  in  a  varicose  condition, 
and  were  filled  to  a  greater  or  lesser  extent  with  the  red  corpuscles  of  the 
blood.  The  amount  of  granular  substance  in  these  parts  of  the  brain,  on 
both  sides,  appeared  to  be  greater  in  proportion  to  the  fibrous  substance  than 
in  the  same  parts  of  healthy  brain  with  which  I  compared  them "  (Contribu- 
tions to  Patnology,  Glai^gow  Med,  Journal ,  No.  1,  1858). 

The  late  Dr.  R.  B.  Todd  remarked  that  "  further  observations  on  this  sub- 
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ject  are  greatly  needed,  and  will  no  doubt  throw  much  light  on  the  pathology 
of  chorea  and  other  allied  affections."  « 

Dr.  Walshe,  the  Emeritus  Professor  of  Medicine  of  University  College  was 
the  first  to  call  attention  to  a  not  unfrequent  occurrence  in  the  course  of  cho- 
rea, namely,  a  high  specific  gravity  of  the  urine.  The  high  density  of  the 
urine  is  most  marked  where  the  choreic  movements  are  most  active ;  and  no 
doubt  it  indicates  increased  waste  of  tissue,  consequent  on  the  disturbed  state 
of  the  muscles  and  nerves  {Laneet,  Jan.  27,  1849,  p.  85).  In  the  acute  case 
of  chorea,  so  carefully  recorded  by  Dr.  Walshe,  four  phases  were  observed  iu 
the  characters  of  the  urinary  discnarge,  namely  :  During  the  first  five  days  it 
was  "  febrile ;"  that  is,  of  high  specific  gravity,  deep  prownish  gold-color, 
strong  urinous  odor,  and  depositing  lithates  in  abundance.  Second,  There 
came  a  period  during  which  a  great  excess  of  urea  gave  a  special  character  to  the 
fiuid,  while  alternating  improvement  and  recrudescence  marked  the  course  of 
the  chorea.  This  superabundance  of  urea  is,  in  the  present  state  of  our  knowl- 
edge, referred  to  the  muscular  waste  entailed  by  the  constant  convulsive  move- 
ments. Next,  there  appeared  oxalates  in  the  urine  passed  on  the  twenty-sixth 
day,  on  which  day  the  improvement  in  the  case  was  so  marked  that  the  child 
might  have  been  considered  convalescent.  Subseauently,  an  abundant  pre- 
cipitation of  phosphates  took  place,  the  indubitable  result  of  previous  ner^ 
vous  waste. 

These  observations,  originally  made  by  Dr.  Walshe,  were  subsequently  con- 
firmed by  the  late  Dr.  Todd,  and  by  Dr.  Bence  Jones. 

In  a  case  recorded  in  his  most  interesting  Clinical  Lectures  on  ParalytU^ 
Disease  of  the  Brain,  and  other  Affections  of  the  Nervous  System,  where  the 
urine  was  carefully  examined  from  day  to  day  by  Dr.  Todd,  the  density  of 
the  urine  was  shown  never  to  have  fallen  below  1.019,  and  frequently  reached 
1.030,  and  once  was  found  as  high  as  1.035.  As  the  patient  improved  in 
health  the  urine  fell  in  specific  gravity,  but  was  never  below  1.019.  Lithate 
of  ammonia  was  nearly  always  present,  and  oxalate  of  lime  was  frequently 
found  mixed  with  it.  An  excess  of  urea  was  frequently  present.  In  another 
case  he  records  the  specific  gravity  of  the  urine  as  ranging  between  1.030  and 
1.040,  and  afterwards  falling  to  1.020  and  1.022.  Generally  speaking,  he 
found  the  density  of  the  urine  highest  in  those  cases  in  which  the  movements 
were  most  general  and  most  active,  and  &lling  steadily  with  their  diminu- 
tion, and  with  the  restoration  of  a  greater  controlling  power  on  the  part  of  the 
patient. 

Symptoms. — Chorea  principally  consists  in  singular  and  involuntary  move- 
ments of  one  or  more  limbs,  which  prevent  the  patient  from  being  able  to  lay 
hold  with  certainty  of  any  given  thing,  or  to  carry  that  object,  be  it  a  spoon  or  a 
glass,  with  any  certainty  to  his  mouth,  or  to  any  other  place.  These  symptoms 
are  developed  so  gradually,  that  in  most  cases  the  disease  is  not  recognized  till 
it  has  made  some  progress.  The  symptoms  reach  a  certain  point  of  intensity, 
and  remain  at  such  a  point  for  a  variable  period.  Premonitory  symptoms 
are  neither  frequent  nor  characteristic ;  but  a  certain  susceptibility  to  nervous 
disturbance,  and  irascibility  of  temper,  are  not  uncommon.  General  ill- 
health  is  not  unfrequent,  ansing  from  various  causes,  as  delay  of  menstrua- 
tion, and  constitutional  morbid  states,  such  as  rheumatism,  or  the  existence  of 
some  other  general  disease.  The  commencement  of  the  symptoms  is  often  at 
first  insidious,  but  more  commonly  gradual,  and  sometimes  sudden.  They 
consist  at  first  simply  of  restlessness,  or  of  hurried  and  somewhat  clumsy  move- 
ments. The  left  side  and  the  upper  limbs  are  frequently  affected  first ;  but 
subsequently  the  whole  body  is  involved.  The  lower  limbs  are  generally  as 
much  affected  as  the  upper,  and  the  patient  can  with  difficulty  walk  m  a 
straight  line,  or  if  he  does,  it  is  always  oy  a  series  of  movements  which  tend 
towards  the  object,  counteracted  by  another  series  which  altogether  diverge 
from  it, — his  feet  turning  u\  and  out,  upwards  and  downwards,  in  every  pos- 
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sible  direction.  The  muscles  of  the  face  and  neck  are  sometimes  seized  with 
this  species  of  convulsion,  when  the  head  is  not  only  tossed  about,  and  the 
mouth  contorted  into  the  most  singular  grimaces,  but  it  may  require  two  or 
three  persons  to  feed  the  patient — one  or  more  to  hold,  and  another  to  watch 
the  proper  moment  to  pop  the  food  into  the*  mouth.  Sometimes  the  motor 
nerves  of  the  fifth  pair  are  affected,  and  then  the  jaw  closes  with  a  loud 
snap,  or  the  articulation  of  voice  is  affected,  or  the  effort  of  swallowing  dif- 
ficult 

Thus  the  essential  phenomena  of  chorea  are  motorial,  consisting  of  spas- 
modic involuntary  contractions  of  the  muscles.  These  have  been  classified  by 
Dr.  Reynolds  as  follow :  (1.)  Clonic  spasms;  of  ereat  frequency,  unattended 
by  pain,  resembling  the  restless  movements  of  a  child  who  has  been  irritated 
or  put  out  of  temper.  Such  spasms  occur  independently  of  any  attempt  at 
voluntary  movements,  and  are  in  slight  cases  almost  unobserved.  (2.)  The 
patient  is  agitated  by  all  sorts  of  odd  motions,  and  has  often  a  vacancy  of 
countenance  which  gives  him  a  fatuous  appearance.  These  symptoms  are  con- 
stant during  the  day,  but  during  sleep  they  generally  cease  altogether.  They 
aflect  both  sides,  as  a  rule,  and  in  a  very  few  cases  one  side  only.  The  patient 
is  then  said  to  labor  under  heinichorea.  The  child's  health  is  generally  good ; 
his  pulse  natural ;  and  his  bowels,  though  occasionally  constipated,  are  by  no 
means  uniformly  so,  but  for  the  most  part  act  regularly.  The  spasms  are 
generally  increased  by  emotion,  and,  while  they  persist  during  the  day,  dis- 
appear during  sleep.  The  heart  acts  regularly,  probably  owing  to  the  anaemic 
state  generally  associated  with  chorea.  Dr.  Addison  describes  a  bellows-mur- 
mnr,  often  mitral,  but  sometimes  aortic,  and  probably  due  to  the  same  cause. 

Causes. — ^Thc  disease  frequently  attacks  children  otherwise  in  good  health, 
and  without  any  obvious  cause.  When  any  cause  is  assigned,  it  is  usually 
terror.  Somebody  has  pretended  to  cut  off  the  child's  head,  and  perhaps  has 
drawn  the  back  of  a  knife  across  the  throat;  or  a  person  dressed  in  a  white 
sheet  has  personified  an  apparition.  The  symptoms  have  been  known  to  fol- 
low the  fnght  in  a  day  or  two,  at  other  times  about  three  or  even  six  weeks 
have  elapsed  before  the  disease  became  manifest.  The  causes  producing  this 
aflection,  however  are  generally  referred  to  mental  impressions.  A  woman  in 
the  fourth  month  of  her  pregnancy  had  a  frightfully  disgusting  object  thrown 
at  her  bosom.  She  continued  for  two  months  in  a  state  of  extreme  nervous 
UlnesB  from  this  circumstance,  but  recovered,  and  went  her  fiill  time,  remark- 
ing, however,  that  the  child  was  extraordinarily  lively  in  the  womb,  and  that 
she  was  often  overcome  with  the  sensations  it  produced.  At  birth,  the  child 
(a  girl)  displayed  the  writhing  motions  of  chorea,  and  continued  to  suffer 
throughout  life.  When  she  was  about  thirty  years  of  age  she  had  the  appear- 
ance of  an  elderly  child,  with  a  head  remarkably  small,  and  a  mind  hardly 
removed  from  complete  idiocy  (Mayo). 

Chorea  is  limitea,  or  nearly  so,  to  early  life,  and  is  rarely  seen  afler  twenty. 
Dr.  Heberden  states  it  to  be  most  frequent  between  the  ages  of  ten  and  four- 
teen, and  also  that  it  is  more  common  in  the  female  than  in  the  male,  three- 
fourths  of  the  patients  under  his  care  having  been  females.  Dr.  Rufz  regards 
the  ages  from  five  years  to  fifteen  as  the  most  liable  to  chorea;  and  that  girls 
are  three  times  more  frequently  sufferers  than  boys.  Dr.  Todd's  experience 
ihows  that  chorea  generally  occurs  between  nine  and  fifteen  years  of  age.  It 
ii  really  a  disease  of  childhood,  and  is  greatly  more  prevalent  at  the  })eriod 
of  $eeond  dentition  and  at  the  period  of  puberty  than  at  other  periods;  and 
although  symptoms  somewhat  resembling  those  of  chorea  are  sometimes  seen 
at  the  adult  period  of  life,  and  at  more  advanced  ages,  still  such  cases  are  ex- 
ceptional. It  mav  even  be  questioned  whether  they  are  due  to  exactly  the 
same  morbid  concfition  as  that  which  gives  rise  to  the  ordinary  clonic  convul- 
sions of  early  life.    The  probable  influence  of  the  rheumatic  constitutional 
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state,  or  of  some  other  unknown  constitutional  diathetic  condition,  has  been 
already  noticed. 

Before  the  sixth  year  of  life  the  disease  is  rare,  and  is  equally  uncommon 
after  the  age  of  fift^n.  In  certain  cases  a  hereditary  tendency  to  the  disease 
has  been  observed  (Niemeyer)*;  and  the  mimic  influence  of  example  is  not  to 
be  lost  sight  of  as  a  cause,  especially  in  the  epidemics  of  chorea,  which  are  apt 
to  prevail  in  boarding  schools;  and,  lastly,  reflex  causes,  such  as  irriUdion  frwn 
worms  in  the  intestines ,  onanism^  pregnancy ,  are  each  to  be  considered. 

Prognosis. — The  recovery  of  the  patient,  with  very  few  exceptions,  may  be 
always  prognosticated.  The  disease  will  in  general  gradually  decline,  with 
complete  removal  of  the  spasms.  The  mean  residence  in  hospital  for  cases  of 
chorea  has  been  found  to  be  thirty-one  days  (Rufz),  although  recovery  is  not 
complete  at  that  time.  Those  cases  only  are  apt  to  terminate  fatally  which 
occur  during  an  attack  of  rheumatism  or  pericarditis,  or  when  the  disease  as- 
sumes an  intensely  acute  form,  the  patient  losing  rest  at  night  and  becoming 
exhausted ;  then  emaciation  progresses  rapidly,  and  death  occurs  in  from  nine 
to  twenty  days.  (See  account  of  such  a  case  by  Dr.  Wm.  Weir,  in  Olaspow 
Medical  Journal^  No.  1, 1853.)  Dr.  Walshe's  experience  leads  him  to  believe 
that  when  the  disease  is  slowly  ushered  in,  it  is  more  obstinate  and  enduring 
than  when  it  is  suddenly  developed.  An  irregularly  remittent  course  he  re- 
gards as  an  inherent  quality  of  the  disease  {Laiicetj  1.  c).  When  of  long  dura- 
tion the  accuracy  of  judgment  becomes  impaired,  and  disorders  of  the  intellect 
are  apt  to  follow.  The  course  of  the  disease  is  essentially  chronic,  rarely 
terminating  before  six  or  eight  weeks,  and  as  often  prolonged  for  three  or  four 
months.  In  rare  instances  it  becomes  persistent,  and  lasts  more  or  less  through 
life — marked  by  remissions  and  exacerbations. 

Treatment. — ^The  indications  of  cure  are  (1.)  To  remove  if  possible  all 
morbid  states  of  the  body  which  may  tend  to  aggravate  the  disease,  such  as 
constipation,  anctmia,  amenorrhcea,  worms;  (2.)  By  well-regulated  purrative 
medicines,  to  subdue  any  cerebral  congestion ;  (3.)  To  sustain  the  strenfftn  and 
improve  the  vigor  of  the  nervous  system  by  tonic  and  stimulant  medicmes,  By 
food,  and  by  the  cold  bath. 

The  particular  tonic  is  not  of  much  moment.  Dr.  Wood  recommends  the 
powder  of  the  block  snake  root  (dmicifuga),  in  doses  of  from  half  a  drachm  to 
a  drachm,  or  from  one  to  two  fluid  ounces  of  a  decoction ;  or  from  one  to  two 
drachms  of  a  saturated  tincture  should  be  given  three  or  four  times  a  day,  and 
continued  for  several  weeks,  the  dose  being  gradually  increased  till  it  produces 
headache,  vertigo,  or  disordered  vision.  The  sulpJiaU  of  zinc  has  also  had  the 
credit  ascribed  to  it  of  curing  a  large  number  of  cases,  beginning  with  a  grain 
in  the  form  of  a  pill,  three  times  a  day,  and  increasing  the  dose  till  it  reaches 
seven  or  eight  grains  daily.  The  preparations  of  iron  are  also  frequently  re- 
sorted to  with  benefit. 

Dr.  Walshc  did  not  find  any  of  these  remedies  at  all  useful  in  the  acute 
case  he  has  described.  Of  all  the  remedies  he  tried,  the  *^  extract  of  cannabis 
indica''  was  followed  by  the  most  satisfactory  results.  It  exercised  a  sedative 
influence  on  the  muscular  action  in  a  marked  degree,  and  that  immediately. 
Nitrate  of  silver  he  also  found  to  have  no  mean  influence  in  aiding  the  cure. 
The  Indian  hemp  was  given  in  doses  of  one-fourth  of  a  grain  of  the  extract 
thrice  daily.  The  dose  was  subsequently  increased  to  half  a  grain,  and  at  the 
same  time  one  grain  doses  o^  nitrate  of  silver  were  administered,  and  a  draught 
containing  eight  drops  of  dilute  nitric  acid  (Lancet,  1.  c).  Dr.  Corrigan  had 
also  previously  used  Indian  hemp  with  much  success  in  chorea  {Mea,  Times 
and  Gazette,  1845,  p.  29 ;  also  Dublin  Hosp,  Gazette),  The  student  is  recom- 
mended to  consult  a  valuable  paper,  "On  the  Uses  of  Indian  Hemp  in  Ner- 
vous Diseases,"  by  Professor  Russell  Reynolds,  in  Beale's  Archives. 

Arsenic,  in  the  form  of  Fowler's  solution,  is  well  spoken  of  by  Romberg,  in 
doses  of  three  to  five  drops. 
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Trouaeeau  and  Niemeyer  consider  narcotics  to  be  of  great  value  in  the  form 
of  lar]ge  doses  of  morphine;-  others  are  of  opinion  that  narcotics  are  not  well 
borne  m  chorea. 

Oentle  applications  of  the  galvanic  current  along  the  spine,  the  patient 
standing  erect,  have  been  successful  in  the  hands  of  BenediKt.  The  current 
should  be  just  strong  enough  to  be  felt  distinctly,  without  pain.  Chapman's 
ioe-bags  to  the  spine  are  also  of  use.  The  tincture  of  Calabar  beans  (5i  to  ^i 
of  alcohol),  beginning  with  twenty  minims  three  times  a  day,  is  recommended 
by  Dr.  J.  W.  Ogle — the  dose  to  be  increased  by  ten  minims  a  dose,  up  to  Si- 
Chloroform  has  been  used  with  benefit  to  control  the  violent  movements. 
But,  the  best  treatment  is  the  improvement  of  diet,  change  of  surroundings, 
and  moral  discipline.  Hence  it  is  that  children  with  chorea,  improve  so  much 
in  well-administered  hospitals,  where  the  food  is  abundant  and  discipline  well 
maintained.  Ansemia  is  constantly  associated  with  it,  and  the  treatment  must 
be  restorative  and  tonic. 

Of  other  classes  of  stimuli,  camphor  in  five-grain  doses  has  acquired  much 
reputation,  especially  after  the  discharges  have  become  healthy  by  the  action 
of  purgatives.  Many  young  women,  a^o,  who  attribute  the  attack  to  fright, 
frequently  get  well  from  the  simple  administration  of  the  spirit  of  nitrous  ether 
in  one  fluid  drachm  doses  three  times  a  day,  combined  with  the  officinal 
camphor  mixture.  The  catalogue  of  remedies  proposed  is  endless.  In  many 
instances,  however,  the  above  medicines  are  continued  for  weeks  without  any 
manifest  improvement.  In  such  cases  the  cold  bath,  or  the  cold  shower  bath, 
is  an  excellent  adjuvant ;  and,  unless  the  patient  is  suffering  from  some  struc- 
tural disease,  the  case  uniformly  yields  to  this  conjoined  treatment ;  great  care 
and  attention  bein^  bestowed  on  regulation  of  the  diet,  which  should  be  light, 
nutritious,  and  easily  digested. 


HYSTERIA. 

Latik  Sq.,  Hyiiei'ia;  Frkkch  £q.,  Hyatfrie;  German  Eq.,  Hy$terie ;  Italian  £q., 

hierismo. 

Deflnition. — A  complex  morbid  condition  of  all  the  cerebral  functions,  of  a 
dironie  kind,  probably  associated  with  some  morbid  state  of  the  emotional  or  sen- 
9orirmotor  centres^  and  presenting  every  variety  of  aUeraiiony  so  that  the  phetwm- 
ena  of  hysteria  are  protean,  and  simulate  or  mimic  the  phenomena  of  almost  every 
ether  disease,  while  the  most  common  and  characteristic  features  of  the  affection 
are  certain  motorial  changes  of  a  convulsive  nature,  ana  usually  of  paroxysmal 
oecurrence. 

Pathology. — Three  theories  have  been  entertained  relative  to  the  nature  of 
this  disease,  and  to  the  primary  seat  of  the  affection  : 

(1.)  Some,  with  the  ancients,  refer  it  to  a  morbid  condition  of  the  nerves  of 
the  uterus,  and  organs  of  generation,  because  the  disease  is  almost  exclusively 
peculiar  to  females  between  the  age  of  puberty  and  that  of  the  extinction  of 
the  sexual  functions,  and  is  accomi)aniea  by  morbid  conditions  of  the  sexual 
organs,  especially  infarctions  of  the  womb,  ulcerations  of  the  os  uteri  and 
Jlmons  of  the  uterus,  dermoid  cysts  of  the  ovaries,  irritation  of  the  genitals  from 
sexual  excitement,  imperfectly  effected  or  excessive  coitus,  or  otmnism, 

(2.)  Others  consider  it  exclusively  due  to  a  morbid  state  of  the  cerebral 
structures. 

(3.)  A  third  class  refers  the  phenomena  to  a  morbid  excitability,  due  to 
**  nutritive  derangement  of  the  whole  nervous  system,  both  central  ami  periph- 
eral** (Hashe),  which  renders  it  liable  to  be  thrown  into  disorder  by  clauses 
iiiMifficient  materially  to  disturb  its  action  in  health — thereby  implying  pa- 
ralysis of  some  nervous  centres. 
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A  tendency,  either  congenital  or  acquired  by  injudicious  training,  has  an 
obvious  influence  upon  the  induction  of  Hysteria.  It  rarely  manifests  itself 
before  the  12th  or  loth  year  of  life ;  and,  although  it  seldom  appears  in  old 
age,  it  frequently  outlasts  the  period  of  childbearing. 

Post-mortem  examinations  of  the  bodies  of  those  who  have  died  from  other 
diseases,  while  suffering  from  hysteria,  have  yielded  negative  results. 

Symptoms. — ^The  forms  and  degrees  of  hysteria  are  so  numerous  that  the 
difficulty  of  describing  this  disorder  is  very  great.  The  modifications  of  age, 
temperament,  states  of  nervous  sensibility,  physical  and  moral  education,  and 
graaes  of  society,  so  influence  its  aspect  that  it  is  only  possible  to  give  a  mere 
general  outline.  It  is  usually  divided  into  three  forms :  first,  that  which  is 
characterized  by  what  is  termed  the  "  globus  hystericus,"  in  which  the  sensa- 
tion of  a  ball  rising  in  the  throat,  or  a  feeling  of  suffocation,  is  experienced  by 
the  patient,  but  without  convulsions ;  second,  its  paroxysmal  form,  or  that  in 
which  the  globus  hystericus  occurs  with  convulsions ;  and  third,  those  irregular 
and  anomalous  phenomena  which  often  manifest  themselves  during  the  inter- 
vals of  severe  attacks. 

The  milder  forms  are  those  which  terminate  without  the  formation  of  the 
paroxysm.  They  commonly  begin  with  pains  in  the  epigastrium ;  in  the  left 
side,  or  in  some  other  part  of  the  abdomen ;  or  the  patient  is  unusually  ner- 
vous, her  feelings  excited  or  depressed.  These  symptoms  having  existed  for  a 
longer  or  shorter  period,  the  patient  experiences  the  sensation  of  a  ball,  the 
"  globus  hystericus"  rising  apparently  from  the  lower  portion  of  the  abdomen, 
and  proceeding  upwards  with  various  convolutions  to  the  stomach,  thence  to 
the  throat,  and  causing  sometimes  an  intense  sense  of  suffocation.  At  this 
point  the  slighter  forms  frequently  cease,  but  are  followed  by  headache,  stiff- 
ness of  the  neck,  general  weariness,  a  profuse  discharge  of  a  light-colored 
limpid  urine,  and  by  great  flatulence,  the  abdomen  becoming  almost  instanta- 
neously distended. 

When  hysteria  assumes  a  paroxysmal  form  or  "fit"  it  may  be  preceded  by 
the  pains  and  mental  feelings  which  have  been  described ;  but  not  unfrequently 
the  attack  is  sudden,  and  is  often  caused  by  some  transitory  occurrence.  In 
such  a  case  the  patient  bursts  out  into  a  fit  of  immoderate  laughter  or  crying, 
the  "globus  hystericus"  begins  to  form  and  to  rise,  and  no  sooner  reaches  the 
throat  than  she  falls  to  the  ground,  apparently  unconscious  and  violently  con- 
vulsed. The  fit  is  now  said  to  be  formed,  and  while  in  general  the  convul- 
sions are  easily  controlled,  yet — not  only  in  the  strong  and  plethoric,  but 
sometimes  also  in  delicate-looking  slight-made  girls — many  persons  are  some- 
times necessary  to  restrain  the  patient,  who  writhes  her  body  to  and  fro,  agi- 
tates her  limbs  in  various  directions,  and  beats  her  breast  repeatedly  with  her 
arm  and  hand.  During  the  fit  the  patient  also  often  knocks  her  head  against 
the  bed  or  floor,  tears  her  hair,  screams,  shrieks,  laughs,  cries,  or  sobs  alter- 
nately. The  respiration  is  slow,  and  is  rendered  still  more  laborious  by  snasms 
about  the  pharynx  and  glottis,  so  that  the  patient  often  grasps  her  necK  and 
throat,  or  rubs  or  strikes  the  epigastrium  and  side  with  her  hand.  During 
this  struggle  she  may  bite  her  own  arms  or  those  of  the  bvstanders,  and  will 
sometimes  move  round  the  room  while  lying  on  her  back,  by  means  of  the 
muscles  of  the  dorsal  region.  The  abdomen  is  often  singularly  distended  with 
flatus ;  but  in  other  cases  the  muscles  of  that  region  are  tense  and  irregularly 
contracted.  The  pulse  is  in  some  cases  increased  by  the  violence  of  the  exer- 
tion, but  in  others  its  beat  is  natural.  The  veins  of  the  neck  are  distended, 
the  carotids  beating  with  more  than  usual  violence.  The  face  is  flushed,  and 
'**  the  head  is  generally  thrown  back,  so  that  the  throat  projects;  the  eyelids  are 
closed,  but  tremulous';  the  nostrils  distended;  the  jaws  often  firmly  clenched; 
there  is  no  didortion  of  the  countenance,  and  the  cheeks  are  at  rest,"  unless 
when  giving  expression  to  some  of  the  above-mentioned  phenomena.  The 
temperature  of  the  extremities  is  often  lower  at  the  commencement  than  natu- 
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ral,  so  as  to  cause  a  momentary  shivering,  but  as  the  paroxysm  forms,  the 
heat  is  usually  restored  and  sometimes  increased.  The  phenomena  attending 
the  subsidence  of  the  paroxysm  are  very  various ;  sometimes  a  flood  of  tears, 
a  fit  of  laughter,  or  an  exclamation,  is  followed  by  a  great  flow  of  limpid 
urine,  after  which  the  recovery  is  generally  rapid  and  complete.  In  other 
cases  the  action  of  the  stomach  becomes  reversed ;  and  the  sympathizing  at- 
tendant, perhaps  watching  the  patient  with  the  tenderest  care,  receives  its 
whole  contents  over  her  person,  aft;er  which  the  patient  may  lapse,  most  un- 
concernedly, into  a  profound  sleep.  In  others,  again,  the  fit  only  partially 
passes  off,  and  the  patient  lies,  to  a  certain  extent,  sensible  of  what  is  passing 
about  her,  perhaps  jaw-locked,  the  secretion  of  urine  suspended,  unable  to 
talk,  and  oft^n  obliged  to  be  fed.  The  fit  having  entirely  subsided,  the  patient 
lies  exhausted  and  unwilling  to  be  disturbed,  and  although  more  or  less  con- 
scious of  what  has  passed,  she  wishes  to  be  thought  ignorant  of  all  that  has 
taken  place.  A  want  of  consciousness  may  exist  when  the  fit  assumes  a  severe 
or  epileptic  form ;  but  this  is  not  a  common  sympton  of  the  purely  hysterical 
coDYulsion.  In  some  few  cases  the  patient  appears  to  be  delirious,  and  makes 
the  most  extraordinary  noises,  such  as  barkmg  or  howling  like  a  dog.  The 
duration  of  the  fit  varies  from  a  few  minutes  to  two,  three,  or  more  hours. 
These  fits  readily  recur,  and  no  sooner  is  one  fit  ended  than  the  patient  suffers 
firom  another ;  and  in  this  manner  the  whole  attack  may  last  twelve,  twenty- 
four,  or  even  forty-eight  hours.  In  general  the  intervals  are  much  longer,  and 
not  subject  to  any  general  law  of  recurrence,  except  that  they  are  more  com- 
mon about  the  period  of  menstruation. 

In  the  interval  between  fits,  the  symptoms  are  extremely  anomalous  and 
irregular,  and  more  strange  and  difiicult  to  describe  than  even  those  of  the 
paroxysm.  Some  have  their  senses  so  acutely  alive,  that  although  the  window 
and  bed-curtains  may  be  drawn,  still  they  are  pained  with  light,  and  the  slight- 
est noise  distresses  tiiem.  In  some,  again,  the  sense  of  touch  is  so  exquisite, 
that  they  can  scarcely  bear  the  weight  of  the  bedclothes ;  and  to  others  odors 
are  similarly  intolcral)le.  Besides  this  extreme  acuteness  of  the  senses,  others 
sufler  pains  under  or  in  the  mammse,  known  to  surgeons  as  the  "  hysterical 
breast, '  lumbar  pains,  pains  in  the  hip-joint,  headache  fixed  to  one  spot,  clatnts 
hyrtericw,  and  palpitation.  Pain  in  the  region  of  the  spine  is  also  frequent, 
and  often  so  intense  and  so  exquisitely  increased  by  pressure  that  it  has  often 
been  mistaken  for  ulceration  of  the  intervertebral  cartilages.  The  late  Sir 
B.  Brodie  recorded  that  he  had  seen  numerous  instances  of  young  ladies  con- 
demned to  the  horizontal  posture,  and  to  the  torture  of  issues  and  setons  for 
successive  years,  whom  air,  exercise,  and  cheerful  occupation  would  have  cured 
in  a  few  weeks.  As  to  painful  affections  of  the  joints,  it  has  been  stated  by 
the  same  high  authority,  that  at  least  four-fifths  of  the  females  among  the 
higher  classes  who  are  supposed  to  labor  under  diseases  of  the  joints,  are  suf- 
fering from  hysteria,  and  from  nothing  else.  Tlie  morbid  sensibility  is  chiefly 
in  the  integuments,  as  in  the  case  of  the  hip-joint,  and  if  they  are  slightly 
pinched  or  drawn  from  the  subjacent  parts,  the  patient  complams  more  than 
when  the  head  of  the  femur  i.s  pressed  against  the  acetabulum.  There  is  like- 
wise no  wasting  of  the  glutei  muscles,  nor  flattening  of  the  nates,  nor  painful 
iitarting  of  the  limbs.  In  some  instances  the  patient  becomes  paraplegic,  and 
18  unable  to  walk,  while  others  suffer  temporarily  from  hemiplegia. 

It  b  the  extreme  acuteness  and  exquisite  sensibility  of  the  senses  in  hysteria 
which  has  led  those  less  skilled  in  female  arts  to  believe  in  the  instances  of 
animal  magnetism  and  mesmerism  they  seemed  to  exhibit,  which  formerly  at- 
tracted i*o  much  public  attention.  A  most  interesting  account  of  the  vagari(»8 
of  hysteria  may  be  read  in  Sir  Thomas  Watson's  Thirty-eighth  I^ecture,  On 
ike  tVaHice  of  Phynic, 

Diagnosif . — The  best  diagnostic  guide  may  be  obtained  by  classifying  tho 
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symptoms  according  to  Dr.  Reynolds's  plan,  as  followed  in  the  description  of 
the  previous  diseases.     There  is  to  be  noticed — 

1.  The  Menial  State. — Volition  is  deficient  and  misdirected.  The  Emotions 
and  Ideas  exhibit  excessive  activity ;  and  to  the  combination  of  these  two 
conditions  is  to  be  attributed  many  of  the  peculiar  and  characteristic  features 
of  the  disease.  Assertions  by  the  patient  are  being  constantly  made — such  as 
that  she  cannot  control  her  Thoughts,  Emotions,  Expressions,  or  general  vol- 
untary movements;  or  that  she  cannot  move  this  or  that  limb,  that  she  cannot 
open  ner  eyes,  that  she  cannot  stand  or  walk ;  and  if  she  makes  the  attempt 
under  sucn  impressions,  she  certainly  fails ;  and  she  may  simulate  the  real 
inability  so  completely,  and  so  well,  that  it  seems  almost  incredible  that  noth- 
ing but  defective  Will  is  the  real  source  of  the  failure.  If,  however,  some 
strong  Motive,  Emotion,  or  Sensation  come  into  operation,  she  may  for  a  mo- 
ment forget  her  condition,  clap  the  hitherto  moveless  hands  together,  open 
the  closed  eyelids,  and,  with  tne  rapidity  and  energy  of  robust  health,  run 
across  a  room  or  up  a  staircase  with  her  mia^palsied  limbs.  It  does  not 
appear  that  with  all  this  there  is  any  intention  on  the  part  of  the  patient  to 
deceive  any  one,  more  than  herself.  It  is  truly  a  morbid  mental  condition  on 
her  part,  and  she  doubtless  believes  in  the  real  nature  of  her  symptoms. 
Often,  also,  a  species  of  delirium  prevails,  in  which  nonsensical  sentences  are 
pronounced  in  an  excited  manner.  Uncontrolled  sobbing,  sighing,  and  laugh- 
ing are  alternately  produced,  or  accompany  each  other.  Somnambulism, 
ecstasy,  or  hysteric  coma  (which  is  rare),  may  prevail.  Often  the  expression 
of  the  face  is  insane.  A  listless,  abstracted,  vacant  look  pervades  the  coun- 
tenance, as  if  the  individual  cared  nothing  for  the  things  of  this  world.  Com- 
bined with  this  condition  there  is  restlessness  and  impatience  of  temper,  with 
monosyllabic  talking. 

2.  Sensorial, — The  pain  of  hysteria,  which  may  be  anywhere,  but  most  com- 
monly in  the  head  and  mammary  region,  is  always  described  as  '*  intense," 
"  horrible,"  or  "  agonizing ;"  and  it  is  increased  when  the  attention  is  directed 
tewards  it,  but  lessens  when  the  attention  is  withdrawn.  The  patient  gener- 
ally shrieks  when  the  skin  is  touched.  Greneral  hypersesthesia,  or  "  nervous- 
ness," as  it  is  commonly  called,  is  scarcely  ever  absent,  and  may  exist  for 
years  as  the  only  expression  of  the  disease.  It  is  evinced  in  several  ways, 
such  as — unusual  acuteness  of  the  senses,  neuralgias,  tenderness,  as  pressure  of 
the  spine,  painful  affections  of  the  joints  {Arthropathia  hysterica),  noises  in  the 
ears,  spots  before  the  eyes. 

On  the  other  hand,  ansesthesia  may  prevail,  although  it  is  very  difficult  to 
determine  whether  pain  is  felt  or  not  by  operations  which  usually  cause  pain, 
such  as  pricking,  pinching,  or  burning  parts  of  the  skin. 

Palpitation  of  the  heart,  or  pulsations  of  vessels,  is  complained  of  by  nearly 
all ;  so  is  pressure  and  fulness  over  the  stomach,  as  cardialgia,  thirst,  desire  te 
micturate,  and  the  like. 

3.  Motorlal  phenomena,  when  voluntary,  are  performed  sluggishly  and 
imi)erfectly.  The  other  phenomena  in  connection  with  the  moter  power  are 
exhibited  in  convulsions  or  paralysis.  It  is  the  convulsive  paroxysms  of 
hysteria  which  may  be  mistaken  for  epilepsy.  When  they  occur,  it  is  almost 
always  at  the  period  of  puberty  in  young  females.  They  frequently  attend 
the  menstrual  period,  and  are  preceded  by  the  premonitory  phenomena  of 
hysteria  already  described,  and  which  reappear  towards  the  close  of  the  con- 
vulsions. There  Is  probably  never  complete  loss  of  Sensibility  and  Perception. 
The  spasmodic  movements  are  general,  and  of  reflex  origin,  causing  morbid 
excitement  of  the  motor  nerves,  proceeding  from  the  spinal  marrow  and 
medulla  oblongata.  The  face  undergoes  little  alteration.  There  is  commonly 
a  contractile  movement  of  the  eyelids.  The  patient  appears  to  see,  and  there 
is  no  marked  change  of  the  pupil.  Foaming  at  the  mouth  or  a  bitten  tongue 
is  rare.     The  attacks  are  sometimes  of  considerable  duration,  and  the  respira- 
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tory  movements  become  very  disorderly.  After  the  paroxysm  has  passed, 
there  is  no  marked  stupor,  but  merely  general  exhaustion ;  and  loss  of  Con- 
flciousnees  appears  to  be  very  seldom  complete,  and  never  occurs  at  the  outset 
of  the  attack.  "  The  patient,"  writes  Sir  Thomas  Watson,  "  is  often  able  to 
repeat  (although  she  may  not  always  choose  to  confess  it)  what  has  been  said 
by  the  bvstanders  during  the  period  when  she  seems  insensible.  This  is  a 
point  of  distinction  well  worth  remembering,  for  more  reasons  than  one.  It 
not  only  helps  the  diagnosis,  when  the  fact  comes  out,  but  it  suggests  certain 
cautions  to  ourselves.  We  must  take  care  not  to  say  anjrthing  by  the  bedside 
of  a  hysterical  patient  which  we  do  not  w^bh  her  to  hear ;  and  we  may  take 
advantage  of  her  apparent  unconsciousness,  and  pretend  to  believe  in  it,  and 
speak  of  certain  modes  of*  treatment  which  she  will  not  much  approve  of,  but 
the  very  mention  of  which  may  serve  to  bring  her  out  of  the  fit. 

The  less  expressed  forms  of  hysteria  cannot  be  confounded  with  the  less 
expressed  forms  of  epilepsy.  The  non-convulsive  form  of  epilepsy  is  exclu- 
sively expressed  through  disordered  sensorial  states,  such  as  by  vertigo  and  a 
suspension  (however  brief  and  transitory)  of  the  mental  powers.  The  non- 
oonvulsive  forms  of  hysteria,  on  the  other  hand,  are  chiefly  expressed  in 
derangement  of  the  organic  ftinctions  of  the  thorax  and  abdomen  (Foville, 
Watbon). 

It  is  often  difficult  to  distinguish  between  the  many  painftil  affections  of 
the  joints  which  arise  from  hysteria  and  the  formidable  diseases  of  these  parts 
which  they  simulate,  mimic,  or  copy ;  and  many  mistakes  have  been  made 
&tal  to  health  and  even  to  life.  The  character,  however,  of  the  patient,  her 
time  of  life,  her  general  good  health,  the  intermitting  nature  of  the  pain,  and 
its  following  the  course  of  the  nerve,  enable  us  generally  to  determine  with 
much  accuracy  between  these  different  classes  of  disease.  The  most  common 
mistake,  however,  is  that  of  considering  the  pains  under  the  mammse  as  pleu- 
risy or  disease  of  the  liver,  or  the  abdominal  pain  as  peritonitis  or  enteritis, 
thereby  leading  to  an  abuse  of  bleeding,  blistering,  and  the  administration  of 
mercury.  The  state  of  the  pulse,  however,  the  general  good  health  of  the 
patient  ("  for,"  writes  Dr.  Wood,  "  one  of  the  most  striking  circumstances 
connected  with  the  disease  is  the  general  integrity  of  the  nutritive  process — 
the  patient  continues  plump  and  rosy  "),  and  most  commonly  the  existence  of 
some  uterine  irritation,  furnishes  sufficient  grounds  for  diagnosis  between  these 
different  diseases. 

NattseOy  eructations^  horhorygniiy  or  tympanitis^  palpitation  of  the  heartf  with 
imeopal  feelings,  frequent  micturition  of  clear  pale  urine,  are  characteristics  of 
the  hysterical  state.  A  certain  constitution  is  also  characteristic  of  the  suf- 
ferer from  hysteria.  The  external  conformation  of  the  features  of  the  face  Ls 
often  of  itself  sufficient  to  indicate  the  existing  tendency.  The  ** fades  hysterica" 
may  be  recognized  by  the  remarkable  depth  and  prominent  fulness  of  the 
upper  lip,  which  is  more  or  less  thick.  There  is  also  a  fulness  of  the  eye,  with 
a  tendency  to  drooping  of  the  upper  eyelids. 

Causes. — The  remote  causes  of^  this  aff*ection  are  rather  moral  than  physi- 
cal ;  and  in  a  young  person  predispased  to  the  disease  almost  any  mental  emo- 
tion will  excite  it,  as  anger,  dLsap]X)intment,  jealousy,  protracted  expectation, 
the  low  of  a  husband,  a  friend,  or  a  child ;  indce<l,  all  that  brings  the  Pas- 
sions, Emotions,  or  Affections  of  the  mind  into  play  is  a  cause  of  this  disease ; 
and  many  women  cannot  go  to  church,  or  witness  a  tragic  representation, 
without  suffering  from  hysterical  paroxysms. 

This  disease  almost  exclusively  attacks  females  between  the  ages  of  fifteen 
and  thirty,  or  during  that  j)erio<I  of  a  woman's  life  when  the  generative  func- 
tioDs  are  fully  developed  and  in  their  greatest  vigor.  Those  most  liable  are  the 
unmarried  or  continent,  and  those  that  labor  under  amcnorrhocA  or  inenor- 
rfaagia.  The  married  woman  often  suffers  just  after  conception,  or  before  partu- 
ritioiiyOr  subsequently  as  a  consequence  of  protracted  suckling.    Tlie  barren 
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woman,  however,  is  more  liable,  and  probably  from  her  mind  being  acted 
upon  by  a  m-eater  number  of  exciting  causes,  such  as  disappointment  in  the 
prospect  of  being  a  mother.  Taking  classes  of  women,  the  higher  classes,  from 
their  artificial  modes  of  life,  are  greater  sufferers  than  the  lower  orders. 

Although  hysteria  is  a  disease  almost  peculiar  to  woman,  it  is  not  entirely 
so,  but  occasionally  affects  the  male  sex  under  conditions  of  mingled  debility 
and  excitement.  Shakspeare  makes  Lear  exclaim,  when  Gloster  relates  the 
cause  of  his  being  put  in  the  stocks — 

**0h,  how  this  mother  swells  up  toward  my  heart! 
Hysterica paasio I — down,  thou  climbing  sorrow, 
Thy  element's  below  I" 

The  predisposition  to  the  disease,  however,  is  most  manifest  in  that  peculiar 
condition  of  the  nervous  system  for  which  we  have  no  more  precise  or  definite 
expression  than  nervous  irriUibility  or  mobility y  nervoumess  or  hyperesthesia — a 
condition  which  is  more  common  in  women  and  children  than  in  men,  and 
more  common  in  all  persons  when  in  a  state  of  weakness  than  when  in  the 
full  enjoyment  of  muscular  strength.  In  women  the  affection  is  more  com- 
mon about  the  menstrual  periods,  and  immediately  after  parturition,  than  at 
other  times:  more  common  likewise  among  those  in  whom  the  monthly  dis- 
charge is  habitually  excessive,  or  altered  (as  in  leucorrhoea),  or  suddenly  sup- 
fressedy  or  more  gradually  obstructed  (as  in  the  different  forms  of  amenorrhoea). 
n  this  condition  of  mobility  both  Sensations  and  Emotions  are  intensely  felt, 
and  their  agency  on  the  body  is  stronger  and  more  lasting  than  usual ;  con- 
tinued voluntary  efforts  of  mind,  and  steady  or  sustained  exertions  of  the 
voluntary  muscles,  are  difficult  or  impossible;  the  muscular  motions  are 
usually  also  rapid  and  irregular. 

Prognosis. — The  ultimate  result  of  these  cases,  though  often  long  and  tedi- 
ous, is  always  favorable.  "In  nine  hundred  and  ninety-nine  cases  out  of  a 
thousand,  hysteria  is  attended  with  no  ultimate  peril  either  to  mind  or  body " 
(Watson).  The  disease  may  continue  for  years  with  varying  intensity ;  but 
there  is  no  fixed  period  of  its  duration ;  and  the  malady  may  run  into  epilepsy 
or  disorder  of  intellect. 

Treatment. — The  treatment  may  be  divided  into  what  should  be  done  dur- 
ingthe  fit,  and  into  what  should  l>e  done  afterwards. 

When  the  patient  falls  in  a  fit  of  hysteria,  the  first  thing  to  be  done  is  to 
loosen  everything  tight  about  her  person.  The  window  should  be  opened, 
and  the  cold  air  allowed  to  blow  over  her.  She  should  then  be  laid  m  the 
horizontal  posture  on  a  bed,  or  on  the  floor,  as  a  means  of  rendering  the  cir- 
culation through  the  brain  more  equal,  and  to  enable  us  the  more  readily  to 
control  the  convulsive  movements  of  her  body.  This  being  done,  many  modes 
of  ftirther  proceeding  may  be  followed.  Some  recommena,  in  plethoric  cases, 
that  the  patient  should  be  bled — a  remedy  certainly  in  many  instances  mani- 
festly improper,  and  in  all  of  doubtftil  eflicacy.  When  the  jaw  is  locked.  Dr. 
Wood  recommends  that  an  enema,  consisting  of  the  yolk  of  an  egg  beat  up 
with  two  drachms  of  asafoetida,  with  half  a  pint  of  water  add^,  may  be 
administered ;  or,  still  bett^er,  an  enema  of  turpentine,  in  which  half  an  ounce 
of  turpentine  is  similarly  mixed  with  the  yolk  of  an  egg,  and  half  a  pint  of 
water  added.  These  remedies,  in  some  instances,  he  adds,  instantly  remove 
the  affection,  but  in  other  cases  not  for  some  hours.  Another  remedy  is  to 
fill  the  mouth  with  salt:  "You  generally  see  them  come  round  if  you  nil  the 
mouth  with  salt."  The  remedy,  however,  which  superseiles  all  others,  and  is 
unquestionably  the  best,  is  a  good  drenching  with  cold  water.  "  I  believe 
there  is  more  virtue  in  cold  water  than  in  any  other  single  remedy"  (Watson). 
If  the  patient  lie  on  the  bed,  the  head  should  be  drawn  over  its  side,  and  a 
large  quantity  of  water  poured  on  it  from  a  considerable  height  out  of  a  pail, 
jug,  or  other  large  vessel,  and  directly  over  the  mouth  and  nose  of  the  patient, 
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80  as  to  stop  her  breathing  and  compel  her  to  open  her  mouth.  This  practice 
is  generally  introduced  into  hospitals ;  and  until  it  was  adopted  it  was  not 
unusual  to  see  three  or  four  patients  in  hysteria  in  the  same  ward,  and  at  the 
same  time.  Under  this  practice,  however,  an  hysterical  case  is  rare,  and  the 
fit  seldom  occurs  twice  in  the  same  person,  and  never  becomes  epidemic. 

Alter  the  paroxysm  is  over,  if  the  patient  complains  of  continued  headache, 
a  few  leeches  to  the  temples  may  be  necessary,  especially  if  the  urine  be  small 
in  quantity  and  high-colored ;  but  in  all  other  cases  leeches,  blistering,  or 
cupping  should  be  avoided,  as  tending  rather  to  aggravate  than  to  control  the 
disease.  The  next  object  is  to  regulate  the  bowek  by  such  remedies  as  may 
be  necessary,  and  at  the  same  time  to  support  and  tranquillize  the  patient  by 
stimulants,  such  ba  ether  or  asafcetida,  combined  with  hyoBcyamvs  in  the  form 
of  tincture,  the  syrup  of  poppie^f  or  small  doses  of  morphia, 

Niemeyer  recommends  the  chloride  of  sodium  and  gold  as  a  restorative  nerve 
tonic.     He  prescribes  it  in  the  form  of  a  pill,  as  follows : 

R.  Auri.  Chlorat  Natronat,  gr.  v ;  Gum.  Trajac.  Co.,  5^ ;  Sacc.  Alb.,  q.  s. ; 
misee.  Divide  into  forty  pills,  of  which  one  is  to  be  taken  an  hour  after  din- 
ner, and  another  an  hour  after  supper.  After  a  time,  two  are  to  be  taken  as 
a  dose  at  one  time,  and  increased  gradually  till  eight  pills  a  day  are  taken  ; 
and  a  cold  shower-bath  twice  daily. 

The  state  of  the  uterine  functions  must  always  be  inquired  into.  If  leu- 
oorrhcea  be  present,  or  the  menstruation  be  proftise,  the  mineral  adds,  or.  the 
hiiartrate  of  potass  will  be  found  most  efficacious,  by  restoring  a  more  healthy 
state  of  the  deranged  organs. 

The  urine  is  often  suppressed  for  a  time  after  an  attack  of  hysteria ;  but 
anleas  the  bladder  be  sensibly,  and  perhai)s  painfully  distended,  no  attempt 
should  be  made  to  draw  the  urine  on.  Something  more  should  be  hazarded 
to  avoid  this  necessity,  for  the  catheter  once  passed,  that  operation  will  require 
to  be  performed  morning  and  night,  perhaps  for  several  months. 


CATALEPSY. 

Latin  £a-,  Qitalepns;  French  £q.,  Catalepnie;  German  Eq  ,  Caialepsie;  Italian 

£q.i  CatcUepsia. 


L. — A  sudden  suppression  of  Conscioiumess ;  but  ifistead  of  falling 
douni  tonvulsed,  as  in  hysteria,  the  patients  maintain  the  position  in  which  they 
were  vhen  the  attack  commenced.  The  limbn  and  trunk  persist  in  a  state  of  hal- 
anted  muscular  contractions;  the  same  ex}>r€ssion  of  countenance  which  may  chance 
ia  he  at  the  moment  of  seizure  is  preserved.  If  sitting,  the  patient  continues  to  sit; 
if  standing,  he  continues  to  stand;  and  if  occupied  in  any  mechanical  employment, 
he  eontinues  fixed  in  one  attitude;  and  if  he  is  under  the  influence  of  any  Passion, 
the  eoufitenance  retains  its  exj)rem.on. 

Pathology. — ^This  is  an  extremely  rare  form  of  nervous  disease,  apparently 
intermediate  between  hysteria  and  epilc{)sy ;  but  probably  more  allica  to  hys- 
teria. It  affects  the  two  sexes  neany  with  equal  fre<[uency.  Dr.  Reynolds 
has  observed  the  cataleptic  state  ent<ue  in  cases  of  chronic  ramollissement  of 
the  brain,  and  in  tubercular  meningitis  ;  and  Dr.  Laycock  compares  the  cou- 
jditiou  to  the  state  presented  by  the  so-called  "  brown  study."  The  combina- 
tion of  fixed  attitude  and  of  unvarying  expression  gives  to  the  {)atient  the 
air  of  a  statue  rather  than  that  of  a  living  ()eing,  and  he  appears  as  if  sud- 
denly changed  to  stone.  The  most  remarkable  circumstance,  nowever,  in  this 
disease  is,  that  the  attitude  of  the  Ixxiy  and  position  of  the  limbs  admit  of 
being  changed  almost  into  as  many  new  forms  as  a  paintor*s  lay  figure,  and 
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the  new  position,  however  inconvenient,  and  almost  volitionally  impossible,  is 
preserved  till  again  changed,  or  until  the  paroxysm  has  subsided. 

Besides  this  singular  state,  Consciousness  is  suspended,  and  the  patient 
neither  receives  any  impression  from  external  objects,  nor  retains  any  recol- 
lection of  what  has  happened  during  the  fit. 

In  this  respect  the  disease  approaches  in  character  to  epilepsy.  The  organic 
functions  of  life,  however,  contmue  to  be  performed,  though  feebly.  The  pulse 
and  respiration  are  regular,  only  the  former  is  smaller  and  the  latter  less  fre- 
quent tnan  in  health.  The  color  of  the  countenance  is  either  pale  or  under- 
goes no  change.  The  fit  may  last  a  few  minutes  or  a  few  hours,  and  is  said 
to  have  continued  in  some  cases  three  or  four  days.  The  patient  at  length 
awakes  as  from  sleep,  and  generally  with  a  deep  sigh,  when  all  the  functions 
of  the  body  are  suddenly  restored.  The  attack  is  generally  sudden,  and  with- 
out any  previous  symptoms ;  but  it  is  sometimes  preceded  by  headache,  stiff- 
ness of  the  neck,  or  some  obvious  torpor  of  the  mind  or  body.  The  return 
of  the  paroxysm  is  very  uncertain,  but  the  disease  seldom  subsides  with  the 
first  attack. '  The  following  case,  given  by  Dr.  Gooch,  will  best  exemplify 
this  affection : 

A  lady  who  labored  habitually  under  melancholy,  a  few  days  after  partu- 
rition, was  seized  with  catalepsy,  and  presented  the  following  appearances : 
She  was  lying  in  bed  motionless,  and  apparently  senseless.  It  was  thought 
the  pupils  of  her  eyes  were  dilated,  and  some  apprehensions  were  entertained 
of  effusion  on  the  brain  ;  but  on  examining  them  closely  it  was  found  they 
readily  contracted  when  the  light  fell  upon  them.  Her  eyes  ifrere  open,  but 
there  was  no  rising  of  the  chest,  no  movement  of  the  nostril,  no  appearance 
of  respiration.  Tne  only  signs  of  life  were  warmth  and  a  pulse  wnich  was 
120,  and  weak.  Her  fseces  and  urine  had  been  voided  in  bed.  In  attempt- 
ing to  rouse  her  from  this  senseless  state  the  trunk  of  the  body  was  lift;ed  up 
and  placed  so  far  back  as  to  form  an  obtuse  angle  with  the  lower  extremities, 
and  in  this  posture,  with  nothing  to  support  her,  she  continued  sitting  for 
many  minutes.  One  arm  was  now  raised,  and  then  the  other,  and  in  the  pos- 
ture they  were  placed  they  remained.  It  was  a  curious  sight  to  see  her  sitting 
up  staring  lifelessly,  her  arms  outstretched,  yet  without  any  visible  signs  of 
animation.  She  was  very  thin  and  pallid,  and  looked  like  a  corpse  that  had 
been  propped  up  and  stiftened  in  that  attitude.  She  was  now  taken  out  of 
bed  and  placed  upright,  and  attempts  were  made  to  rouse  her  by  calling 
loudly  in  her  ears,  but  in  vain ;  she  stood  up,  indeed,  but  as  inanimate  as  a 
statue.  The  slightest  push  put  her  off  her  balance,  and  she  made  no  exertion 
to  regain  it,  and  would  have  fallen  had  she  not  been  caught.  She  went  into 
this  state  three  times  ;  the  first  lasted  fourteen  hours,  the  second  twelve  hours, 
and  the  third  nine  hours,  with  waking  intervals  of  three  days  after  the  first 
fit,  and  of  one  day  after  the  second  ;  after  this  time  the  disease  assumed  the 
ordinary  form  of  melancholia.  It  might  be  supposed  that  symptoms  such  as 
these  were  feigned  ;  but  there  are  cases  beyond  suspicion  of  this  kind ;  and 
another  verv'  interesting  case  is  related  by  Cr.  George  Buchanan  in  The  Glas- 
gow Medical  Journal  for  July,  1857.  It  is  an  instance  of  this  singular  affec- 
tion occurring  in  the  male  sex. 

Prognosis. — The  affection  is  generally  innocent ;  but  as  it  is  apt  to  be  asso- 
ciated with  cerebral  disease,  which  may  end  in  cerebritUy  apoplexy^  or  disorders 
of  the  intellect^  and  also  with  serious  organic  disease  of  the  viscera  (Reynolds, 
Wood),  it  behooves  the  physician  to  be  guarded  in  predicting  results,  especi- 
allv  in  our  ignorance  of  the  nature  of  this  disease. 

Ko  constant  line  of  treatment  can  be  stated.  The  individual  case  must  be 
judged  of  upon  its  own  merits,  and  prescribed  for  according  to  the  principles 
which  have  guided  the  dictates  of  treatment  in  the  allied  nervous  affections. 
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NEURALGIA. 


Latik  £q.,  Neuralgia;  Fbsngh  £q.,  Niuralgie;  German  £q.,  Neuralgia;  Italian 

£q.i  Neuralgia, 


u— Excruciating  pain,  which  is  paroxymal  and  returns  with  re- 
newed  violence  in  a  part  after  periods  of  temporary  remissio7i,  and  which  is  be- 
lieved to  be  due  to  some  unknown  morbid  state  of  the  nerves  of  sensation,  a 
mfmptom  of  a  local  lesion,  or  more  commonly  of  a  general  affection,  or  pains 
%ehieh  are  continuous,  but  not  so  violent. 

Pathology. — ^AU  neuralgias  are  symptomatic  either  of  an  organic  lesion, 
of  which  the  neuralgic  pain  is  a  reflex  expression,  or  the  pain  is  due  to  a 
more  or  less  grave  organic  lesion,  involving,  compressing,  or  otherwise  irri- 
tating various  branches  of  nerves,  and  so  givmg  rise  to  direct  pain.  In  some 
cases  neuralgia  is  symptomatic  of  various  cachexias — e,  g,,  of  chlorosis,  of  lead- 
poisoning,  of  ansemia,  of  malaria,  of  rheumatism,  of  syphilis ;  or  it  is  a  reflex 
induction  from  an  acute  inflammation,  as  from  a  carious  tooth,  a  necrosed 
bone,  a  tumor,  or  a  phlegmon.  The  form  of  the  neuralgia  from  these  several 
sources  may  vary,  but  pain  of  the  characteristic  kind  defined  in  the  definition 
is  alike  common  to  all.  In  most  cases  marked  peripheral  lesions  are  the 
starting-point  of  neuralgia,  as  in  cases  of  decayed  teeth,  of  necrosed  bones, 
of  tumors  developed  in  the  vicinity  or  in  the  substance  of  nerve-trunks,  or  of 
inflammation,  including  nerves  within  its  area  (Trousseau). 

The  pain  of  neuralgia  is  distinct  in  character,  and  involves  the  minimum 
of  oi^^anic  change  in  the  aflected  part,  while  the  whole  circumstances  of  the 
affection  point  to  lowered  vitality  as  the  antecedent  cause  of  the  pain 
(Anstie).  "  The  general  bodily  health  is  always  at  a  low  point  when  the 
attacks  occur,  and  the  nerves  of  the  part  are  habitually  in  circumstances 
which  must  tend  to  lower  their  functional  activity."  Dr.  Anstie  gives  cir- 
cumstantial evidence  of  this  in  his  own  case,  consisting  of  the  passive  flow  of 
tears,  the  hair  of  the  right  eyebrow  becoming  decidly  gray  at  a  point  exactly 
q>po6ite  the  suprchorbital  nerve  (the  one  affected).  "These  he  justly  regards  as 
so  manjr  indications  of  defective  nervous  energy.  Pain  under  such  circum- 
stances is  generally  the  direct  consequence  of  a  further  depression  of  an 
already  feeble  vitality  in  the  nerves  (Anstie,  op,  cit,,p.  84). 

The  principal  varieties  of  this  affection  are — (a.)  Facial  neuralgia,  tic  dou- 
loureux,  or  neuralgia  of  the  trigeminus;  (b.)  Brow  ague,  hemicrania,  megrim  or 
mi^rmne ;  (c)  S^atica,  or  hip-gout ;  (d.)  Intercostal  neuralgia.  But  in  addi- 
tion to  these  there  may  be  mentioned  (e.)  Crural  neuralgia;  (f.)  Ijambo- 
abdominal  neuralaia;  (g.)  Cervico-occipiial  neuralgia;  (h.)  Ckrvico-brachial 
neuralgia ;  (L)  Madodynia,  or  irritable  breast  of  Cooper, 

Symptoms. — ^The  symptoms  are  similar  in  kind,  whichever  nerve  is  af- 
fected, modified  only  by  the  position,  connections,  and  distribution  of  the 
nerve. 

Two  forms  of  pain  are  to  be  distinguished,  namely,  one  continuous,  in- 
creased by  pressure,  confined  to  circumscribed  spots  or  points  in  the  course 
of  the  nerve — usually  not  a  very  severe  pain,  but  a  very  annoying  and  per- 
sistent source  of  irritation ;  another  form  of  neuralgic  pain  occurs  in  nar- 
oxjrsms,  spreading  from  a  point  along  the  course  of  a  nerve.  This  kind  of 
pam  is  terrible,  and  almost  unbearable.  It  sometimes  passes  upwards  and 
sometimes  downwanis  from  a  point,  and  the  pain  is  felt  to  be  deepseated 
rather  than  superficial. 

The  several  varieties  of  neuralgia  require  special  notice — 

(a.)  Facial  neuralgia, — ^The  branches  of  the  trifacial  nerve  may  be  attacked 
separately  or  conjointly ;  most  commonly,  however,  only  one  branch  is  af- 
feeled,  less  frequently  two ;  and  the  case  must  be  severe  in  which  the  three 
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branches,  or  the  whole  side  of  the  fece,  is  affected.  Nevertheless,  it  some- 
times so  happens,  extending  even  over  the  summit  of  the  head,  and  over  the 
temporal  region,  by  the  deep  branch  of  the  fifth  pair,  which  emerges  to  the 
surface  anterior  to  the  external  meatus.  It  is  even  also  associate  with  a 
similar  affection  of  the  occipital  branches  at  the  same  time.  Next  to  the 
sciatic  nerve,  no  nerve  is  so  often  the  seat  of  pain  as  the  trigeminus — agreater 
liability  to  neuralgia  arising  from  two  circumstances,  namely — (o.)  T^e  pas- 
sage of  its  branches  through  narrow  canals,  or  openings  in  bones,  where  tney 
are  readily  compressed  (Hyrtl)  ;  and  (b)  from  the  distributions  of  the  nerve 
over  a  large  cutaneous  surface,  more  exposed  to  cold  and  to  changes  of  weather 
than  any  other  part  of  the  body. 

The  attack  of  facial  neuralgia  is  sometimes  sudden,  but  more  generally  it 
is  preceded  by  a  dull  aching  pain  at  the  points  where  the  nerve  issues  from 
the  cranium,  or  becomes  superficial.  There  are  especially  three  points  of 
pain  in  facial  neuralgia — namely,  the  supra-arbUcd  foramen;  the  anterior  open- 
mg  of  the  mborbital  canal;  the  msntal  foramen.  These  points  lie  nearly  in  a 
vertical  straight  line.  If  the  neuralgia  be  limited  to  tne^r^^  branch  of  the 
fifth  pair,  the  pain  spreads  in  the  branches  of  the  supra-orbital,  affecting  espe- 
cially the  forenead,  eyebrows,  and  upper  eyelids,  occasionally  the  eye  itsel£ 
After  this  threatening  symptom  has  lasted  a  few  hours  or  a  few  aays,  the 
patient  is  seized  with  a  violent  darting  or  shooting  pain  in  the  course  of  the 
nerve,  returning  at  intervals — ^phenomena  which  are  characteristic  of  the 
disease.  The  paroxysm  is  short,  lasting  only  a  few  seconds  or  a  few  minutes; 
but  the  pain  is  perhaps  the  most  severe  that  the  human  frame  is  capable  of 
suffering.  Some  patients  have  compared  it  to  an  electric  shock  of  ^reat  in- 
tensity, others  to  the  conflagration  of  gunpowder,  and  others  to  the  intensity 
and  violence  of  a  fulminating  powder.  The  late  Dr.  Pemberton  was  known 
to  have  stamped  the  bottom  of  his  carriage  out  during  the  paroxysm ;  and 
Valleix  mentions  a  physician  who,  suffering  from  neuralgia,  was  induced,  by 
excessive  agony,  to  make  deep  incisions  into  his  face,  and  then  to  apply  the 
actual  cautery  to  the  wound;  but  his  pain  not  being  mitigated  by  these 
methods,  he  several  times  attempted  suicide.  Even  in  mild  cases  the  patient 
often,  on  the  instant  of  attack,  becomes  fixed  like  a  statue,  fearing  to  move  a 
muscle  or  a  limb,  lest  he  should  aggravate  the  pain,  or  reproduce  the  seizure. 
This  is  a  condition  common  to  many  nervous  affections  attended  by  excru- 
ciating pain,  such  as  angina  pectoris. 

In  cases  of  ordinary  intensity  the  effect  is  so  completely  limited  to  the  nerve 
that  the  skin  is  not  discolored,  while  the  organs  immediately  in  connection 
with  it  are  little  affected — the  eye,  perhaps,  being  only  watery,  the  nose  hot, 
and  the  teeth  aching.  In  severer  cases,  however,  and  where  the  disease  affects 
the  nerve  generally,  or  the  whole  face  and  scalp,  the  condition  of  the  patient 
is  most  lamentable.  The  mouth  is  spasmodically  drawn,  as  in  palsy,  so  that 
the  saliva  flows  over  the  chin  and  neck,  or,  in  cases  where  the  second  branch 
of  the  trigeminus  is  affected,  the  teeth  chatter  by  the  clonic  spasms  which 
sometimes  attend  the  disease,  and  the  pain  is  usually  most  severe  in  the  parts 
supplied  by  the  infra-orbital,  namely,  the  lower  eyelid,  alveoli,  upper  lips,  and 
teeth  of  the  upj)er  jaw.  The  saliva  is  increased  in  quantity  and  altered  in 
quality ;  for  in  cases  in  which  the  patient  is  afraid  to  brush  his  teeth,  lest  the 
paroxysm  should  return,  the  whole  of  the  teeth  of  the  lower  jaw  become  so  in- 
crusted  with  tartar,  as  to  form  one  solid  mass,  indicating  at  the  same  time  a 
depraved  state  of  the  digestive  organs.  The  eye  and  eyelid  are  likewise  fre- 
quently convulsed,  the  conjunctiva  injected,  from  which  tears  freely  flow,  es- 
pecially on  remission  of  the  paroxysms,  and  the  nose  discharges  a  muciform 
matter.  The  twigs  of  the  lachrymal  branch  of  the  fifth  nerve  going  to  the 
lachrymal  gland  and  conjunctiva,  account  for  this  increased  secretion  of  tears 
and  redness  of  conjunctiva.  To  touch  even  the  hair  of  the  head  produces 
pain,  and  sometimes  the  affected  nerve  may  be  traced  by  a  red  line  marking 
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its  course.  The  recurrence  of  the  paroxysm  is  uncertain ;  in  slight  cases  it  may 
return  only  once  in  a  few  weeks,  or  in  a  few  days ;  but  in  some  severe  cases  it 
will  return  every  quarter  of  an  hour,  every  five  minutes,  or  every  minute,  and 
even  every  few  seconds.  In  a  few  cases  the  paroxysms  occur  periodically,  and 
at  stated  intervals.  In  general,  however,  the  times  of  recurrence  are  uncer- 
tain :  sometimes  the  patient  is  attacked  ^'ith  great  violence  many  times  a  day 
for  many  days  or  weeks  together,  so  that  the  disease  is  almost  continuous ;  at 
other  times  it  intermits  for  a  week,  a  month,  six  months,  or  a  year.  The  dis- 
ease is  situated  nearly  as  often  on  the  right  as  on  the  left  side  of  the  face ;  and 
sometimes  on  both  sides. 

Neuralgia  is  rare  in  the  course  of  the  third  branch  of  the  fifth  pair  of 
nerves,  especially  of  the  aiiriculo-temparal  and  lingual  branches.    When  it  does 
occur  it  generally  affects  the  inferior  alveolar,  especially  the  mental,  after  it 
escapes  from  the  mental  foramen,  and  pain  is  experienced  along  the  gums 
and  teeth  of  the  lower  jaw,  the  chin,  and  lower  lip,  sometimes  with  salivation. 

When  the  branches,  generally  of  the  fifth  cranial  nerve,  are  affected,  the 
most  painful  points  are  at  the  exit  of  the  ophthalmic  of  the  superior  and  of 
the  inferior  maxillary  branches.  Next  to  those  the  frontal,  and  next  the 
parietal,  and  lastly  the  occipital,  although  its  origin  is  independent  of  that 
of  the  trigeminal;  and  whether  the  trigeminal  yas^  affected  by  itself,  or  the 
oecipUal  nerve  as  well.  Trousseau  has  always  observed  that  "  pressure  made  on 
the  spinous  processes  of  the  first  two  cervical  vertebras  always  caused  pain,  and 
in  a  certain  proportion  of  cases  immediately  brought  on  snooting  pam  in  the 
diseased  nerves. ' 

(b.)  Brow  aaue,  hemicrania,  or  migraine,  w  a  combination  of  neuralgic  symp- 
toms^  with  headache  occurring  in  paroxysms,  and  limited  to  one  side  of  Uie  head 
and  brow. 

It  is  apt  to  commence  in  childhood  and  go  on  to  advanced  age,  occurring 
in  both  sexes,  but  more  often  in  women  than  in  men.  In  women  the  attacks 
are  common  just  before  the  menstrual  period,  or  during  its  course.  In  other 
cues  mental  excitement  has  to  do  with  the  attack.  The  headache  is  probably 
due  to  excitement  of  the  sensory  filaments  from  the  trigeminus  to  the  dura 
maier,  or  to  the  sympathetic  filaments  accompanying  the  vessels.  It  increases 
rapidly  soon  after  waking  in  the  morning,  with  chilliness,  loss  of  appetite,  and 
sliminess  of  mouth,  and  at  last  the  headache  is  so  intense  as  to  be  almost  un- 
bearable. The  eyes  are  extremely  sensitive  to  light,  and  the  ears  to  noise;  so 
that  the  darkest  roonLs  and  most  retired  arc  anxiously  sought  for,  and  absolute 
seclusion  is  desired.  The  pulse  is  usually  abnormally  slow,  and  there  may  be 
some  nausea,  and  vomiting  may  occur,  of  a  bitter  greenish  fluid.  Generally, 
no  relief  is  obtained  till  after  a  night  of  sound  sleep — "one  night  through  the 
dieets  " — awakin?  next  morning  free  from  pain,  but  much  depressed. 

Although  the  disease  is  not  believed  to  shorten  life,  it  certainly  embitters 
existence,  and  is  rarely  recovered  from  entirely  except  in  cases  where  it  is  ob- 
viously connected  witfi  the  menstrual  periods,  when  it  sometimes  disappears, 
as  these  periods  cease  with  age,  or,  as  it  is  commonly  called,  at  "  the  cnange 
of  life." 

The  best  treatment  during  such  attacks  is  total  abstinence,  except  perhaps 
from  fluids  in  small  quantities  at  a  time,  and  to  go  to  bed  at  once,  and  refram 
from  the  use  of  any  remedies. 

( c.)  Sdaiica  is  a  neuralaic  affection  of  the  sensory  nerves  of  the  sciatic  plexus^ 
tofmposed  of  the  fourth  and  fifth  lumbar  and  first  and  second  sacral  nerves, 

■It  has  been  already  noticed  that  it  is  often  associated  with  rheumatism — so 
often  that  rheumatism  is  really  the  most  frequent  cause  of  sciatica,  with  gout, 
so  as  to  constitute  a  sfwcial  form  of  these  diseases — namely,  rheumatism  of  the 
Up  (hip-rheumatism)  and  gout  of  the  hip  (^hip-gout).  Hence,  catching  cold  is 
a  frequent  cause  of  sciatica, 

•The  pain  may  also  result  from  caries  of  the  vertebrse,  or  tumor  or  vascular 
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increase,  with  varicose  dilatations  of  vessels  in  the  intervertebral  foramina, 
through  which  the  nerves  pass.  The  presence  of  enlarged  glands  in  the  pel- 
vis, or  of  pelvic  tumors,  especially  ovarian  cysts,  and  fecal  masses  in  the  sig- 
moid flexure,  may  also  be  the  source  of  sciatic  neurcUgia.  The  disease  is  most 
frequent  between  twenty  and  sixty  years  of  age,  and  is  more  common  in  males, 
and  those  most  exposed  to  changes  of  temperature,  than  in  females,  and  those 
who  are  living  in  ease  and  comfort. 

The  most  frequent  seats  of  pain  in  sciatica  are  along  the  posterior  etttaneoua 
nerve  of  the  thighs,  where  the  posterior  and  outer  part  of  the  skin  of  the  leg 
becomes  painful — the  superficial  branch  of  the  fibular  nerve,  when  the  pain 
is  over  the  outer  and  anterior  sur&ce  of  the  leg  and  the  dorsum  of  the  root ; 
the  communicans  tibialis,  where  the  pain  is  in  the  outdr  side  of  the  ankle  and 
the  foot. 

The  most  frequent  points  of  pain  are  behind  the  trochanters,  some  parts  of 
the  thigh,  about  the  knee-joint,  just  below  the  head  of  the  fibula, Just  above 
the  outer  ankle,  the  ankle-joint  generally,  and  dorsum  of  the  foot  (Valleix). 

The  disease  rarely  begins  suddenly,  but  develops  itself  gradually,  and  slowly 
becomes  severe.  T^he  pain  is  constantly  increasing  and  deeply  seated,  especi- 
ally near  the  ischiatic  tuberosity.  Tension  of  the  fascia  usually  makes  the 
pain  worse,  and  the  leg  is  generally  flexed,  both  while  in  bed  or  out  of  it ;  and 
from  not  using  the  limb,  it  may  sensibly  diminish  in  bulk  in  chronic  cases. 

Usually  sciatica  is  an  obstinate  disease,  lasting  for  months  or  even  years, 
and  liable  to  relapse. 

The  treatment  of  sciatica  consists  in  following  out,  as  far  as  possible,  the  re- 
moval of  the  causes  and  circumstances  already  noticed  as  producing  the  dis- 
ease. In  the  rheumatic  form,  the  warm  baths  are  most  useful,  especially  the 
^stematic  treatment  at  Neuenahr,  Wildbad,  Wiesbaden,  Teplitz,  and  fiath. 
Iodide  of  potassium,  in  large  doses,  and  sulphur,  especially  in  the  form  of  the 
'**  Chelsea  pensioner,"  appear  to  do  most  good.  Of  other  specific  remedies, 
Niemeyer  mentions  the  induced,  and  still  more,  the  constant  current  of  elec- 
tricity as  rarely  failing  to  do  good.  Oil  of  turpetttiiie,  as  an  electuary,  is  also 
recommended  m  the  following — 

B.  01.  Terebinth.,  5i;  Mell.,  Ji;  of  which  a  tablespoonful  is  to  be  taken 
twice  a  day.     This  is  very  highly  spoken  of  by  Romberg. 

(d.)  Ltiercostal  neuralgia  dq}ends  on  the  morbid  excitement  of  one  or  several 
9piiud  nerves  (6th  to  the  dth),  enjyecially  those  which  pajts  along  the  upper  inter- 
^costal  spaces  towards  the  sternum,  and  along  the  lower  spaces  to  the  epigastrium. 

It  is  very  common,  and  is  met  with  more  frequently  in  women  than  in  men, 
•especially  in  the  6th,  7th,  and  8th  intercostal  nerves,  and  more  commonly  on 
the  left  than  the  right  side.  It  is  not  unusual  after  recovery  from  pleuris}', 
and  may  also  accompany  pulmonary  tubercles.  It  is  usually  also  associated 
with  hysteria  and  ansemia,  es|)ecially  in  women  weakened  by  hemorrhagia  or 
leucorrhcea. 

The  following  points  are  especially  noted  as  commonly  most  painful, 
namely — 

The  vertebral  point  in  the  posterior  part  of  the  intercostal  space,  somewhat  out- 
ward from  the  spinous  process,  and  on  the  level  of  the  point  of  exit  of  the  nerve 
from  ike  intervertebral,  foramen. 

The  kderal  point  lyina  in  the  middle  of  the  intercostal  space,  correspond i fig  to 
the  point  of  division  of  the  intercostal  nerve,  and  from  which  the  nerves  pass  to  the 
skin, 

A  third  point  is  near  tlie  sternum,  between  the  costal  cartilages  in  the  upper  in* 
tercostal  i%erves;  in  tlie  loiver  ones  it  is  in  the  epigastric  region,  somewhat  outwards 
from  the  middle  line  (Valleix). 

These  points  are  generally  very  sensitive  to  pressure  (hypersesthesia).  Hard 
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pressure  sometimes  relieves  the  pain.  An  attack  of  intercostal  neuralgia 
sometimes  just  precedes  an  eruption  of  herpes  zoster  or  shingles;  and  in  the  in- 
tervals of  the  sharper  pangs  of  pain,  numbness,  coolness,  and  formication  are 
occasionally  felt  (W alshe). 

(e.)  Crural  neuralgia  occurs  where  the  setisory  filaments  of  the  lumbar  plexus 
going  to  the  thigh  ana  leg  are  affected. 

The  pain  is  felt  along  the  anterior  and  inner  surface  of  the  thigh,  leg,  ankle, 
and  dorsum  of  the  foot,  and  in  the  great  and  second  toes.  It  thus  differs  from 
$eiaticay  which  is  generally  along  the  outer  and  posterior  surface. 

(f.)  LundHhabaominal  neuralgia  effects  the  cutaneous  nerves  of  the  lumbar 
plexus^  going  to  the  lower  pari  of  the  backy  the  nates,  the  anterior  abdominal  wall, 
and  the  genitnls.  The  seats  of  pain  are  commonly, — to  the  outside  of  first 
lumbar  vertebra,  just  above  the  middle  of  the  crest  of  the  ilium — to  the  inner 
side  of  the  anterior  superior  spine,  and  the  termination  of  the  nerves  in  the 
mans  veneris,  vulva,  or  scrotum,  towards  the  nates  and  the  genitals  generally. 

(g.)  Cervico-occipital  neuralgia  arises  from  excitement  of  the  sensory  nerves, 
originating  from  the  first  four  cervical  nerves,  and  affects  the  occiput,  neck,  and 
nape  of  neck, 

(h.)  Ceruica-brachial  neuralgia  is  located  among  the  sensory  twigs  of  the  brachial 
plexus,  composed  of  the  lower  four  cervical  and  the  first  dorsal  nerves. 

When  the  nerves  of  the  orachial  plexus  are  affected,  pressure  made  over 
the  spinous  processes  of  the  last  cervical  vertebne  give  pain ;  so  also  in  cases 
of  intercostal,  lumbar,  or  sciatic  neuralgia,  similar  pressure  over  correspond- 
ing regions  would  also  produce  pain.  Trousseau,  therefore,  makes  the  general 
statement,  that  "  in  neuralgia  the  spinous  processes  of  the  vertebrae  are  tender 
on  pressure  at  a  spot  nearly  corresponding  to  the  point  of  exit  of  the  nerve 
from  the  intervertebral  foramen,  and  that  the  pain  pretty  frequently  extends 
a  little  farther  up  along  the  vertebral  column."  Thus  neuralgia  reveals  it«»elf 
by  acute  pain  when  pressure  is  made  over  the  spinous  processes  which  corres- 
pond to  the  origin  or  point  of  exit  of  the  implicated  nerves. 

(i.)  Mastodynia,  or  "  irritable  breast,*'  is  a  neuralgia  of  the  intercostal  nerves, 
©r  anterior  supra-clavicular  nerves,  going  to  the  mammary  gland. 

It  afiects  women  about  the  period  of  puberty,  up  to  the  thirtieth  year  of 
life.  The  gland  is  sensitive  to  tlie  slightest  touch  at  one  or  more  points ;  and 
severe  pain  occasionally  shoots  out  towards  the  shoulder,  axilla,  or  hip,  and  is 
worse  shortly  before  the  menstrual  period.  At  the  height  of  the  pain  vomit- 
ing may  occur.  The  disease  causes  great  anxiety,  besides  the  pain ;  for  the 
patients  generally  believe  thev  are  to  have  a  "cancer  of  the  breast,"  especially 
if  neuromata  forms  in  the  gland.  It  may  last  for  months  or  years  without 
any  perceptible  change  or  improvement. 

A  plaster  worn  on  the  breast,  if  composed  of  anodyne  elements,  may  soothe 
the  pain  and  prevent  the  gland  being  touched  by  the  |)atient,  as  well  as  give 
support  to  the  breast. 

Uooper  recommends  the  soap  plaster  with  extract  of  belladonna,  and  the  fol- 
lowing pills: 

B.  Ext.  Conii,  Ext.  Papaver,  oil  gr.  ii;  Ext  Stramonii,  gr.  i  to  J,  are  men- 
tioned by  Romberg,  as  useful. 

It  thus  appears  that  in  all  these  varieties  of  neuralgia  there  are  certain  char- 
acteristic symptoms,  and  esj^ecially — 

(a.)  Cutaneous  hyperfpsthesia  at  the  points  of  exit  of  the  nerve-trunks ;  most 
marked  in  cases  of  intercostal,  lumbar,  and  crural  neuralgia.  In  such  cases  a 
slight  scratch  of  the  skin,  or  gently  rubbing  the  skin  with  a  blunt  end  of  a 
pencil,  will  cause  pain  of  a  burning  or  pricking  kind;  and  in  many  cases  the 
tnu*k  of  the  impli(*ated  nerve  may  l)e  followed  by  the  tip  of  the  finger  as  far 
as  its  cutaneous  distribution.    More  rarely  the  reverse  of^this  condition  supers 
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venes — namely,  ancestJiesia,  It  is  most  apt  to  attend  neuralgia  apparently  of 
a  rheumatic  origin,  or  which  is  due  to  a  slight  lesion  of  the  coiti.  In  such 
cases,  when  the  hypercesthe^tia  has  lasted  a  long  time,  it  is  followed  by  ancu- 
thesia,  and  sometimes  by  paralysis.  In  herpes  zoster  this  is  apt  to  occur ;  also 
in  sciatic  neuralgia, 

(b.)  Certain  superficial  tender  spots  are  also  characteristic  of  neuralgia.  It 
i^  generally  at  the  point  of  exit  of  nerves  from  an  osseous  foramen  that  pain 
is  most  particularly  felt.  Thus,  in  neuralgia  of  the  fifth  pair,  it  is  over  the 
supra-orbital  notch,  where  the  ophthalmic  branch  becomes  superficial ;  over  the 
infra-orbital  foramen^  which  gives  passage  to  the  superior  maxillary  branch ; 
and  over  the  mental  foramen,  through  which  emerges  the  inferior  maxillary 
division  of  the  fifth  pair.  But  when  supra-orbital  neuralgia  is  intense,  the 
point  over  the  nasal  branch  is  also  extremely  tender  on  pressure  over  the 
point  of  exit  of  this  small  nerve ;  and  pressure  over  the  frontal  eminence  also 
causes  acute  pain ;  and  another  tender  point  is  over  the  zygoTnatic  process  in 
front  of  the  ear  (Trousseau). 

The  particular  fonn  of  cachexia  has  also  a  remarkable  influence  on  the  seat 
of  neuralgia.  In  chhrosis,  neuralgia  is  apt  to  affect  several  regions,  but  nota- 
bly the  trigeminal  nerves  and  nerves  of  tne  solar  plexus.  In  cases  of  ancemia 
from  uterine  Jienwrrhages  or  leucorrhcea,  the  neuralgia  is  mainly  gastric  and  in- 
tedinal.  In  malaria,  the  supra-orbital  branch  of  the  trigeminus  is  mostly  impli- 
cated. In  rheumatic  cachexia  it  is  generally  the  occipital  and  scialic  nerves; 
and  neuralgias  of  rheumatic  origin  are  generally  multiple  in  their  manifesta- 
tion, and  frequently  alternate  with  articular  pains  (Trousseau). 

The  exceptional  cases,  where  pain  is  relieved  by  pressure,  show  that  the 
conditions  causing  the  pain  have  their  site  to  the  central  side  of  the  place 
pressed  upon.  Such  cases  may  be  relieved  by  division  or  removal  of  a  portion 
of  the  nerve-trunk  at  the  part  pressed  upon. 

Prognosis. — The  duration  of  the  disease  is  imcertain  and  often  chronic. 
In  some  cases  it  terminates  after  a  few  paroxysms ;  in  others  it  lasts  from  one 
to  six  months;  and  in  some  cases  it  embitters  existence  during  the  whole 
period  of  a  long  life.  It  seldom  disappears  suddenly,  but  oscillates  with  a  de- 
creasing intensity,  the  intcr\'als  between  the  paroxysms  gradually  becoming 
lengthened,  till  at  last  the  disease  subsides.  Complete  cure  is  by  no  means 
frequent  except  where  the  cause  is  rheumatic  or  malarial. 

Causes. — The  remote  causes  of  neuralgia  have  been  already  indicated. 
Extremes  of  heat  or  cold,  or  sudden  changes  from  the  one  to  the  other,  of^en 
stand  in  the  relation  of  cause  to  this  disease.  It  is  a  fre([uent  result  of  im- 
paired general  health.  Thus  women,  after  profuse  menorrhagia,  or  afler 
childbirth,  or  persons  recovering  from  fever  or  other  severe  disease,  are  apt 
to  suffer  from  neuralgic  affections.  Persons  who  have  attempted  to  poison 
themselves  with  arsenic  suffer  agoniziiig  pains  along  the  course  of  the  nerves 
of  the  limbs  during  convalescence.  Blows,  or  wounds,  or  the  pressure  of 
ancurismal  or  other  tumors,  sometimes  seated  in  the  nerve  itself;  irritation 
from  foreign  bodies,  such  as  bullets  or  gunshot  material,  which  have  become 
encapsulated  near  a  nerve ;  the  compression  of  contracting  cicatrices ;  pressure 
on  nerve-trunks  by  aneurisms,  exostosis,  cancers,  neuromata;  varicosities  and 
over-distension  of  veins  surrounding  nerves  as  they  ptiss  through  long  pas- 
sages like  the  intervertebral  foramina,  are  also  caa««es  of  neuralgia.  This 
last  I  have  verified  by  dissection  in  a  case  of  severe  coccygeal  neuralgia,  in 
which  the  veins,  surrounding  the  nerves  passing  through  the  intervertebral 
spaces,  were  extremely  varicose  and  irregularly  dilated.  It  is  also  common 
with  intercastal  and  trigeminal  nerve  neuralgia  (Niemeykr),  and  rheumatic 
neuralgia  is  probably  due  to  such  hypencmia  and  aniema  of  the  neurilemma. 
A  peculiar  neuralgia  often  precedes  attacks  of  herpes,  as  of  the  intercostal 
nerves  in  cases  of  herpes  zoster  or  shingles ;  of  the  nerves  over  the  gluteal  re- 
gion and  femoral  region,  in  cases  of  herpes  preputialis ;  and  of  the  side  of  the 
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face,  in  cases  of  herpes  labialis,  or  of  the  skin  on  other  parts  of  the  face  or 
forehead. 

Neuralgia  is  more  common  in  men  than  in  women ;  and  in  women  it  occurs 
rather  more  frequently  before  thirty  than  afterwards,  especially  in  those  whose 
menstruation  is  irregular,  either  as  to  time  or  quantity.  Among  the  poor  and 
laborious  classes  neuralgic  complaints  are  numerous ;  and,  roughly  speaking, 
they  mainly  present  three  varieties :  (1.)  Neuralgia  of  the  head  and  face;  (2.) 
Neuralgia  xntercostalis ;  (3.)  Sciatica,  The  great  majority  of  the  patients  are 
ansemic,  and  in  a  fair  sprinkling  of  cases  the  ansemia  is  obviously  connected 
with  malaria  (Anstie,  op.  cit,  p.  86). 

DiagnosiB. — ^The  disease  to  which  neuralgia  bears  most  resemblance  is  rhen- 
mati^fmi;  but  it  is  distinguished  from  it  by  the  paroxysmal  nature  of  the  attack, 
and  by  the  absence  of  all  swelling.  There  are  certain  points  of  the  face  which, 
upon  being  pressed  in  the  interval  of  the  paroxysm,  give  pain,  and  so  far  fur- 
nL<h  phenomena  which  may  aid  in  a  differential  diagnosis.  Other  diagnostic 
features  are  of  importance  to  be  noticed,  such  as,  if  pain  exists — (1.)  Where 
the  nerve  emerges  from  the  bone,  as  at  the  supra-orbitary,  infra-orbitary,  and 
mental  foramina,  in  trifacial  neuralgia ;  (2.)  Where  the  nerve  passing  through 
the  muscle  reaches  the  skin ;  (3.)  Where  the  nerve  terminates  in  the  skin; 
(4.)  Where  the  nerve  becomes  very  superficial,  as  the  peroneal  nerves;  and 
lastly,  (5.)  Where  the  pain  affects  the  spinous  processes  corresponding  to  the 
exit  of  the  implicated  nerves. 

Treatment. — A  practitioner  has  generally  some  mode  of  treatment  which, 
during  his  practice,  he  considers  specific  in  this  disease.  Sarsaparilla,  the  ^w/- 
phate  of  iron,  the  carbonate  of  iron,  armnic,  mercury,  or  the  mlphate  of  quinin, 
nave  all  been  recommended  with  confidence.  Bleeding,  either  local  or  gen- 
eral, has  had  its  advocates,  while  its  opponents  afilirm  this  operation  to  be 
always  useless  and  sometimes  injurious.  There  can  be  no  question  that  the 
disease  has  often  subsided  under  the  use  of  all  these  various  remedies ;  but 
the  tendency  in  neuralgia  to  a  spontaneous  intermission  is  so  great  that  it  is 
doubtful  whether  in  any  case  medicine  can  be  said  to  have  cured  it.  Opiates 
are  unquestionably  serviceable  in  mitigating  the  sufferings  of  the  patient,  and 
perhaps  in  influencing  the  disease,  but  not  to  the  extent  generally  supposed. 
BeUaaonna,  both  internally  and  as  a  plaster,  may  sometimes  relieve  the  pain. 
Stramonium  and  opium  have  a  similar  temporary  effect.  BelladoniM,  and 
perhaps  stramonium,  arc  better  than  opium  as  a  habitual  remedy,  and 
they  appear  to  have  done  good  occasionally.  Chhrodyn^  is  also  to  be  rec- 
ommenaed. 

The  remedies  of  mast  value  are  the  diffusible  stimulants,  such  as  sal  volatile, 
hat  tea,  quinine  in  a  full  dose,  alcohol  in  small  doses,  blistering,  the  applica- 
tion of  ammoniacal  fluid  to  the  skin  immediately  over  the  painful  ner\'es, 
and  the  endermic  application  of  a  fifth  of  a  grain  of  morphia.  These  reme- 
dies act  by  increasing  the  supply  of  blood  to  tne  painful  nerve,  and,  pro  tanto, 
heightening  its  vitiil  energy  (Anstie,  op.  cit.,  p.  84).  The  most  speedy  way 
of  obtaining  a  temporary  relief  is  wrtainly  the  application  of  a  local  stimulant, 
and  more  especially  of  some  volatile  agent,  such  as  mustard,  or,  still  Ix'tter, 
ehloroform  dilutcfl  with  neven  parts  of  some  simple  liniment,  such  as  belladonna 
(Anstie ).  A  rapidly  acting  blistering  fluid  is  still  more  effwrtive.  But  the 
more  profoundly  the  general  health  has  been  affected,  and  esiKJcially  the 
greater  the  degree  of  amemia,  the  more  necessary  is  it  to  join  with  the  use  of 
stimulants  (both  l(K*al,  such  as  al)ove  mentioned,  and  general,  such  as  the 
fnrhonate  and  muriate  of  ammonia,  taken  in  fit^  and  teji  grain  doses  n^snec- 
tively  ),a  treatment  directed  to  improving  the  condition  of  the  blood  by  "  imnl 
Kwiics,"  such  as  c<Hl-liver  oil,  arsenic,  or  steel,  or  a  combination  of  some  of 
them,  joined  with  the  use  of  local  stimulation,  by  means  of  frictions  with  dilute 
chloroform,  and  the  manijmlaticms  of  the  scientific  "shami)ooer"  (Anstik, 
op.  «/.,  p.  87).     Dr.  Radclifle  rej)orts  favorably  of  the  hypophosjthite  of  soda, 
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and  believes  that  the  phosphorus  of  this  salt  acts  directly  as  a  food  to  the 
nervous  tissue.  The  subcutaneous  injection  of  small  doses  (J  to  i  of  a  grain) 
of  morphia  in  solution  will  give  temporary  relief,  and  is  especially  useful  to 
those  patients  who  are  obliged  to  go  through  an  ordinary  day  of  labor  (ANsriEy 
op.  cit,  p.  87). 

When  these  or  other  general  remedies  have  proved  insufficient,  recourse 
has  been  had  to  local  remedies.  The  most  efficient  of  these  applications  is 
the  alkaloid  aconitina,  rubbed  upon  the  pained  part  in  the  form  of  an  oint- 
ment, in  the  proportion  of  one  or  two  grains  to  one  drachm  of  lard.  Morphia 
similarly  used,  and  blisters,  have  also  often  exercised  a  beneficial  effect  upon 
the  disease.  Holding  the  head  over  steam,  and  the  warm  bath,  are  equally 
or  even  more  beneficial  in  cases  of  facial  neuralgia.  The  belladonna  plaster 
is  also  a  favorite  application.  When  the  neuralgia  is  superficial,  compresses 
steeped  in  a  solution  of  atropia  have  a  good  effect.  For  this  remedy  Trousseau 
recommends  the  following  formula : 

R.  Atropise  Sulphatis,  gr.  v ;  Aquae  Distillatse,  Jiii ;  solve.  Renew  the  com- 
presses several  times  in  the  twenty-four  hours.  Continue  them  for  at  least  an 
hour  each  time,  and  cover  them  with  oilskin,  to  prevent  evaporation. 

When  general  and  local  applications  are  unsuccessful,  the  cause  may  be 
sought  for  in  a  diseased  tooth  or  stump,  and  in  a  very  few  instances  an  exos- 
tosis of  the  stump  has  been  discovered,  removed,  and  the  disease  cured.  Some- 
times, however,  even  when  the  patient  submits  to  have  every  tooth  in  his  head 
drawn,  no  relief  or  benefit  may  result.  The  division  of  a  nerve  is  sometimes 
had  recourse  to  ;  but  even  this  operation  is  very  uncertain. 

Where  the  causes  of  neuralgia  cannot  be  removed,  modes  of  treatment 
which  greatly  modify  the  change  of  tissue  and  the  nutrition  of  parts  are  often 
beneficial.  Chief  among  these  is  the  use  of  electricity ;  and  Niemeyer  gives 
the  results  of  his  experience  in  the  following  propositions : 

"1.  In  treating  neuralgia  with  the  reduced  current,  it  is  best  to  employ  the 
metallic  electrodes  known  as  the  electric  brush.  While  one  electrode,  con- 
taining a  moistened  sponge,  is  held  in  one  of  the  patient's  hands,  or  against 
any  part  of  his  body,  we  stroke  the  brush  along  the  course  of  the  affected 
nerve ;  if  there  are  any  specially  painful  points,  we  allow  the  brush  to  remain 
over  them  rather  longer  {electric  moxce). 

"  2.  Many  cases  of  neuralgia,  w^hich  had  been  previously  treated  without 
benefit  by  the  most  varied  remedies,  were  completely  and  permanently  cured 
in  from  twelve  to  twenty  applications,  or  even  sooner.  In  other  cases  no 
benefit  or  cure  was  effected. 

"  3.  The  first  sitting  shows  whether  the  neuralgia  can  be  cured  by  the  in- 
duced current.  We  can  only  expect  a  cure  where  the  pain  is  decidedly 
relieved,  or  entirely  disappears,  immediately  after  the  first  electrization,  even 
if  it  should  only  be  for  a  short  time.  If  this  temporary  result  do  not  take 
place,  the  continuation  of  the  treatment  will  also  prove  ineffectual. 

"  The  application  of  the  induced  current  as  above  directed  is  very  painful ; 
and  it  Ls  only  after  the  patient  has  actually  experienced  benefit  that  he  suffers 
it  with  patience,  and  even  then  he  moans  and  whimpers  during  the  applica- 
tion." 

The  constant  current  is  far  more  effective  than  the  induced  in  neural);ia. 
Some  cases  that  have  been  treated  without  result  by  the  induced  current  have 
been  cured  by  the  constant,  but  never  by  the  reverse.  Niemeyer  places  both 
poles  along  the  affected  nerve,  and,  without  attending  to  the  course  of  the 
current,  holds  the  zinc  pole  on  the  most  painful  part,  and  on  those  parts 
where  the  nerve  approaches  nearest  to  the  surface,  as  at  the  nupra  or  infra- 
orhiial  foramen,  or  at  the  zygomatico-faeial  foramen,  or  at  the  sciatic  notch.  If 
it  be  possible  to  get  the  nerve  between  the  poles,  as  in  the  cheek  or  nose,  he 
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introduces  one  pole  into  the  mouth  or  nose  to  the  point  whence  the  pains 
radiate,  while  the  other  is  placed  at  the  corresponding  point  on  the  skin. 

**  At  first  the  application  of  the  constant  current  is  not  particularly  painful ; 
but  an  unpleasant,  burning,  piercing  pain  soon  commences,  and  gradually 
increases ;  and  where  the  number  of  electric  elements  is  large,  it  may  become 
unbearable. 

**  The  changes  induced  in  the  skin  at  the  point  of  application  of  the  con- 
stant current,  if  the  electrodes  be  applied  for  a  length  of  time,  are  far  greater 
than  those  caused  by  the  induced  current.  They  not  only  consist  in  a  lively 
erythema,  a  decided  swelling  of  the  skin,  and  an  increase  of  the  subjacent 
tissue ;  but  papules  and  blebs  arise  on  the  skin,  particularly  at  the  positive 
pole.  If  the  action  continues  long,  the  surface  of  the  elevations  sloughs  off. 
These  changes  take  place  not  only  at  the  point  of  application,  but  occur 
equally,  or  at  least  similarly,  in  the  deeper  parts,  as  is  shown  not  only  by  the 
increase  in  volume  of  the  subcutaneous  tissue  and  muscles,  but  also  by  the 
following  experiments  (Erb)  ;  which  show  a  great  deal  about  the  mode  of 
mction  of  the  constant^  current  in  neuralgia  and  other  neuroses,  as  well  as  in 
some  diseases  of  the  muscles  and  joints.  If  we  cross  the  forearms,  placing 
the  volar  sur&ces  in  contact,  and  apply  the  electrodes  to  their  dorsal  surfaces, 
there  will  be  reddening  not  only  of  the  parts  to  which  the  electrodes  are 
applied,  but  of  the  corresponding  points  on  the  anterior  surfaces.  Grenerally, 
relief  immediately  follows  the  application  of  the  constant  current,  just  as  it 
does  that  of  the  induced  current;  but  occasionally  the  pain  is  at  first  in- 
creased, and  that  should  not  always  induce  us  to  stop  the  treatment.  There 
seems  to  me  no  doubt  that  the  curative  action  of  the  constant  current,  in  most 
CMgcA  of  neuralgia,  is  to  be  explained  by  the  modification  of  the  circulation, 
endoemosis,  or  change  of  tissue  in  the  diseased  nerve,  its  neurilemma,  or  the 
parts  around.  This  '  catal3rtic  action '  may  result  from  the  chemical  disin- 
tegration induced  through  the  nerves,  or  the  attraction  of  the  constituents  of 
the  nutrient  fluids  toward  the  pole,  or  it  may  occur  in  some  other  way" 
(Niemeyek). 

Narcotics,  in  the  form  of  hypodermic  injections  of  solutions  of  morphia,  are 
of  great  value,  and  it  is  immaterial  whether  the  injection  is  made  near  the 
seat  of  pain  or  at  a  remote  distance  from  it.  The  hypodermic  syringe  and 
the  morphia  solution  are  now  almost  as  indispensable  accompaniments  of  the 
phyBician  as  the  stethoscope  and  thermometer.  Its  use,  however,  is  attended 
with  similar  bad  results  as  the  taking  of  opium  in  any  other  form.  The  dose 
must  be  mdually  increased,  and  the  remedy  cannot  be  given  up.  If  it  is 
omitted  t^e  patient  feels  dull,  weak,  uncomfortable,  nervous,  and  trembles 
from  head  to  foot,  as  after  an  alcoholic  debauch. 

One-sixth  to  one-third  of  a  grain  of  7)iorphi)ie,  injected  hypodermically,  is 
the  usual  palliative  remedy  for  neuralgia. 

Friction  of  the  skin  with  veratrine  oiutment,  in  the  proportion  of  gr.  iv — gr. 
z  of  veratrine  to  Si  of  lard;  or  with  aconite  ointment,  m  the  proportion  of 
cue  grain  of  aconite  to  one  drachm  of  lard. 
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Kq.,  Anestenia, 


I. — The  term  anaidhesia  implies  a  diminution  or  complete  loss  of 
function  {i.e.,  of  sennit ivniess  to  external  impression)  in  a  sensory  nerve,  from  its 
nervous  force  being  reduced  or  destroyed — paralysis  of  sensation. 

Pathology. — Sensil)ility  admits  of  varying  degrees,  being  different  at  dif- 
ferent )Nirts  of  the  cutaueous  surface,  as  proved  by  the  experiments  of  Welxr 
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(see  page  988,  vol.  i).  His  mode  of  experimentlDe  may  be  adopted,  as  already 
noticed,  as  a  practical  means  of  diagnosis  in  paralysis  of  sensation.  It  occuxs 
when  there  is  nutritive  disorder  capable  of  destroying  the  irritability  of  the 
peripheral  nerves,  as  well  as  when  their  connection  with  the  brain  and  spinal 
cord  has  been  interrupted  mechanically  (Niemeyer). 

Peripheral  is  distinguished  by  Niemeyer  from  centred  anesthesia  mainly  by 
the  following  points: 

(1.)  Extension  of  the  anaesthesia  and  its  complication  or  non-complication 
with  motor  palsy.  If  the  anaesthesia  be  confined  to  one  side,  and  be  com- 
bined with  hemiplegia,  ft  is  probably  cerebral.  If,  however,  it  extend  over 
the  lower  half  of  the  body,  and  be  combined  with  paraplegia,  it  is  probably 
spinal.  The  coexistence  of  palsy  of  the  face  with  facial  ana^thesia  indicates 
a  central  cause  of  disease,  while  anaesthesia  with  normal  motion  indicates 
peripheral  origin. 

(2.)  Reflex  symptoms  may  be  present  in  central  ancBsthesia,  but  they  are 
entirely  absent  m  peripheral  aficestnesia. 

Two  kinds  of  sensibility  have  been  shown  to  exist  ii\  the  skin  and  mucous 
membrane  round  the  natural  orifices:  the  one  is  tactile  sensibility ,  by  which 
/orwi,  temperature^  consistence,  and  such  like  qualities  of  a  body  are  distin- 

fuished  by  touch ;  the  other  kind  of  sensibility  appreciates  the  sense  of  pain, 
'he  first  has  been  distinguished  by  the  term  ancesthesiay  the  latter  by  the  term 
analgesia;  and  the  skin  may  lose  the  sense  of  pain  and  still  retain  the  power 
of  touch.  The  finger  may  then  be  felt  when  rubbed  over  the  skin,  but  the 
skin  is  then  insensible  to  pricking  or  pinching;  but  when  common  tactile 
sensibility  is  lost,  the  sense  of  pain  is  also  lost,  except  in  some  instances  of 
centric  reflex  paralysis  (Beau). 

Anaesthesia  most  commonly  occurs  as  an  immediate  antecedent  of  motor 
palsv,  or  coincident  with  it,  and  also  exists  in  various  parts  of  the  body,  inde- 
pencicnt  of  paralysis  of  motion.  It  varies  in  extent  from  a  mere  numbness  of 
the  parts  to  a  complete  loss  of  sensation.  The  cutaneous  nerves  are  those 
most  frequently  aflleeted,  and  from  this  cause  the  disease  most  usually  ad- 
vances to  the  integuments  of  a  portion  of  the  trunk,  or  of  an  arm,  or  a  leg, 
or  some  portion  of  the  extremities,  and  also  the  whole  face  or  parts  of  the 
face. 

The  following  remarks  by  Dr.  Clymer  are  of  much  practical  value : 
"The  function  of  sensation  depends  upon  the  concurrence  of  three  sets  of 
organs,  anatomically  continuous,  yet  to  a  certain  extent  physiologically  dis- 
tinct. (1.)  The  nerve-extremities,  which  receive  an  impression;  (2.)  The 
aflcrent  nerve-fibres,  which  carry  the  impression  to  the  centre;  (3.)  The 
centres,  which  receive  the  impression  and  transform  it  into  a  sensation.  Thus 
the  three  factors  of  sensation  are,  the  sensitive  nervous  extremities,  the 
SQAsory  conducting  filaments,  and  the  sentient  portions  of  the  nervous  centres. 
If  tlie  integrity  of  any  one  of  these  is  affected,  there  must  result  diminution  or 
loss  of  sensation.  If  ixjrccption  in  the  sensorium  is  destroyed,  the  nerves  may 
transmit  the  impression  to  the  sentient  centres,  but  there  is  no  sensation.  This 
is  one  cause  of  aniesthcsia,  and  occurs  in  certain  lesions  of  the  brain,  as  cere- 
bral hemorrhage,  softening,  and  tumors;  or  the  function  of  the  organ  may  be 
temporarily  in  abeyance,  from  the  efllect  of  certain  agents,  as  chloroform  or 
narcotics.  Another  way  in  which  anaesthesia  is  produced  is  by  interruption 
of  the  continuity  of  the  nerve-trunk,  by  section,  or  compression,  or  atrophy, 
or  tissue-degeneration.  A  third  mode  is,  whilst  both  the  uer\"e-centres  and 
the  nerve-trunks  are  sound,  the  sentient  nerve-extremities  have  undergone 
some  morbid  change,  and  the  impression  is  not  received,  as  in  insensibility  of 
the  skin  from  the  application  of  intense  cold,  blindness  fnmi  disease  of  the 
retina,  loss  of  the  sense  of  smell  during  cor}'za,  and  certain  cutaneous  erup- 
tions. It  sometimes  hanjiens  as  the  result  of  reflex  action  in  visceral  disor- 
<lers,  and  after  mechanical  injuries  (BROWX-SfeQUARD,  S.  W.  Mitchell). 


SYMPTOMS   OF    FACIAL    ANESTHESIA.  169 

This  pathogeny  of  anaesthesia  being  admitted,  can  we  make  a  practical  appli- 
cation of  it,  and  determine  clinically  the  seat  of  the  morbid  condition,  and 
refer  it  to  a  given  lesion  of  the  brain  or  medulla,  or  of  the  nerves  themselves? 
Is  the  anaesthesia  central  or  peripheral  ? 

"(1.)  Ancegfhesia  resulting  from  cerebral  disease  is  usually  of  large  extent, 
and  may  involve  the  whole  body ;  generally  it  is  unilateral,  and  on  the  side 
opposite  to  the  brain  lesion ;  voluntary  motion  is  lessened  or  abolished,  the 
renex  movements  are  commonly  intact,  intelligence  is  disordered,  and  the 
nutrition  of  the  paralyzed  parts  impaired.  (2.)  Ano'Mhesia  consecutive  to  spimd 
diwrder  is  mostly  less  general  than  that  caused  by  disease  of  the  brain ;  it  is 
as  a  rule  bilateral  and  symmetrical,  but  when  unilateral  it  is  on  the  same  side 
as  the  affected  column  of  the  medulla  (though  Dr.  Brown-S6quard  admits 
crossed  spinal  paralysis) ;  voluntary  motion  is  lessened  or  destroyed ;  reflex 
functions  may  be  preserved  or  absent,  according  as  the  medulla  is  or  is  not 
sound  below  the  site  of  the  lesion ;  nutrition  of  the  affected  parts  is  often 
greatly  impaired.  (3.)  Anceathesia  depending  on  some  lesion  of  the  sensory 
nerves  is  often  very  limited,  its  site  corresponding  exactly  to  the  distribution 
of  the  nerve ;  voluntary  motion  is  intact  if  a  nerve  exclusively  sensory  is  in- 
volved, or  if  it  be  a  compound  nerve,  the  paralysis  is  limited  to  a  single  group 
of  muscles ;  reflex  movements  are  constantly  wanting  where  the  amesthesia  is 
complete,  and  the  state  of  the  nutrition  of  the  affected  part  is  variable,  but 
oft«n  good." 

The  most  important  form  in  which  insensibility  comes  under  the  notice  of 
the  practical  physician  is  that  known  as  Facial  Anjestubsia.  It  consists 
in  a  deficient  or  entire  loss  of  sensibility  in  the  parts  supplied  by  the  fifth  pair 
of  nerves. 

Symptoms  and  Diagnosis  of  the  Seat  of  Lesion. — (1.)  The  more  the  anses- 
thesia  is  confined  to  single  filaments,  the  more  peripheral  is  the  seat  of  lesion. 
(2.)  If  the  loss  of  sensation  affects  a  portion  of  tne  facial  surface,  together 
with  the  corresponding  cavity  of  the  face,  the  disease  may  be  presumed  to 
involve  the  sensory  fibres  of  the  fifth  pair  before  they  separate,  or  one  of  the 
main  divisions  after  its  passage  through  its  cranial  foramen.  (3.)  When  the 
entire  sensific  tract  of  the  fifth  ner\'c  has  lost  its  sensation,  associated  with  de- 
rangements of  the  nutritive  functions  in  the  affected  parts,  the  Oasserian  gan- 
glion, or  the  nerves  in  its  immediate  vicinity,  may  be  the  seat  of  the  disease. 
(4.)  If  the  fifth  nerve  is  complicated  with  disturbed  fiinctions  of  adjoining 
cerebral  nerves,  it  may  be  presumed  that  the  lesion  is  situated  at  the  base  of 
the  brain  (Romberg). 

The  symptoms  may  develop  themselves  gradually,  or  may  come  on  suddenly, 
and  are  not  unfrecjuently  prccccled  by  neuralgia ;  and  owing  to  the  differences 
in  the  seat  of  lesion,  what  may  seem  to  be  a  permanent  symptx)m  in  many  is 
abeent  or  less  marked  in  others.  It  is  fre([uently  complicated  with  facial  ])aUy 
of  the  portio  dura  of  the  seventh  nerve.  In  a  well-marked  case  the  syra[)toms 
may  be  generally  stated  to  be  loss  of  tactile  sensibility  of  the  parts  supplied 
by  the  nerve — namely,  the  integuments  of  the  cheek  and  side  of  the  head, 
tfie  eyelids,  c<mjunctiva,  tongue,  Schneiderian  membrane — accompaniwl  by 
lo«  of  taste  on  the  side  of  the  tongue  which  is  afiected,  frequently  by  loss  of 
smell  and  hearing,  and  by  inflammation  of  the  eye,  terminating  in  ulceration 
of  the  cornea,  and  by  no  moans  uncommonly  in  total  disorganization  of  the 
plobe.  Paralysis  and  wasting  of  the  deep  muscles  of  mastic*ation  are  also 
i^imetimes  associated.  The  real  nature  of  the  affection  may  escape  notice  if 
the  attention  is  directed  solely  to  any  one  prominent  symj)tom.  The  disease 
makes  its  onset  in  two  or  three  ways.  It  is  often  sudden,  precedtxl  by  a  slight 
per\'eiwi<m  of  sensibility,  or  by  a  tingling  sensation,  frcHjuent  attacks  of  hca<l- 
adie,  and  pains  in  the  (M*cipital  region  and  side  of  the  face.  Dimnc^ss  of  vision 
is  so  prominent  a  sym])tom  in  some  cases  that  loss  of  sensibility  may  not  at 
Ant  attract  attention.    Of  twenty-four  cases,  vision  was  affecteil  in  tiiteeu. 
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hearing  in  nine,  and  smell  in  six  (Dr.  J.  B.  Cowan  in  Olasgaw  Med,  Jaurnai^ 
No.  II,  July,  1853). 

There  are  two  important  features  in  &cial  anaesthesia  worthy  of  special  no- 
tice— namely,  1st.  That  the  parts  do  not  waste  as  in  muscular  palsy ;  2d.  That 
though  the  parts  are  insensible  to  touch,  they  still  remain  sensible  to  changes 
of  temperature,  and  to  pain  arising  from  inflammation  in  the  nerve  itself. 

Causes. — ^The  anaesthesia  may  result  from  disease — (1.)  Of  the  cerebrum, 
where  the  fifth  nerve  takes  its  origin ;  (2.)  Of  the  nerve  within  the  cranium ; 
(3.)  Of  the  nerve  after  it  has  emerged  from  the  cranium ;  and  according  to 
the  seat  the  symptoms  vary. 

The  disease  may  be  a  consequence  of  some  injury,  such  as  the  extraction 
of  a  tooth,  as  frequently  happens  to  the  submental  branch,  which  conveys 
sensation  to  half  the  lower  lip. 

Dissections  show  that  condensation,  atrophy,  softening,  and  the  pressure  of 
tumors  are  the  morbid  conditions  out  of  which  the  anaesthesia  springs.  So 
varied  are  the  sources  whence  the  anesthesia  results,  that  its  treatment  can 
only  be  palliative,  and  directed  towards  mitigation  of  the  symptoms.  Spon- 
taneous cures  are  said  not  to  be  unfrequent.  The  local  applications,  such  as 
blisters,  leeching,  and  cupping,  are  said  to  have  been  sometimes  useful,  com- 
bined with  the  administrations  of  purgatives,  and  the  continuous  or  inter- 
rupted current  of  electricity. 

Some  other  forms  of  anaesthesia  are  thus  briefly  mentioned  by  Dr.  Clymer 
in  the  following  words:  '* Those  of  the  special  senses  are  loss  of  sight  from 
amaurosis^  nervous  deafness,  paracusis,  loss  of  smell,  anosmiay  and  loss  of  taste, 
aguestia.  Cutaneous  an<Estheda,  as  has  been  shown,  may  be  centric  or  periph- 
eral, and  vary  from  slight  numbness  to  complete  abolition  of  sensation,  with 
no  sense  of  pain  or  appreciation  of  heat  {thernuharwRsthesid),  and  be  bilateral, 
or  unilateral,  or  limited  to  a  single  spot  of  some  extent;  sometimes  its  d^ree 
varies  in  different  parts  of  the  body.  It  is  frequently  associated  with  anaes- 
thesia of  the  mucous  membrane,  generally  the  conjunctival,  and  with  mus- 
cular anaesthesia.  Besides  organic  lesions  of  the  brain,  medulla,  and  nerve- 
trunks,  it  occurs  in  functional  disorders  of  the  centres,  as  hysteria,  chorea, 
and  occasionally  in  insanity  (Axenfeld);  in  visceral  disease  (the  reflex 
form) ;  after  excessive  fatigue  (Sandras)  ;  after  the  local  application  of  cold 
and  certain  irritating  substances,  a^  lye  (Romberg)  ;  from  the  effects  of  cer- 
tain toxic  articles,  as  lead,  arsenic,  bromide  of  potassium,  sulphuret  of  carbon, 
nitrous  oxide  gas,  sulphuric  ether,  chloroform,  in  the  course  of  and  after  septic 
diseases,  and  in  asphyxia  (Faure).  Muscular  ajuestJiesia  has  been  defined  to 
be  a  diminution  or  loss  of  the  muscular  sense.  There  is  abolition  of  muscular 
consciousness ;  the  patient,  if  his  eyes  are  withdrawn  from  the  limb,  is  unable 
to  tell  its  position,  whether  it  is  flexed  or  extended,  abducted  or  adducted, 
and  may  try  to  extend  a  limb,  which  is  already  stretched  out;  there  is  no 
appreciation  of  the  amount  of  force  required  to  meet  or  overcome  any  oppos- 
ing force;  the  weight  of  the  limbs  is  not  felt;  and  the  degree  of  density  of 
various  bodies  cannot  be  estimated.  The  perception  of  muscular  contraction 
is  totally  or  measurably  gone.  Muscular  anaesthesia,  when  fully  developed, 
is  even  more  unequivocally  shown  by  the  absence  of  sensibility  when  the  mus- 
cles are  pinched,  squeeze<l,  or  shampooed,  or  an  electric  current  passed  through 
them,  or  a  sharp  iiytrument  pushed  into  them.  It  may  be  unaccompanied 
by  loss  of  the  function  of  motility,  shown  by  the  ability  to  execute  all  neces- 
sary movements?  when  the  eye  is  on  the  limb,  and  by  the  amount  of  muscular 
vigor  that  can  at  need  be  exhibited,  and  by  the  feeling  of  lightness,  and  the 
al^nce  of  all  sense  of  fatigue,  in  the  extremities,  so  opposite  to  the  heaviness 
and  weariness  of  muscular  paralysis;  or  there  may  be  motor  palsy,  as  in  hys- 
terical paralysis;  or  it  may  be  accompanied  by  insufllciency  in  tlie  power  of 
co-ordinating  voluntary  movements.  It  frequently  coexists  with  cutaneous 
aniesthesia.    Landry  speaks  of  numbness  and  formication  as  precursory  phe- 
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nomena,  but  they  probably  really  beloDg  to  the  primary  disorder  of  the 
nervous  centres.  It  is  more  iixed  than  cutaneous  anaesthesia,  and  rarely  pre- 
sents, even  in  hysteria,  those  fitful  mutations  of  site  so  common  in  the  latter. 
The  prognosis  depends  upon  the  pressure  of  centric  lesions"  (Beau,  Brown- 
8bqi:ard,  Szokalsy,  Landry,  Bellion,  Vulpian,  Yellowly,  Brach, 
DucHENNE  (de  Boulogne),  Bourdon,  Axenfeld). 


HYPOCHONDRIASIS. 

IjATIN   ^,y  Hypochondriasis ;  French  'Ei^.^  Hypochondrie;  German  Eq.,  Hypochari' 

drie;  Italian  £q.,  I/x>eondriasi. 

Definition. — Some  disturbance  of  the  bodily  hecUth,  attended  tmth  exaggerated 
ideas  or  depressed  feelinas,  but  wiihoiU  actual  disorder  of  the  Intellect, 

Pathology. — It  has  been  usual  to  regard  hypochondriasis  as  a  disorder  of 
the  intellect,  and  the  depressed  feelings  exist  as  one  form  of  malancholia. 

Regarded  as  a  substantive  disease,  the  predisposition  to  it  is  very  slight  in 
childhood,  and  is  greatest  between  the  ages  of  twenty  and  forty,  and  far  less 
in  females  than  in  males.  It  may  be  congenital,  or  is  developed  as  a  result 
of  such  debilitating  influences  as  sexual  excesses,  onanism,  digestive  disorders, 
dyspepsia,  want  of  fresh  air,  and  inactive  modes  of  life. 

Symptoms. — ^The  development  of  the  disease  is  gradual,  and  is  expressed 
by  an  indefinite  sense  of  illness;   and  Niemeyer  gives  the  following  very 

§raphic  word-picture  of  the  disease,  as  distinguished  from  that  form  of  disor- 
ered  intellect  known  as  hypochondriacal  melancholia: 

"The  more  profoundly  the  diseajse  takes  root,  so  much  the  more  assiduously 
does  the  patient  endeavor  to  discover  the  cause  of  his  indisposition.  He  scru- 
tiniies  his  tongue,  his  stools,  his  urine;  he  counts  his  pulse  and  handles  his 
abdomen.  Every  trifling  irregularity  which  he  perceives,  the  slightest  irrita- 
tion, the  faintest  coating  of  his  tongue,  a  transient  colic,  an  insignificant 
cough,  are  all  of  the  utmost  importance  in  his  eyes;  not  because  he  suflers  more 
than  any  one  else  from  such  symptoms,  but  because  they  seem  to  him  to  aflbrd 
a  clue  to  the  nature  of  the  grave  and  obscure  imaginary  disease.  To-day  he 
may  dread  an  apoplexy,  to-morrow  he  may  think  that  he  has  an  ulcer  of  the 
ttomaeh ;  at  other  times  he  may  imagine  his  heart  diseased,  or  that  he  is  con- 
sumptive, or  afllicted  with  some  other  serious  malady  of  a  character  corres- 
ponaing  to  his  sensations  of  distress.  He  studies  all  the  ' medical  advisers' 
and  other  books  of  'domestic  medicine;'  but,  instead  of  deriving  comfort 
and  aid  from  them,  merely  finds  out  new  diseases,  by  which  he  immediately 
imagines  himself  afllicted.  As  the  disease  gains  mastery  over  the  patient,  his 
belief  as  to  his  condition  become^  more  and  more  biasse<l  and  incorrect. 
Argument  is  useless,  as  it  cannot  relieve  him  of  his  feelings.  A  few  hours 
only  may  have  elapsed  since  we  last  saw  the  patient.  We  then  may  have 
spared  neither  time  nor  trouble  in  explaining  to  him  that  his  condition  was 
perfectly  free  from  danger,  when  a  messenger  arrives  from  him,  begging  us  to 
oome  in  haste,  that  some  serious  chan^^  has  taken  place,  and  that  his  condi- 
tioo  has  become  a  most  critical  one.  In  other  instances,  especially  when  the 
patient  really  has  some  insignificant  disonler,  the  hyi>ochonariac  is  not  so  apt 
to  change  his  opinion  as  to  the  nature  of  his  disease,  but  sticks  to  a  belief  m 
one,  and  cannot  be  dissuaded  from  it.  He  is  not  like  other  patients,  satisfic<l 
with  simply  complaining  of  pain,  oppression,  or  fever;  partly  because  he 
really  feels  woree  than  other  jjeople,  and,  in  part,  because  he  is  convinced 
that  the  doctor  'makes  light  of  his  suflerings.  Hence  he  exaggerates,  and 
often  exhibits  the  utmost  fluency  in  description  of  his  infinite  suflering.  In 
spite  of  the  severity  of  these  imaginary  symptoms,  however,  they  by  no  means 
oiwpair  of  recovery ;  hence  hyiMK'hou Jriacs  seldom  attempt  suicide,  and  never 
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weary  of  seeking  fresh  medical  advice  and  of  trying  new  treatment.*  Some- 
times their  hopes  are  so  much  in  the  ascendant,  and  are  so  productive  of  hap- 
piness to  them,  that,  for  a  while,  in  spite  of  their  sense  of  illness,  they  are 
cheerful  and  in  even  high  spirits.  Such  intervals,  however,  are  usually  very 
brief,  and  occur  most  frequently  immediately  after  the  engagement  of  a  new 
medical  man  or  the  commencement  of  a  new  *cure.'  The  old  mood  very 
soon  returns.  The  false  realizations  of  their  sensations,  and  the  erroneous 
ideas  of  the  patients  as  to  the  condition  of  their  own  bodies,  which  we  some- 
times see  in  hypochondriasis,  are  a  genuine  delirium.  Like  other  insane 
ideas  in  other  forms  of  psychical  disorder,  this  proceeds  from  morbid  bias  of 
the  mind,  and  is  to  be  regarded  as  an  attempt  to  clear  it  (Griesinoer). 
Hallucinations — 'sensations  originating  inwardly' — also  arise  in  hypochon- 
driasis, owing  to  this  sense  of  illness,  and  to  the  attempts  of  the  patient  to 
account  for  it.  Thus  the  idea  that  the  heart  is  standing  still,  or  that  a  limb 
is  withered,  or  that  the  body  is  putrefying,  although  it  is  not  the  result  of  a 
genuine  sensation  incorrectly  interpreted,  yet  it  is  so  vivid  that  the  patients 
cannot  distinguish  it  from  an  impression  actually  furnished  by  the  senses;  and 
they  really  believe  they  can  feel  that  the  heart  does  not  beat,  that  the  skin 
is  dried  up,  or  that  they  can  smell  the  putrid  emanations  from  their  body.  In 
spite  of  their  mental  aberration  and  morbid  fancies,  most  hypochondriacs  are 
aole  to  transact  their  business,  and  to  take  care  of  their  house  and  family; 
and  this  is  the  reason  why  hypochondriasis,  usually,  has  not  been  regarded  as 
a  disease  of  the  mind,  being  looked  upon  rather  as  a  nervous  disorder,  a  cus- 
tom with  which  we  have  complied.  In  the  worst  forms  of  the  disease,  the 
Eatient  loses  all  interest  for  matters  which  do  not  bear  upon  the  state  of  his 
ealth.  He  becomes  abstracted,  forgetful,  and  negligent  of  his  affiiirs,  gives 
himself  no  further  concern  about  his  family,  and  often  remains  idle  in  his 
bed  for  years.  It  is  often  a  long  time  before  his  nutritive  condition  begins  to 
suffer.  Gradually,  however,  especially  in  bad  cases,  the  patient  grows  thin, 
and  acquires  a  sickly  appearance,  and  derangement  of  the  secretory  and 
digestive  functions  arises.  * 

Treatment. — It  is  no  use  to  dispute  or  attempt  to  reason  with  hypochon- 
driacs; and  the  necessary  therapeutic  measures  for  his  relief  must  vary  with 
the  nature  of  the  individual  ca.se,  while  the  aim  of  psychical  treatment  should 
be  "the  diversion  of  the  attention  from  the  sensory  to  the  motor  and  intel- 
lectual spheres." 


Section  VIII. — Disorders  of  the  Intellect. 

The  term  insanity  has  not  been  recognized  in  the  new  nomenclature ;  and 
the  subjects  hitherto  described  under  that  popular  term  are  now  comprehended 
under  the  general  heading  of  "Disorders  of  the  Intellect,"  under  which  six 
varieties  are  specified,  namely — Mania  (acute  and  chronic)  Melancholia,  De- 
ment ia,  ParalymJi  of  the  Insane,  Idiocy,  Imbecility, 

Many  theories  have  been  propounded  to  explain  the  nature  of  **Disorder8 
of  the  Intellect,"  as  embraced  by  tne  term  ^* Insanity^*  These  may  be  resolved 
into  two,  as  at  present  entertained,  namely, — (1.)  The  metaphysical,  functional, 
or  spiritual  theory;  and  (2.)  The  cerebral  theor\\ 

The  "functional"  or  "spiritual"  theor>-,  which  inculcates  the  belief  that 
these  disorders  imply  an  affection  of  the  immaterial  principle,  is  at  variance 
with  all  reasoning.  Such  a  belief  is  in  direct  opposition  to  positive,  well- 
recognized,  undeniable  data.  It  is  an  almost  universal  belief  that  the  brain 
is  the  material  instrument  by  which  that  thinking  princii)le,  the  Mind,  mani- 
fests itself,  whether  it  be  by  the  unseen  phenomena  of  Conception,  Jud^\ent, 
Reasoning,  and  Instinct,  or  by  the  more  obviously  ex^)ressed  phenomena  of  Voli- 
tion.  Emotion,  and  Sensation,     "We  are  ignorant  of  any  mental  manifestations 
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except  through  the  braiu.  We  know  nothing  of  the  actions  of  the  mind 
except  through  the  interposition  of  a  material  organ;  and  that  no  mental  pro- 
cess ever  emanates  except  from  such  an  organism,  or  is  received  except  through 
a  similar  piece  of  machinery.  Spiritualism  is  not  in  vogue  with  us  as  a  pro- 
fession "  ( W  iLKs).  To  consider,  then,  those  subjective  phenomena  which  col- 
lectively, in  their  various  manifestations,  constitute  "Mind " — an  immaterial 
essence — as  liable  to  disease  apart  from  all  derangement  of  the  material  organ, 
the  brain — the  instrument  with  which  it  is  so  closely  and  indissolubly  united 
— id  t9  believe  in  a  most  incongruous,  unphilosophical,  unphysiological  doc- 
trine. 

The  more  consistent  theory  is  that  which  is  known  as  the  cerebral  theory; 
and  which  is  now  entertained  by  most  of  those  eminent  physicians  who  have 
made  "  Disonlers  of  the  Intellect "  a  special  study  and  subject  of  treatment. 
Among  the  most  able  exponents  of  this  theory  may  be  mentioned  Drs.  Forbes 
Winslow,  Bushnan,  Conolly,  John  Charles  Bucknill,  Daniel  H.  Tuke,  Morell, 
Schroeder  Van  der  Kolk,  Skae,  Griesinger,  Maudsley,  Laycock,  and  Lauder 
Lindsay;  and  from  their  lucid  descriptions  of  the  Insane  I  have  drawn  up  the 
following  account  of  "  Disorders  of  the  Intellect,"  sufficient  for  the  scope  of 
this  text-book. 

It  has  been  objected  that  the  new  nomenclature  discarding  the  term  "  In- 
sanity," tends  to  ignore  the  idea  of  disease  as  associated  with  madness ;  but  it 
does  not  necessarily  do  so.  The  external  manifestations  of  disease  are  expressed 
by  the  "  Disorders  of  the  Intellect ;"  and  these  disorders  imply  cerebral  lesion 
with  as  much  distinctness  as  the  term  Insanity  can  do. 

The  belief  which  this  so-called  cerebral  theory  inculcates  is,  that  the  instru- 
ment through  which  the  phenomena  of  mind  are  expressed  is  the  part  dis- 
eased;— that  the  encephalic  nervous  textures  are  primarily  implicatea.  And 
as  it  is  consistent  with  the  pathology  of  disease  in  every  other  organ  and  tex- 
ture of  the  body  that  the  part  may  be  diseased  without  our  means  and  instru- 
ments of  research  being  aole  as  yet  to  demonstrate  such  morbid  state  to  the 
senses,  the  diseased  state  being  expressed  through  one  or  more  disordered 
functions  of  the  frame,  so  is  it  with  the  brain.  It  is  an  organ  of  such  exquisite 
delicacy,  both  of  structure  and  of  function,  that  important  and  extensive  struc- 
tural changes  may,  and  often  do  exist,  which  neither  our  naked  eyesight  nor 
our  touch  can  appreciate,  and  which  can  only  sometimes  be  demonstrated,  if 
at  all,  by  various  complex  methods  of  research. 

In  those  cases  where  the  manifestations  of  the  mental  phenomena  are  simply 
disordered  and  perverted,  but  not  abolished,  it  is  consistent  with  the  known 
pathology  of  disease  in  other  parts  to  expect  the  very  slightest  structural  change, 
such  as  may  rather  be  expressed  as  a  tendency  to  those  moq)hological  lesions 
which  occur  between  the  blood  and  the  elements  of  texture,  and  which  are 
only  manifested  through  vital  phenomena — insidious,  because  unseen,  in  their 
appnjach — and  often  mappreciable  after  death  to  the  most  experienced  ob- 
servers. Analogous  to  this  morbid  state  in  the  nerve-tissue  of  the  brain  is  the 
local  morbid  state  which  attends  that  complex  morbid  pnx*ess  known  as  in- 
fiammation,  and  to  that  essential  part  of  it  to  which  Vircliow  gives  the  name 
of  parenehymatous.  It  is  expressed  in  the  altered  vital  m()r})h()logical  phenom- 
ena between  the  blood  and  the  minute  elements  of  tissue,  and  which,  in  some 
textures,  has  been  appreciated  by  the  micr(>?cope  as  a  mere  "cloudy  swelling" 
of  the  minute  elements  of  tissue,  such  as  may  be  seen  in  cartilage  and  in  some 
of  the  so-called  non-vascular  tissues. 

The  phenomena  of  disorders  of  the 'Intellect  also  furnish  most  conclusive 
data  which  show  that  the  brain-tissue  is  im|)aire(l,  es|K'cial]v  in  those  cases 
where  the  manifestations  of  disorder  obviously  yicKl  to  renie<fics. 

Those  pathological  doctrines  are,  moreover,  always  to  bo  regiinled  with  dis- 
trasl,  whose  tendency  is  to  hold  out  no  hope  of  cure.  Such  is  the  tendency  of 
the  metaphysical  theor}'  of  insanity. 
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Believing  in  the  cerebral  doctrine^  and  acting  upon  it,  the  prospects  of  cure 
are  hopeful,  if  the  case  is  diagiwsed  early,  and  remedies  arejudieumsly  applied. 

**  If  cases  of  Insanity  are  brought  within  the  sphere  of  medical  treatment  in 
the  earlier  stages,  or  even  within  a  few  months  of  the  attack,  Insanity,  unless 
the  result  of  severe  injur}*  to  the  head,  or  connected  with  a  peculiar  conforma- 
tion of  chest  and  cranium,  and  in  hereditary  diathesis,  is  as  easiiv  eurabU  as 
any  other  form  of  bodily  disease  for  the  treatment  of  which  toe  apjdy  the  resources 
of  our  art''  (WixsLOW). 

It  Ls  a  serious  error,  on  the  one  hand,  to  act  upon  the  belief  that  physic  can- 
twt  make  a  man  think  otherwise,  v^heu  ''one  man  thinks  himself  a  king,  another 
a  cobbler,  and  another  that  he  can  govern  the  world  with  his  little  finger." 
On  the  other  hand,  it  is  equally  erroneous  to  act  upon  the  belief  "^Actf  no  man 
teas  ever  reanoned  into  Insanity  or  reasoned  out  of  tt.*'  It  is  only  by  a  proper 
combination  of  medical  and  moral  treatment  that  the  first  manifestations  of 
Disorders  of  the  Intellect  are  to  be  controlled  and  ultimately  efiaced. 

"  The  existence  of  so  vast  an  amount  of  incurable  Insanity  within  the  wards 
of  our  national  and  private  asylums  is  a  fact  pregnant  with  important  truths. 
In  the  history  of  these  unhappy  persons — these  lost  and  ruined  minds — ^we 
read  recorded  the  sad,  melancholy,  and  lamentable  results  of  either  a  total 
neglect  of  all  efficient  curative  treatment  at  a  period  when  it  might  have  arrested 
the  onward  advance  of  the  cerebral  m,ischief,  and  maintained  reason  upoQ  her 
seat,  or  of  the  use  of  injudicious  and  unjustifiable  measures  of  treatment  under 
mistaken  notions  of  the  nature  and  pathology  of  the  disease.  .  .  .  Experience 
irresistibly  leads  to  the  conclusion  that  we  have  often  in  our  power  the  means 
of  curing  insanity,  even  af\er  it  has  been  of  some  years'  duration,  if  we  obtain 
a  thorough  appreciation  of  the  physical  and  mental  a^ects  of  the  case,  andpers6- 
veringly  and  continuously  apply  remedial  measures  for  its  removal^'  (Winslow  in 
Lettsomian  Lecture,  pp.  59,  61). 

The  testimony  fn)m  morbid  anatamy  which  illustrates  the  pathology  of  disr 
orders  of  the  intellect,  and  which  more  directly  supi)ort8  the  cerebral  theory,  is 
that  which  has  resulted  from  observations  made  upon  the  bulk  of  the  brain, 
upon  its  absolute  and  specific  weight,  and  upon  the  relative  bulk  and  weight  of 
the  gray  and  white  substance  of  which  it  is  composed.  The  original  observa- 
tions of  Dr.  Bucknill  with  regard  to  the  insane,  and  of  Dr.  Sankey  with  re- 
gard to  the  sane,  furnishing  esj>ecially  valuable  data  for  comparison,  are  those 
which  must  be  regarded  as  the  initiative  of  observations  from  which  we  hope 
yet  to  learn  much.  Dr.  David  8kae,  of  the  Momingside  Asylum,  near  Edin- 
burgh, and  Dr.  Boyd,  of  the  Somerset  County  Lunatic  Asylum,  have  more 
recently  confirmed  some  of  these  observations,  and  have  in  some  measure  ex- 
tended them.     Such  observations  show  generallv — 

(1.)  That  the  absolute  weight  of  the  brain  is  slightly  increased  in  the  insane 
— a  conclusion  which  Ls  also  consistent  with  the  fact,  established  especially  by 
Bucknill,  that  in  many  cases  of  disordered  intellect  the  absolute  size  of  the 
brain  is  materially  diminished  relatively  to  the  capacity  of  the  cranium. 

(2.)  This  increase  in  absolute  weight  appears  to  depend  chiefly  on  an  in- 
crease in  the  weight  of  the  cerebellum  compared  with  the  pons  Varolii,  the 
medulla  oblongata,  and  the  cerebrum.  The  general  result  is  that  the  cerebellum 
in  the  insane  is  heavier  in  relation  to  the  cerebrum  than  it  is  in  the  sane. 

(3.)  Dr.  Boyd  reconis  the  singular  fUct  that  almost  invariably  the  weight 
of  the  lefl  cerebral  hemisphere  excee<ls  that  of  the  right  by  at  least  the  eighth 
of  an  ounce  (Royal  Society,  Feb.  28, 1861 ;  also  ^[ed,' Chi r.  Trans,,  vol.  xxxix). 

(4.)  On  arranging  the  weight  of  the  brain  acconling  to  the  form  of  insanity 
under  which  the  imtients  labored,  the  following  average  results  were  obtained : 
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AVERAGE   WEIGHT  OF  THE   ENCEFHALON. 

In  ManiQf 54  ounces  11 J  drachms. 

In  Monomania, 51      "        11^         '* 

In  Dementia, 60      •*         5,^       »* 

In  General  Paralysis,        .         .         .         .  49      «        12^^      " 

The  absolute  weight,  therefore,  is  greatest  in  mania,  and  least  in  the  general 
paralysis  of  the  insane;  while  also  the  cerebellum  decreases  similarly  in  weight 
through  the  same  series,  with  the  exception,  that  in  the  general  paralysis  of  the 
insane  it  presents  the  highest  average.  Generally  it  appears  that  in  cases  of 
acute  mania  (which  is  a  form  of  disorder  of  the  IideUect  generally  of  compara- 
tively short  duration V  there  b  the  smallest  amount  of  increase  in  the  relative 
weight  of  the  cerebellum;  while  in  general  paralysis — a  disease  of  more  pro- 
longed duration — the  greatest  increase  takes  place. 

.  (5. )  The  results  of  observations  on  the  specific  gravity  both  of  the  gray  and 
white  matters  of  the  brain  show  an  increase  in  the  insane  compared  with  the 
same  textures  in  the  sane  (Sankey,  Skae). 

(6.)  It  is  consistent  also  with  the  reconis  of  these  observers  that  the  mode 
of  death  has  an  influence  upon  the  specific  gravity ;  and,  generally,  it  may  be 
stated  that  when  cerebral  symptoms  are  well  marked,  such  as  by  convulsions, 
strabismus,  and  the  like,  and  when  the  case  terminates  by  eoma  or  by  apnaxL, 
the  specific  gravity  is  higher  than  when  the  symptoms  are  associated  with 
exhausting  disease,  such  as  phthisis,  and  when  the  case  terminates  fatally  by 
awjtmia  or  asthenia.  The  high  specific  gravitv  of  the  gray  and  white  matter 
in  the  former  class  of  cases  averaged  1.041,  wliile  the  average  specific  gnivity 
of  the  whole  brain  in  similar  cases,  as  observed  by  Dr.  Bucknill,  varied  from 
1.040  to  1.052 ;  the  average  specific  gravitv  of  the  whole  healthy  brain  being 
only  1.036. 

(7.)  Dr.  Buckniirs  more  recent  observations  show  the  most  essential  change 
to  consist  in  shrinking  of  the  substance  of  the  brain,  with  d^neration  of  the 
nerve-cells,  or  a  relative  atrophy  of  its  substance  by  a  deposit  of  inert  matter 
(Med.'Chxr,  Review,  Jan.,  1855). 

(8.)  On  comimring  the  specific  gravity  of  the  gray  substance  in  the  differ- 
ent forms  of  mental  disease,  the  lowest  appears  to  occur  in  cases  of  dementia, 
where,  however,  it  is  0.003  above  the  average  in  the  sane.  The  next  highest 
specific  gravity  occurs  in  cases  of  melancholia,  the  next  in  general  paralysis, 
tne  next  in  mania,  and  the  highest  in  epilepsy.  In  some  of  these,  however, 
and  probably  in  all,  the  inode  of  death  appears  to  infiuence  the  specific  gravity. 
For  iniitance,  in  the  paralysis  of  the  insane  terminating  by  conva  or  apncca,  the 
specific  gravity  of  the  whole  brain  has  been  1.040  ;  while  in  similar  cases  ter- 
minating by  syncope  or  asthenia,  the  specific  gravity  of  the  whole  brain  has 
not  exceeded  the  average,  nor  gone  beyond  1.039.  The  average  sjxjcific 
mvitj  of  the  white  substance  is  lowest  in  cases  of  mania,  next  in  dementia, 
higher  in  gener^d  paralysing  higher  still  in  monomania,  and  highest  in  epilepsy 
{Edin.  MonOdy  Jour,  of  Med,  tScience,  October,  1854). 

The  general  results  of  the  more  crude  examinations  of  the  cranium  and  its 
contents  in  ca-ses  of  Insanity,  in  this  and  other  countries,  show  that,  in  a  very 
large  proportion  of  cases,  there  are  found  some  degree  of  thickening  and  opac- 
ity of  the  arachnoid,  serous  effusions  into  the  subarachnoid  tissue,  into  the 
arachnoid  sac  and  ventricles  of  the  bniin,  or  of  serum  with  lymph  more  or 
len  gelatiniform,  accompanied  sometimes  with  increase<i,  sometimes  with 
diminished  vascularity  of  the  brain  and  its  membranes,  thickening  and  adhe- 
fion  of  dura  mater,  gritty  state  of  the  pia  mater,  turgescence  of  cerebral  ves- 
lek,  or  of  punda  msculium.  Lesions  are  also  more  fre<iuontly  found  at  the 
anterior  and  superior  portions  than  at  the  base  of  the  brain.  Some  cases 
prove  fiital  by  a  series  of  a{)0])lectic  seizures  when  the  bhxMl vessels  are  ex- 
tremely atheromatous.    In  that  specific  form  of  paralysis  supjiosed  to  be  {lecu- 
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liar  to  the  insane  there  also  appears  to  exist  a  peculiar  softening  of  the  gray 
matter,  not  indicated  by  any  cnange  appreciable  to  the  eye,  but  by  layers  of 
the  gray  matter  strippmg  off  easily  with  the  membranes,  to  which  it  often 
adheres ;  by  the  readmess  with  which  the  gray  matter  is  broken  up  by  a 
stream  of  water ;  and  by  changes  in  the  contents  of  the  brain-cells,  as  ob- 
served microscopically.  The  morbid  state  of  the  brain  in  the  insane  may 
extend  to  a  considerable  depth  into  the  gray  matter  composing  the  hemi- 
spherical ganglia  ;  but  the  wnole  of  these  ganglia  are  generally  more  or  less 
implicated,  in  conjunction  with  the  tubular  fibres  passing  from  the  hemi- 
spheres through  the  vesicular  neurine.  Dr.  Lindsay  has  noticed  (Edematous 
softening  of  the  central  parts  of  the  brain  in  certain  of  the  cases  he  has  ex- 
amined. Such  changes  are  generally  associated  with  great  vital  and  nervous 
depression.  In  a  valuable  paper  "  On  the  Blood  in  the  Insane,"  Dr.  Lindsay 
has  shown  that  although  the  blood  is  in  some  cases  characterized  by  particu- 
lar morbid  states,  such  states  are  nevertheless  not  peculiar  to  insanity.  He 
is  of  opinion  that,  save  in  extreme  and  exceptional  cases,  there  are  no  specific 
abnormalities  of  the  urines  blood,  post^-mortem  appearancea,  crajiiohgieal  measure' 
ments,  or  of  facial  charaderidics  in  the  insane  as  compared  with  the  sane. 

There  is  evidence  to  show,  however,  that  while  the  whole  morbid  condition 
of  the  blood  in  disorders  of  the  Intellect  is  not  peculiar  to  such  disorders, 
the  general  fact  exists,  that  there  is  a  diminished  quantity  of  fibrin.  A  dys- 
crasial  condition  in  the  more  severe  and  hopeless  cases  of  mania  seems  evi- 
denced also  by  the  peculiar  blood  tumors  of  the  ear,  so  often  seen  in  that  form 
of  disorder  of  the  Intellect. 

With  regard  to  the  urine.  Dr.  Lindsay  remarks,  that  his  results  differ 
widely  from  thase  published  by  Dr.  Sutherland  and  other  eminent  authori- 
ties, especially  as  regards  the  view  concerning  the  elimination  of  phosphates, 
and  the  connection  of  such  elimination  with  Insanity  (Journal  of  PsychohgiecJ 
Medicine,  July,  1856,  p.  488).  The  general  result  of  his  experience  is,  that 
there  is  virtually  no  special  or  distinctive  pathology  of  disorders  of  the  In- 
tellect ;  nevertheless,  the  more  general  acceptation  seems  to  be  that  there  is 
some  relation  of  phosphate  elimination  with  its  various  forms.  The  chemical 
composition  of  the  urine  of  the  insane,  as  determined  by  Dr.  Adam  Addison, 
shows, — 

(1.)  That  the  quantities  of  the  urine,  of  the  chloride  of  sodium,  urea,  phos- 
phoric and  sulphuric  acids  excreted  during  the  course  of  a  maniacal  paroxysm, 
occurring  in  acittc  inania,  epilepsy,  general  paralysis,  dementia,  or  melancholia, 
are  less  than  the  amounts  secreted  in  an  equal  time  in  health. 

(2.)  That  in  chronic  melancholia  the  quantities  of  the  same  substances  are 
reduced  below  the  mean,  and  sometimes  below  the  minimum,  of  health. 

(3.)  That  in  idiocy,  dementia  (paralytic  and  common),  the  same  substances 
range  above  and  below  the  normal  mean  of  health ;  in  some  cases  the  amount 
of  phosphoric  acid  is  greater  than  the  mean  according  to  weight,  but  in  the 
majority  of  cases  it  ranges  between  the  minimum  and  the  mean  found  in 
healthy  adult  men  (Brit,  and  Foreign  Med.-Chir,  Bevieiv,  April,  1865).  The 
general  conclusion  seems  to  be  that  there  is  an  excess  of  phosphates  in  maiwi, 
and  a  deficiencv  in  dementia, 

Drs.  Tuke,  Rutherford,  jhid  Skae  describe  a  new  lesion  seen  by  them  in  the 
brain  of  an  insane  person,  of  which  they  have  given  a  description,  with  draw- 
ing, in  the  Edinburgh  Afedical  Journal  for  September,  1868. 

It  consists  of  spots  or  areas  of  tissue,  surrounded  by  well-defined  fibrous- 
looking  walls.  These  spots  occur  chiefly  in  the  white  tissue,  a  single  spot 
only  having  been  seen  in  the  gray.  The  first  stage  of  this  lesion  seems  to  be 
the  apiMjarance  of  somewhat  opaque,  white,  molecular  material,  which  gives 
rise  U)  a  cloudiness  of  the  tissue.  It  does  not  seem  to  have  any  close  relation 
to  bloodvessels,  as  it  pushes  them  aside ;  and  there  was  no  evidence  of  pro- 
liferation of  the  nuclei  of  the  neuroglia,  or  of  the  vascular  walls.     The  mo- 
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lecular  material,  while  it  leaves  the  fibres  of  the  connective  tissue  (neuroglia) 
intact,  takes  the  place  of  its  nuclei  and  of  the  nerve-tubes.  The  molecular 
matter  of  the  spots  seems  to  be  the  result  of  active  growth  taking  place 
either  within  itself  or  in  the  periphery  of  the  tissue.  The  lesion  is  the  result 
of  a  kind  of  growth  which  leaas  to  the  formation  of  molecular  material, 
^rhich,  by  encroachment,  causes  the  disappearance  of  nerve-tissue ;  and  it 
difTers  from  that  lesion  which  Rindflcisch  has  described  as  the  essential  change 
in  gray  degeneration. 

It  is  necessary  to  bear  in  view  that  crude  morbid  appearances  occurring  in 
the  insane  are  also  found  more  or  less  frequently  in  the  brains  of  persons  who 
have  died  of  other  diseases,  and  without  any  manifestations  of  mental  im- 
pairment of  the  nature  of  insanity. 

Causes. — In  modem  times  disorders  of  the  intellect  are  unhappily  of  fre- 
quent occurrence,  and  they  have  been  supposed  to  be  extending  in  proportion 
to  the  deffree  of  civilization.  It  is  made  to  appear,  from  an  interesting  paper 
bv  Dr.  Winslow  in  The  Journal  of  Psychological  Medicine  for  July,  1857,  tnat 
diseases  of  the  brain  and  nervous  system  are  not  only  of  more  frequent  occur- 
rence, but  that  a  certain  unfavorable  type  of  cerebral  disorganization  tends 
to  develop  itself  in  the  present  day.  "this  type  of  cerebral  disorder  may  be 
characterized  as  being— (1.)  Insidious  in  its  approach  ;  (2.)  Tending  to  that 
form  of  insanity  which  frequently  terminates  by  suicide;  or  (8.)  Leads  at  an 
early  age  to  so^nin^  of  the  brain,  at  an  age — ^the  prime  of  life — ^when  the 
intellect  ought  to  be  m  an  active  and  vigorous  condition  of  exercise  and  of 
health.  This  statement  can  be  taken  for  what  it  is  worth,  seeing  that  it  is 
httsed  on  no  definite  data  or  statistics,  and  is  therefore  a  mere  impression  or 
matter  of  opinion. 

The  remote  causes  of  disorders  of  the  intellect  are  of  a  moral  or  physical 
nature.  Of  the  patients  principally  admitted  into  the  different  hospitals  of 
France,  Italy,  and  Belgium,  about  one-tenth  have  their  insane  state  attributed 
to  fidls,  blows  on  the  head,  the  abuse  of  mercury,  or  other  physical  causes 
not  determined.  The  remainder  of  the  cases  have  their  disorders  ascribed 
to  moral  influences — such  as  religion,  or  as  having  been  crossed  in  love, 
jealousy,  family  disputes  and  family  cares,  reverses  of  fortune,  wounded 
pride,  disappointed  ambition,  anger,  fright,  excess  of  study,  libertinage,  and 
drunkenness. 

It  is  sometimes  difficult,  if  it  Is  always  desirable,  to  separate  physical  from 
moral  causes  in  our  speculations  on  the  etiolo£:y  of  insanity.  The  action  of 
moral  influences  in  producing  insanity  is  so  striking  that  the  passing  events 
of  the  day  often  impress  upon  the  disease  its  peculiar  characterwtic.  When 
magic  and  witchcraft  were  believed  in,  Europe  was  overrun  with  persons  who 
supposed  themselves  possessed  by  the  devil.  When  the  Pope  was  at  Parb>, 
that  singular  event  cause<l  many  religious  monomaniacs — a  form  of  disorder 
of  the  intellect  which,  says  Es<juirol,  shortly  after  disappeared. 

The  causes  of  disorders  of  tne  intellect  are  of  a  nature  producing  in  the 
patient,  in  the  flrst  instance,  emotional  changes  only,  either  by  the  sudden  and 
violent  agitation  of  the  passions,  or  by  the  long-continued  influence  of  cir- 
cumstances operating  more  insidiously  upon  the  mind,  and  pro<lucing  an 
habitual  state  of  abnormal  feeling,  lliere  is  no  description  of  disordered 
intellect  which,  if  trace<l  to  its  source,  may  not  l>e  found  either  to  consist  in 
perverted  emotion,  or  to  emanate  from  that  origin  (Bucknill,  in  Med.-Chir, 
T^mfir  for  January,  1804).  Dr.  Hood's  statistics  give  the  pn)|M)rtion8  as 
follows:  Moral  efttuej*^  such  as  anxiety,  grief,  uncontrolled  emotions,  in  40.8 
per  cent,  of  the  males,  and  82.7  j)er  cent,  among  females.  Phyaiml  eaxu^en, 
m  19.8  per  cent,  of  males,  and  21  jKjr  cent,  of  females.  The  chief  of  these 
physical  causes  are  old  age^  abuse  of  alcoholic  liquors,  bodily  illness,  and  the 
critical  perio<l  in  females. 

The  principal  predis|>osing  causes  are  age^  aex,  hereditary  descent,  and  dUease, 
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(a.)  Age, — Infancy  is  nearly  exempted  from  madness,  and  so  also  is  child- 
hood, except  in  congenital  cases.  Esquirol,  however,  gives  the  case  of  a 
child  between  five  and  ten  years  old,  whose  monomania  lay  in  attempting  to 
destroy  both  her  father  and  mother.  Disordered  intellect,  however,  as  a 
general  principle,  seldom  makes  itself  obvious  till  after  puberty,  when  the 
passions  are  fully  developed.  Dr.  Thumam's  table  shows  that  the  greatest 
liability  to  such  (iisorder  exists  at  the  ages  between  twenty  and  thirty ;  while 
the  statistics  of  Hanwell  make  the  period  from  thirty  to  forty  to  be  the  most 
liable  to  insanity. 

(b.)  Sex. — It  has  been  much  disputed  which  sex  is  the  more  liable.  Es- 
quirol, from  returns  obtained  from  the  different  establishments  for  the  insane 
of  London  and  Paris,  considered  the  numbers  to  be  nearly  equal ;  but  Dr. 
Thurnam's  tables  show  that  males  are  more  liable  than  females  to  attacks  of 
disordered  intellect,  in  the  proportion  of  53  per  cent,  of  males  to  46  per  cent. 
of  females.  An  approximation  as  to  the  influence  of  social  position  on  the 
patients  shows  a  larger  proportion  among  the  unmarried  than  among  the 
married  population. 

(c.)  Hereditary  Origin, — The  testimony  of  almost  universal  experience 
establishes  the  met  of  a  very  general  hereditary  transmission  of  insanity, 
var}ung  from  26  to  69  per  cent,  of  the  cases.  This  is  remarkably  instanced 
among  the  high  nobility  of  France  and  other  countries,  who  almost  in  every 
instance  intermarr}',  and  are  allied  by  blood  to  each  other,  inculcating  a  sad 
lesson  to  those  parents  who  consult,  in  the  marriage  of  their  children,  their 
present  interest  rather  than  the  health  of  their  descendants.  This  hereditary 
tendency  to  disordered  intellect  in  the  aristocracy  is  greatly  insisted  on  by 
Esquirol,  who  states  that  only  one-third  of  pauper  female  .lunatics  were 
ascertained  to  belong  to  families  in  which  disorders  of  the  intellect  had  pre- 
viously existed ;  while  more  than  one-half  of  the  female  lunatics  of  the 
higher  classes  were  thus  connected.  In  general,  children  bom  before  the 
dborder  of  the  intellect  of  their  parents  are  less  liable  than  those  bom  after 
the  attack ;  also  children  born  of  parents  diseased  in  one  line  are  less  liable 
to  it  than  parents  disease<l  in  both  lines  of  descent.  The  condition  of  the 
mother  during  gestation  has  often  a  striking  effect  on  the  mental  health  of 
her  future  offspring.  Esquirol  observed  that  during  the  French  Revolution 
many  pregnant  ladies,  whose  minds  were  kept  constantly  in  a  state  of  alarm 
and  anxiety  during  that  period,  brought  forth  children  who,  in  their  infancy, 
were  subject  to  convulsive  or  other  nervous  diseases,  and  in  their  youth  either 
to  mania  or  dementia. 

The  form  of  disordered  intellect  chiefly  transmitted  appears  to  be  dementia; 
the  mother's  intellectual  disorder  being  chiefly  transmitted  to  daughters,  and 
that  of  the  father's  to  sons. 

Legislative  enactments  regarding  the  intermarriage  of  persons  tainted  by 
disordered  intellect  are  greatly  to  be  desired ;  and  certainly  the  concealment 
of  such  disorder,  >\'ith  a  view  to  marriage,  ought  to  render  marriages  null  and 
void  which  are  concluded  under  such  circumstances. 

(d.)  Disease, — Certain  diseases,  also,  are  powerful  predisposing,  or  even 
exciting  causes  of  disordered  intellect,  such  as  epilepsy,  which  gives  rise  to  a 
large  number  of  the  most  incurable  cases.  Derangement  of  function  or  struc- 
ture of  the  uterus  is  another  |)owerful  predisi)osing  cause ;  and  many  persons 
become  deranged  afler  severe  fevers  or  attacks  of  "  sunstroke,"  in  climates  like 
that  of  India.     DysjK^psia  is  also  a  frequent  forerunner  of  intellectual  disorder. 

Symptoms  and 'Forms  of  Disorders  of  the  Intellect. — No  unobjectionable 
classification  of  these  forms  can  he  propounded ;  and,  as  Dr.  Daniel  H.  Tuke 
justly  states,  any  classification  must  be  regarded  merely  as  a  chart  by  which 
we  may  shaix?  our  course,  having  only  the  prominent  points  marked  or  par- 
tially delineated  upon  it. 

So  far,  also,  as  cause  can  be  ascertained,  the  same  cause  does  not  always 
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produce  the  same  result ;  for  in  different  individuals  it  will  occasionally  pro- 
duce very  opposite  forms  of  disorders  of  the  intellect.  Dr.  Lindsay  justly 
ol)serves,  as  a  result  of  his  prolonged  experience,  that  "  a  very  large  propor- 
tion— ^perhaps  a  majority — of  hospital  cases  of  insanity  cannot  he  referred 
mmplieiter  to  the  heading  of  any  nosologyJ*  Changes  of  type  in  the  disease 
are  also  not  uncommon ;  such  that  a  woman,  for  example,  previously  suffering 
from  melancholia  may  become  erotomaniacal  or  maniacal:  and  dementia  is  a 
frequent  sequel  of  all  the  other  forms  of  intellectual  disorder.  Such  changes 
of  type  are  of  constant  occurrence ;  and  it  is  by  no  means  unusual  to  find  the 
same  case  of  disordered  intellect,  at  different  stages  of  its  progress,  presenting 
the  characters  successively  of  mania,  monomania,  melancholia,  and  dementia. 
The  differences  between  forms  of  intellectual  disorder  cannot  therefore  be 
r^arded  as  essentially  very  great.  The  existing  manifestation  of  disorder 
may  be  very  partial,  but  the  disease  is  the  same. 

Besides  the  simple  classification  given  by  the  College  of  Physicians,  and 
already  stated,  it  is  of  interest  to  recognize  other  methods  of  classification, 
especially  the  classifications  of  insanity  by  those  men  who  have  had  most 
practical  experience  with  the  insane,  and  who  are  the  greatest  authorities  on 
the  subject.     Two  only  of  these  classifications  will  be  given,  namely : 

(1.)  The  following  classification  (a  modification  of  Heinroth's),  suggested 
bv  Dr.  D.  H.  Tuke  m  his  and  Dr.  Bucknill's  Manual  of  Psychologiccu  Medi- 
eme^  first  edition,  p.  89. 


CLASSIFICATION  OF   DISORDERS  OF 

Class  I. — The  Intellect, 

Order  1.  Development  incomplete. 

Order  2.  Invasion  of  Disease  after  devel- 
opment. 

Clabb  II. — The  Moral  Sentiments, 

Order  1.  Development  incomplete. 


THE  MIND,  involving- 


Forms  OR  Phases  of  Insanity. 

Idiocy. 
Imbecility. 

Dementia. 

Monomania  (Intellectual). 

INCLUDING 

Delusions.     Illusions. 
Hallucinations. 


{ 


Order  2.  Invasion  of  Disease  after  devel- 
opment. 


Forms  of  Insanity. 

Moral  Idiocy  (?). 
Moral  Imbecility. 

f  Moral  Insanity. 
Melancholia — 

1.  Religious. 

2.  Hypochondriacal. 

3.  Nostalgic. 


< 


Clasb  III. — The  Propensities, 
Order  1.  General. 


Order  2.  Partial. 


Exaltation,  regarding 

1.  Religion. 

2.  Pride. 

3.  Vanity. 

4.  Ambition. 

Mania  (usually  a  disorder  of 
all  the  faculties). 

(  Homicidal  Mania. 

Suicidal  Mania. 

Kleitomania. 

Erotomania. 

Pyromania. 
,  Dipsomania. 


{ 
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(2.)  The  following  classification  and  synopsis,  by  Dr.  Lauder  Lindsay,  of 
the  dominant  symptoms,  principal  phases,  or  general  conditions  of  Disorders 
of  the  Intellect,  may  be  useful  ror  the  student,  as  being  at  once  comprehensive 
and  general,  accurate  (so  &r  as  it  goes)  and  practical.  It  makes,  however, 
no  pretence  to  rigid  philosophical  or  scientific  exactitude,  or  to  exhaustive 
completeness — an  exactitude  and  completeness  which  its  author  believes  to  be 
unattainable.  But  it  may  claim  to  be  more  simple  and  less  technical,  and 
hence  more  likely  to  he  easily  ret/iemhered,  than  the  majority  of  the  many  and 
varied  classifications  or  Nosologies  of  Insanity  that  have  been  offered  during 
the  last  half  century : 

I.  Insanity  may  be^- 

a.  General  [Examples,  Mania,  Dementia] ;  or 

b.  Partial  [Example,  Monomania]. 

It  may — appareiitly,  though  perhaps  not  really — affect 

a,' All  the  faculties  or  powers  of  the  mind  [Examples,  Mania,  De- 
mentia] ; 

h.  Or  any  one  or  t\ix>  of  their  groups,  viz. : 

1.  Intellect  proper  [Example,  Delusional  Insanity]  ; 

2.  Moral  sentiments  [Example,  Moral  Insanity]  ; 

3.  Propensities  or  passions  [Examples,  Dipsomania,  Kleptomania, 

Erotomania]. 

II.  It  may  be — 

a.  Congenital  [Example,  Idiocy]  ;  or 

h.  Acquired  [subsequent  to  birth  and  generally  to  puberty]. 

III.  Its  characteristic  may  be — 

a.  Excitement  [Example,  Acute  Mania]  ; 
h.  Depression  [Example,  Melancholia]  ; 

c.  Neither  excitement  nor  depression — No  departure  frqm  normal  char- 

acter or  conduct  [Examples,  Some  cases  of  Delusional  and  Moral 
Insanity]. 

IV.  It  may  or  may  not  be  accompanied  by  Delusions^  which  may  be  either — 

a.  Partial  and  uniform  comparatively  [Example,  Monomania]  ;  or 

b.  Numerous  and  variable  [Examples,  Some  cases  of  Delusional  In- 

sanity]. 

V.  The  following  Propensities  or  tendencies  may  be  exhibited  singly  or  in 

combination : 

a,  Dedructiveness — 

1.  To  life — Suicide,  homicide ; 

2.  To  property — Clothing,  furniture,  glass,  &c.  [Example,  Pyro- 

mauia] ; 
6.  Alcoholic  intoxication  [Example,  Dipsomania]  ; 

c.  Theft  [Example,  Kleptomania]  ; 

d.  Sexual  aberration  [Example,  Erotomania]  ;* 

e.  Abstinence  from  food. 


♦  Satyriasis  and  nymphomania  ought  to  bo  distinguishod  from  erotomania — the  former 
being  an  inf^atiablo  dosire  in  man  to  have  frequent  connection  with  femaloB,  and  with 
the  physical  power  of  doing  bo  without  exhaustion,  with  constant  erection  and  de«ire 
for  venery.     It  corresponds  with  nymphomania  in  the  female. 

Erotomania  is  a  disorder  of  the  intellect  (love  melancholy),  associated  with,  if  not 
caused  by,  the  more  refined  passion  of  love. 
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VI.  Insanity  may  be — 

a.  Simple;  or 

b.  Complicated  [with  other  diseases]. 

The  chief  complications  are — 

1.  Epilepsy; 

2.  Paralyms,  which  may  be — 
a.  Partial ;  or 

6.  Geneial  [Example,  General  Paralysis  or  Paresis]  ; 

3.  Various — 

a.  Functional;  or 

b.  Organic  afieotions  of  the — 

1.  Lungs  [Example,  Phthisis]  ; 

2.  Stomach  and  intestines  [Example,  Dyspepsia] ; 

3.  Uterus,  &c, 

VII.  Each  of  the  main  forms  of  Insanity — 

a.  Mania, 

b.  Melancholia, 

c.  Dementia,* 

d.  Amentia — 

maybe  developed  in  different  degrees  of  intensity  [Example,  Dementia] ;  is  rep- 
resented by  mere  facility  of  character — by  sillmess,  imbecility,  or  weak-mind- 
edness of  every  grade,  onwards  to  utter  fatuity. 


MANIA. 

Latin  Eq.,  Mania;  French  £q.,  Manin;  German  £q.,  Mania — Syn.,  Tpbsueht; 

Italian  £q.,  Pazzia, 

Definition. — Disorder  of  the  intellect  (usually  of  all  the  faculties)  with  ejccite- 
wient. 

Pathology. — Mania,  having  its  origin  in  disordered  Emotions,  is  essentially 
a  diflorder  of  the  Impulses  or  Propensities  in  the  first  instance,  tending  to  more 
or  less  "  disorder  of  the  intellect  with  excitement,*'  One  or  more  of  the  Passions 
is  almost  always  exalted  in  mania,  of  which  there  are  two  forms — namely, 
acute  mania  and  chronic  numia;  and  furious  expressions  of  passion,  of  pro- 
longed duration,  arc  very  generally  present  in  the  acute  form  of  this  disease. 
It  has  in  almost  all  instances  its  stages  of  incubation.  At  first  there  may  be 
only  apparently  trifling  irregularities  in  the  Affections.  The  maniac  may  be 
at  the  outset  of  his  di.sease  either  sad  or  gay,  active  or  indolent,  indifferent  or 
eager,  but  he  soon  becomes  im]>atient  and  irritable  (Esquirol).  He  neglects 
his  family,  forsakes  his  business  and  household  affairs,  deserts  his  home,  and 
Tields  himself  to  acts  which  strikingly  contrast  with  hU  ordinary  mode  of  life. 
beliriuni  and  Reason  Iwgin  to  alternate  with  each  other.  Periods  of  com|X)- 
mire  and  agitation  succee<l  each  other,  and  so  do  acts  the  most  strange  and 
extravagant.  The  kindest  love  and  tenderness  of  domestic  life  serve  but  to 
irritate  and  provoke,  so  that  to  remain  in  the  Ixjsom  of  his  family  excites  the 
patient  by  slow  degrees  to  the  highest  pitch  of  fury. 

It  is  seldom  in  jnania,  as  in  monomania,  that  the  patient  is  insane  on  one 
•ubject  only.  His  min<l,  says  Esuuirol,  is  a  perfect  chaos ;  all  is  violence, 
effort,  pcrturlmtion,  and  (lisorder.     He  confouncls  time  and  space,  associates 


*  Dementia  ought  always  to  bo  diiitinguished  from  imbecilitjf^  which  is  a  minor  degree 
of  amentia.  Dementia  is  represented  by  deterioration  of  Intelioctual  functions,  extend- 
ioK  from  failing  Memory  and  slight  confusion  of  Thought,  onwards  to  utter  fatuity. 
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persons  and  things  the  most  unnatural,  creates  images  the  most  unreal,  and 
lives  isolated  in  feelings  and  reasoning  from  all  the  rest  of  the  world.  He 
hates  all  whom  he  was  wont  to  love,  and  wishes  to  overthrow  and  to  destroy 
everything.  The  female  maniac,  perhaps  in  health  the  model  of  candor  and 
virtue,  gentle  and  modest,  an  affectionate  daughter,  a  devoted  wife,  and  a 
good  mother,  becomes  in  this  disease  bold  and  furious,  exposes  her  person 
unmoved  to  the  gaze  of  every  eye,  is  blasphemous  and  obscene,  respects  no 
law  either  of  dccencv  or  humanity,  threatens  her  father,  strikes  her  husband, 
or  perhaps  murders  ner  children. 

In  another  class  of  cases  the  premonitory  symptoms  are  characterized  by 
gloom  and  desiK)udency,  upon  which  the  maniacal  excitement  supervenes. 
There  is  generally  a  marked  departure  from  the  patient's  former  state  of 
health.  Imomnia  is  one  of  the  most  important  and  earliest  symptoms.  '  The 
functions  of  the  body  are  more  or  less  deranged,  and  fever  may  prevail,  some- 
times severe. 

Special  or  partial  forms  of  mania  may  be  noticed  under  the  following 
heads : 

(a.)  Homicidal  Mania  in  some  cases  is  the  result  apparently  of  delusions, 
of  suspicion,  or  of  implacable  enmities  against  8upp(^ed  foes.  A  plausible 
reason  is  generally  assigned  for  the  attempt  in  such  cases ;  the  victim  is  rep- 
resented as  having  systematically  annoyed,  or  irritated,  or  conspired  against 
the  lunatic.  In  other  cases  the  attacks  are  the  o^pring  of  momentary,  un- 
controllable impulse,  without  cause  quoad  the  persons  assaulted.  The  pretext 
for  assault  is  then  frivolous  in  the  extreme — e,  g.,  "  he  could  not  help  it,"  or, 
he  did  it  for  "  fun."  Such  homicidal  impulse  and  attempts  of  the  most  per- 
sistent and  dangerous  kind  may  coexist  with  a  perfect  knowledge  of  right  and 
wrong,  and  their  bearings  on  human  actions — with  perfect  ability  also  to 
manage  business  affairs,  tliough  of  a  complex  j)eouniary  character — with  per- 
fect propriety  in  maintaining  most  of  the  relationships,  or  of  discharging  most 
of  the  social  or  public  duties  of  life — with  deportment  often  the  most  polished 
and  gentlemanly,  the  most  considerate  and  kind  (Dr.  Lindsay,  Rep,  xxxvii, 
p.  42).  Gall  gives  the  case  of  a  man  at  Vienna  who,  after  witnessing  a  public 
execution,  was  seized  with  an  uncontrollable  propensity  to  kill,  although  he 
had  a  clear  consciousness  of  his  situation,  expressed  the  greatest  aversion  to 
commit  such  a  crime,  shook  his  head,  wrung  his  hands,  and  cried  out  to  his 
friends  to  keep  away.  Pinel  mentions  the  case  of  a  person  who  exhibited  no 
other  unsouimncss  of  mind  than  this  propensity  to  murder ;  so  that  his  wife, 
notwithstanding  his  tenderness  for  her,  was  nearly  being  destroyed,  he  having 
only  time  to  warn  her  to  flee.  In  the  intervals  of  the  paroxysm  he  expressed 
the  greatest  remorse,  was  disgusted  with  life,  and  attempted  several  times  to 
put  an  end  to  his  own  existence.  Esquirol  mentions  a  woman  seized  with 
sudden  paroxysmal  impulses  to  destroy  her  children,  and  only  saved  them  by 
locking  the  bedroom  door  and  thro\ving  the  key  away.  Metzyer  relates  a 
similar  case  of  a  nurse  who  requested  to  be  discharged,  giving  as  a  reason 
that  every  time  she  undressed  the  child,  struck  by  the  whiteness  of  ita  skin, 
she  had  an  irresistible  desire  to  rip  open  its  belly.  The  deadly  purpose  is 
accomplished  in  many  different  manners  and  times.  Sometimes  the  murder 
is  long  premeditated  and  the  victim  marke<l  out,  the  patient  concealing  a 
knife  about  his  person  till  an  opportunity  for  effecting  his  object  presents 
itself,  though  that  jxriod  be  remote.  In  other  cases  the  destructive  propensity 
seems  the  result  of  a  sudden  impulse.  Esquirol  mentions  the  case  of  a  patient 
who  was  sitting  by  the  fire  with  other  patients,  when  he  suddenly  seized  a 
chamber-pot  and  broke  it  over  his  neighbor's  head — fortunately  he  was  imme- 
diately secured.  In  a  lucid  interval  he  stated  that  he  had  made  this  homici- 
dal attempt  in  consequence  of  his  brother  having  appeared  to  him  at  that 
moment,  crying  out,  "Kill  him!  kill  him!"    Others,  again,  are  so  aware  of 
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tbe  approach  of  the  attack  that  they  entreat  to  be  confined,  in  order  that  they 
may  not  commit  the  mischief  to  which  they  seem  irresistibly  impelled. 

(6.)  In  Suicidal  Mania  there  is  an  irresistible  propensity  on  the  part  of  the 
patients  to  destroy  themselves.  Some  of  these  unfortunate  persons,  not  having 
resolution  to  put  themselves  to  death,  have  killed  others,  m  order  to  suffer  a 
judicial  death.  One  woman  reasoned,  "  In  order  that  I  may  die  I  must  kill 
some  one,"  and  accordingly  she  attempted  to  kill  both  her  mother  and  her 
children.  Some  of  these  tragedies  are  most  terrific.  A  man  in  a  paroxysm 
of  disorder  of  the  intellect  is  related  to  have  killed  his  wife  and  three  children, 
and  would  have  killed  the  fourth  had  the  child  not  escaped.  After  these 
horrible  sacrifices  he  ripped  open  his  own  belly ;  but  the  wound  not  being 
mortal,  he  again  drew  out  the  instrument,  and  pierced  himself  through  and 
through.  This  man  had  enjoyed  a  good  education,  and  was  of  a  mild  dispo- 
sition. In  a  large  number  of  cases  the  suicidal  propensity  is  developed  in 
connection  with  religions  melatieJwlia^—a.  form  most  difficult  to  eradicate  or 
conquer ;  and,  from  its  inveteracy,  the  forerunner  often  of  incurable  forms  of 
disordered  intellect. 

The  propensity  to  commit  suicide  is  in  some  persons  so  great  that  many 
destroy  themselves  although  in  possession  of  fortune,  of  station,  of  objects  of 
affection,  and  apparently  in  every  other  respect  in  the  fullest  enjo>nnent  of 
happiness.  The  ingenuity  of  the  patient  in  providing  means  for  his  own  de- 
struction is  often  smgular.  Some  have  thrown  themselves  under  the  wheels 
of  a  wagon ;  and  recently  it  has  not  been  uncommon  for  them  to  cast  them- 
selves before  the  locomotive  of  a  railway  train  in  full  speed ;  others  have 
drowned  themselves  in  an  incredibly  small  quantity  of  water ;  others  have 
most  ingeniously  strangled  themselves;  and  others,  more  closely  watched, 
have  swallowed  all  sorts  of  heterogeneous  articles — pins,  needles,  bits  of  broken 
elaas,  nails,  buckles — in  short,  any  and  every  hard  sul^tance  they  could  force 
down  their  throats.  Pinel  gives  the  case  of  a  man  who  had  cut  off  one  of  his 
hands  with  a  hatchet  before  his  arrival  at  Bie^^tre,  and  afterwards,  in  spite  of 
his  bonds,  attempted  to  tear  the  fiesh  off  his  thigh  with  his  teeth. 

(c)  Pyromama. — ^The  derangements  of  the  emotions  and  of  reason  may 
take  other  forms  than  murder ;  and  arson  is  one  of  the  more  common.  Some 
seem  impelled  to  this  criminal  act  by  the  mere  sensual  gratification  of  the 
excitement,  confusion,  noise,  and  bustle  consequent  on  the  conflagration ;  de- 
light in  the  blaze,  the  ringing  of  the  bells,  and  in  the  thronging  of  the  {)eople. 
It  may  also  result  from  a  process  of  reasoning,  or  from  acting  upon  some  dclu- 
mon,  Bs  in  the  destruction  of  York  Cathedral  by  Martin,  effected  under  a  feel- 
ing of  Divine  impulsion,  and  of  his  being  commissioned  thus  to  purify  the 
houae  of  the  Lord. 

(</.)  Kleptomania  is  an  irresistible  desire  to  steal.  Oall  mentions  that  the 
first  king  of  Sweden  was  always  stealing  trifles;  and  a  countess  at  Frankfort 
had  the  same  proi)ensity.  Esquirol  givw  the  case  of  a  lady  of  an  exactly  op- 
posite character.  Her  insanity  consisted  in  a  ceaseless  dread  of  appropriating 
what  did  not  belong  to  her;  she  therefore  combed  her  hair  an  endless  number 
of  times  in  the  day,  examined  her  dress  minutely  every  time  she  put  it  on  or 
took  it  off,  felt  in  her  shoes,  turned  up  the  chairs,  looked  under  her  plate,  and 
thiu  consumed  many  hours  in  the  day  in  endless  cares  lest  something  of  value 
might  have  adherecf  to  her  dress. 

buch  are  some  of  the  forms  or  phases  of  a  malady  whose  varieties  are  end- 
letts.  It  may  be  objected  by  some  to  the  account  here  given  of  insanity,  that 
whereas  book  descriptions  of  the  discjise  genenilly  refer  to  what  are  regardeil 
a«  typical  cases,  which  are  selected,  exceptional,  and  extreme,  yet  in  the  great 
bulk  of  the  insane  the  phenomena  or  symptoms  of  the  mahulv  may  l>e  either 
•o  complicated  and  inti^rmixed,  or  so  obscure  and  ill-niarkeil,  that  it  is  not 
only  imiM)6sible  but  futile  to  attemi>t  a  scientific  enumeration  or  classification 
ofalL 
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(e.)  Monomania*  is  a  term  which  comprehends  various  forms  or  phases  of 
intellectual  disorder,  attended  with  deluswna.  There  is  generally  an  undue 
intensity  and  exaltation  of  the  conceptive  and  perceptive  Acuities.  The  dis- 
order of  intellect  is  more  or  less  partial,  in  such  a  way  that  some  one  passion 
or  idea  so  entirely  possesses  the  patient  as  often  to  lead  to  dangerous  conduct 
The  modes  by  which  the  monomaniac  ^ives  expression  to  his  particular  detur 
sion  arc  endless ;  and  the  mental  affliction  is  especially  indicated  by  dehmons. 
A  fixed  idea  overcomes  the  will ;  and  the  brain,  from  its  diseased  condition, 
fails  to  correct  by  the  normal  exercise  of  the  faculties  the  delusions  under 
which  the  patient  labors.  Reason  is  unable  to  dissipate  them ;  the  exercise  of 
observation  fails  to  discredit  them ;  and  delusions,  more  or  less  persistent,  are 
the  result. 

It  is  hardly  possible  to  understand  the  nature  of  this  phase  of  disordered 
intellect  without  being  well  aware  that  every  sense  is  liable  to  express,  by  the 
mode  in  which  it  penorms  its  function,  the  existence  of  cerebral  disease;  as 
when  light  things  feel  heavy,  small  things  seem  large,  hot  things  feel  cold;  or 
when  the  senses  are  liable,  from  the  irritation  of  the  brain  or  other  cause,  to 
become  morbidly  active,  the  patient  seeing  persons  or  hearing  discourses  when 
no  such  person  is  present,  and  no  such  discourse  is  being  related. 

Much  objection  has  been  taken  to  the  term  ** delusion;*'  yet  the  "symptoms 
of  delusion  are  still  accepted  in  our  courts  of  justice  as  the  most  authentic 
mark  of  insanity,  and  as  the  essence  of  cerebro-mental  disease."  The  term 
may  be  thus  dehncd,  from  the  gist  of  the  writings  of  Drs.  Bucknill  and  Tuke: 
A  delusion  is  a  belief  in  the  existence  of  things  which  have  no  existence  in  reality, 
or  an  erroneous  perception  of  the  nature  of  things,  or  of  their  relation  to  each 
other,  occasioned  by  cerebro-maital  disease;  or  again  (as  Dr.  Bucknill  defines 
it).  An  intellectual  error  caused  by  the  pathological  condition  of  the  mind,  and 
displaying  itself  in  false  sensation,  perception,  or  conception  (op,  dt.,  317).  A 
few  instances  of  such  morbid  sensations,  perceptions,  or  conceptions,  are  of  the 
following  nature: 

Dr.  Falconer  mentions  a  case  in  which  cold  bodies  felt  intensely  hot  to  the 
patient,  who  could  not  move  without  believing  he  was  burnt.  Esquirol  men- 
tions a  lady  who,  being  recommended  a  lavement,  was  desirous  of  adminis- 
tering it  herself  No  sooner,  however,  was  the  syringe  put  in  her  hands  than 
she  threw  it  away  with  an  expression  of  horror,  stating  that  it  felt  so  heavy 
that  she  believed  it  to  be  filled  with  mercury,  and  that  they  wanted  to  make 
a  barometer  of  her  body.  A  gentleman  whose  mind  was  in  every  other  re- 
si)ect  perfect  had  constantly  the  sensation  of  his  mouth  being  full  of  pieces  of 
broken  glass:  while  another,  curious  in  his  table  and  choice  in  his  wines,  be- 
lieved everything  tasted  of  oatmeal  porridge.  The  sight  is  oflen  the  medium 
of  morbid  perception.  Dr.  O'Connor  met  with  a  patient  recovering  from 
measles,  to  whom  every  object  appeared  diminished  to  the  smallest  possible 
size.  Baron  Larrey  mentions  a  person  who  saw  men  as  big  as  giants;  and 
another  patient,  on  recovering  from  typhus  fever,  who  felt  himself  to  be  ten 
feet  high,  his  bed  eight  feet  from  the  floor,  and  the  opening  of  the  chimney  as 
large  as  the  arch  of  a  bridge.  The  celebrated  Pascal  always  believed  he  saw 
a  precipice  on  his  lefl  hand,  and  had  a  chair  placed  on  that  side  to  prevent 
his  falling  into  it.  The  ear,  also,  is  likewise  often  affected.  It  hears  "the 
airy  tongues  that  syllable  men's  names."  A  gentleman  riding  by  a  barracks 
at  evening-call  never  got  the  sound  of  the  bugle  out  of  his  ears  for  nine 
months;  and  everybody  knows  that  Dr.  Johnson  always  entertained  a  deep 
impression  that,  while  ojwning  the  door  of  his  college  chambers,  he  heard  the 
voice  of  his  mother,  then  many  miles  distant,  calling  him  by  his  name,  "Sam! 
Sam!" 

*  It  is  directed  by  the  College  of  Physicians  that  ca^^es  of  so-called  monomania  are 
to  be  classed  under  chronic  manias  or  inelaticholia,  according  to  their  character. 
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It  is^remarkable,  also,  that  hallueinations  sometimes  occur  when  the  orean 
is  itself  destroyed  through  which  they  would  be  objectively  expressed,  thus 
showing  their  subjective  nature.  Esquirol,  for  example,  attended  an  insane 
merchant,  who,  though  laboring  under  gutta  aerenuy  not  only  heard  persons 
talking  to  him,  but  saw  visions  that  peifectly  enchanted  him.  He  had  also 
under  his  care  a  Jewess  who'  was  blind,  and  yet  saw  things  the  most  strange. 
She  died,  and  the  optic  nerve,  from  its  commissure  to  its  entrance  into  the 
sclerotic  of  the  eyeball,  was  found  atrophied,  so  that  the  transmission  of  any 
objective  impression  was  impossible.  The  optic  nerve  was,  therefore,  never 
called  into  action ;  the  hallucuicUion  was  a  fake  thought,  a  conception,  which 
the  patient  could  not  distinguish  from  a  true  perception.  He  mentions  also 
two  other  women  absolutely  deaf,  who  had  no  other  delusion  than  that  of 
hearing  every  night  invisible  persons  addressing  them.  Such  are  instances  of 
haliucinatiofiSy  and  the  images  thus  excited  are  described  to  be  as  vivid  as 
those  produced  by  objective  causes;  so  that  the  patient,  when  insane,  entirely 
believes  the  empty  and  &lse  forms  he  sees,  the  ideal  sounds  he  hears,  to  be 
real  and  substantial.  Nothing  can  persuade  him  of  the  non-reality  of  any 
one  of  them.  Like  Macbeth,  he  insists,  ''  If  I  stand  here,  I  saw  him."  It  is 
only  by  the  occurrence  of  a  temporary  halltudnation  that  we  can  explain  the 
apparition  of  the  ghost  of  Csesar  to  Brutus,  promising  to  meet  him  at  rhilippi ; 
or  of  the  &miliar  spirit  which  conversed  with  Tasso;  or  of  the  demon  of  Soc- 
rates, and  such  like. 

Illusions  differ  from  hallucinations  in  this,  that  the  optijc  nerve,  or  the  atidir 
iory  nerve  has  conveyed  an  impression  which  Thought  or  Idea  perverts.  They 
are  "fiUse  appreciations  of  real  sensation"  (Briekre  de  Boismont).  They 
are  the  misapprehension  or  false  interpretation  of  external  objects  which 
really  do  exist,  so  that  the  most  harmless  beings  may  become  objects  of  great 
terror  to  patients,  and  especially  to  children.  Hence  the  danger  of  disordered 
intellect  arising  from  fright. 

Dizziness  is  a  familiar  instance  of  a  simple  hallucination.  It  consists  in  a 
vivid  representation  of  movement  either  of  the  body  of  the  patient  himself  or 
of  surrounding  objects  which  are  actually  at  rest. 

In  cases  of  disordered  intellect,  if  a  part  of  the  body  be  diseased,  the  im- 
agination often  personifies  the  local  lesion  into  some  strange  reality.  There 
are  constantly  patients  in  hospitals  for  the  insane  who,  suffering  pains  in  the 
crown  of  the  head,  believe  they  are  caused  by  worms  jawing  the  brain ;  or, 
suffering  )>ains  in  the  stomach,  believe  that  organ  to  be  filled  with  serpents, 
frogft,  or  mice.  A  woman,  for  many  years  a  patient  at  Salp^tri^re,  who  suf- 
fered severely  from  abdominal  pains,  believca  she  had  a  whole  regiment  of 
soldiers  in  her  abdomen,  and  when  the  pains  were  severe,  that  they  fought 
with  each  other.  Another  woman,  called  by  the  patients  "  Mere  de  1  Eglise," 
believed  she  had  in  her  entrails  all  the  personages  of  the  New  Testament,  and 
occasionally  those  of  the  whole  Bible.  At  other  times  she  believed  the  Poi)e8 
held  their  councils  in  her  abdomen.  She  died,  and  the  abdominal  viscera 
were  found  adherent  to  each  other  and  to  the  peritoneum. 


MELANCHOLIA. 

Latin  Eq.,  Melancholia;  French   £q.,    Milaneholie;  German   £q,.  Melaneholie  ; 

Italian  £q.,  Malinconia. 

Definition. — A  **dijiord€r  of  the  intellect  with  depression,  often  with  suicidal 
tendency.** 

Pathology  and  Symptoms. — ^A  state  of  melancholy  is  often  the  first  indica- 
tion of  mental  disease.  It  may  prece<lo  mania,  and  it  is  associated  with  or 
■apervenes  upon  other  forms  of  disorder  of  the  intellect.    It  may  supervene 


186  SPECIAL    PATHOLOGT — MELANCHOLIA. 

suddenly,  as  when  it  is  the  immediate  consequence  of  grief;  or  it  may  come 
on  gradually,  as  the  mere  exaggeration  of  a  naturally  melancholy  frame  of 
mind.  Sudden  melancholia  is  rare.  Premonitory  symptoms  generally  indi- 
cate a  period  of  incubation  more  or  less  prolonged  and  sufficiently  obvious. 
A  state  of  depression  often  follows  upon  a  state  of  mental  elaUon,  or  on  pro- 
longed mental  exertion  and  occupation,  which  suddenly  ceases.  It  also  suc- 
ceeds the  mental  exaltation  produced  by  inebriating  drinks.  These  effects, 
however,  are  generally  slight  and  transient,  and  the  cases  of  this  kind  ought 
to  be  separated  from  those  cases  in  which  the  depression  becomes  persistent 
In  pernistent  melajicholia  the  "relish  for  existence'  becomes  less  ana  less,  the 
spirits  become  depressed,  and  the  man  feels  unequal  to  the  ordinary  duties 
which  call  him  into  public  life.  In  the  domestic  circle  he  becomes  silent,  and 
seeks  entire  solitude  (Tuke,  op,  eit,  p.  148). 

^<  He  makes  his  heart  a  prey  to  black  despair ; 
He  eats  not,  drinks  not,  sleeps  not,  has  no  use 
Of  anything  but  thought;  or,  if  he  talks, 
'Tis  to  himself.  "—Drydkn. 

And  even  although  he  is  "  cheerless,  moody,  and  tactitum,"  as  Dr.  Tuke  ob- 
serves, ''he  appears  to  be  unceasingly  revolving  in  his  mind  his  unfortunate 
•  condition,  which,  while  he  regards  it  as  worse  than  that  of  any  other  person, 
he  still  believes  to  be  good  enough  for  a  miserable  wretch  like  himself.  His 
propensities  are  to  indolence  and  general  indifference.  He  reads  nothing, 
writes  to  nobody,  shuns  all  exertion.  One  dominant  propensity  alone  is  too 
often  active,  namely,  self-destruction  (Conolly)  ;  while  obstinate  abstinence 
from  food  and  drink  is  a  common  feature.  There  is  greatly  increased  suscep- 
tibility of  the  emotions ;  and  the  subjects  of  melancholia,  in  its  early  stage, 
are  easily  moved  to  tears  by  trivial  circumstances.  All  consolation  is  disre- 
garded by  such  patients.  They  are  beyond  persuasion.  Nothing  can  subdue 
their  will,  convince  them  of  their  error,  quiet  their  alarms,  or  allay  their 
fears.  Nothing  can  remove  their  prejudices,  overcome  their  repugnances,  or 
conciliate  their  aversions.  Nothing  can  divert  them  from  the  engrossing 
thoughts  that  occupy  their  mental  energies,  and  take  possession  of  their  emo- 
tions. Occasional  remissions  of  the  affection  may  deceive  the  jmtient's  friends 
for  a  time ;  but  the  disease  progresses  till  the  patient  is  either  placed  under 
the  care  of  competent  guardians,  or  he  voluntarily  seeks  the  tranquillity  of  an 
asylum.  But  fortunately  for  the  chances  of  cure,  a  love  for  and  appreciation 
of  the  ridiculous  is  often  associated  with  the  tendency  to  melancholia,  Cow- 
per,  who  penned  "John  Gilpin,"  Ls  a  familiar  example.  Carlini,  a  French 
comic  actor  of  reputation,  consulted  a  physician  to  whom  he  was  unknown,  on 
account  of  attacks  of  profound  melancholia  to  which  he  was  subject.  Am(mgst 
other  remalies,  the  doctor  recommended  the  diversion  of  the  Italian  comedy. 
"  Your  distemj>er,"  said  he,  "  must  be  rooted  indeed  if  the  acting  of  the  lively 
Carlini  does  not  remove  it."  "Alas!"  said  the  miserable  patient,  "I  am  the 
very  Carlini  whom  vou  recommend  me  to  see ;  and  while  I  am  capable  of  fill- 
ing Paris  with  mirtli  and  laughter,  I  am  myself  the  dejected  victim  of  melan- 
choly and  chagrin"  (Prefect's  Annal^t  of  Insanity  ^  p.  404,  quoted  by  Dr.  Tuke, 
op.  cit.,  p.  150). 

The  ultimate  course  of  cases  of  melancholia  varies  with  the  constitution  of 
the  patient,  his  age,  the  degree  in  which  the  disonler  is  complicated,  and  the 
existence  of  hereditary  predisposition  to  mental  di^'ase.  It  tends  to  pass  into 
dementia ;  but  the  tendency  thereto  is  much  less  marked  than  in  mama.  The 
prognosis  is  more  favorable  in  simple  melancholia  than  when  complicated  with 
disorder  of  the  intellect. 

Among  the  earliest  mental  phenomena  are  forget  fulness,  abstraction,  simple 
depression  of  spirits,  alterations  of  the  affections  towards  children  or  other 
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Dcar  and  dear  relations,  restlessness,  religious  dreads,  delusions,  alterations  of 
the  instincts,  such  as  hunger. 

"  Among  the  earliest  phytfical  symptoms  of  melancholia  are  loss  of  sleep,  and 
disturbed  dreams.  The  digestive  organs  are  frequently  deranged,  the  tongue 
is  unnaturally  red  or  loaded,  there  is  fulness  at  the  epigastrium,  and  the  alviue 
e\'acuations  are  deficient  in'  bile.  The  tongue  is  sometimes  flabby,  pale,  in- 
dented at  the  edges ;  a  fixed  dull  pain,  or  an  ill-defined  sense  of  oppression  is 
often  experienced  in  the  head.  The  pulse  is  generally  slow  and  compressible. 
The  urine  Is  often  pale,  sometimes  hign-colored,  depositing  lithates.  The  skin 
varies ;  it  is  usually  harsh,  but  not  unfrequently  it  is  moist  and  clammy.  The 
uterine  functions  are  more  or  less  disordered,  and  in  a  large  majority  of  cases 
are  suspended.  In  men  the  reproductive  instinct  is  in  abeyance"  (Tuke,  op, 
«7.,  pp.  152,  153). 

The  attitude  is  characteristic.  The  head  is  bowed  on  the  chest ;  answers 
ape  given  to  questions  with  effort  and  in  monosyllables,  or  afler  a  considerable 
pause.     The  patient  is  apathetic,  taciturn,  or  absolutely  silent. 

Constipation,  long-continued  and  habitual,  associated  with  solicitude  and 
fisimily  cares  in  persons  formerly  healthy,  and  of  excitable  and  lively  disposi- 
tions, appear  in  some  cases  to  have  acted  as  an  exciting  cause  of  melancholia 
(Dr.  W.  H.  O.  Sankey,  Medical  Times  and  Gazette,  September  19,  1863). 

Melnncholin  comes  next  in  frequency  of  occurrence  to  mania.  It  is  oflen 
hereditary ;  and  all  itij  varieties  are  du?i)osed  to  be  remittent.  "  It  is  generally 
observed  that  the  remission  takes  place  in  the  latter  part  of  the  day,  the  pa- 
tient suffering  most  acutely  in  the  early  morning,  and  for  some  hours  subse- 
quent! v."  In  those  cases  which  have  a  suicidal  tendency  this  remittent  char- 
acter sliould  be  borne  in  mind  (Tuke,  op,  eit,  p.  171). 

The  principal  forms  which  melancholia  assumes  are — (1.)  Relig^ious;  (2.) 
Hynoehondriacal ;  (3.)  Nostalgic, 

JBtelig^oiis  Melancholy. — In  Xha  first  form  of  melancholy  the  impress  is  given 
to  its  character  by  the  religious  tendencies  of  the  patient,  the  exciting  cause 
being  not  rarely  traceable  to  the  fiery  denunciations  of  well-meaning  but  in- 
judicious clergymen  or  preachers,  whose  great  power  in  the  pulpit  is  mainly 
attributable  to  the  excitement  and  alarm  they  are  able  to  produce  upon  sus- 
ceptible listeners.  They  delight  to  suspend  such  jiersons  over  a  bottomless 
pit,  in  order  that  they  may  drag  them  up  again  when  they  fancy  they  have 
sufficiently  impressed  them  with  most  unchristian  terror.  Such  preachers 
were  wont  to  be  banisheil  from  the  country  even  in  Pagan  times  by  a  law  of 
Marcus  Aurelius. 

Hypochondriacal  Melancholy. — In  the  second  form  of  melancholy,  that  of 
hypochondriasis,  the  morbid  mental  state  is  expressed  by  the  exaggeration  or 
inerecufe  to  a  morbid  degree  of  intensity,  of  that  property  which  every  one  i>os- 
nemen  more  or  less,  by  virtue  of  his  physiological  and  iwychological  endow- 
ment<*,of  creating  around  him,  or  within  himself,  sensations  which  are  not  the 
result  of  external  impressions  or  corj>on»al  conditions ;  but  which,  having  their 
origin  in  the  mind  (subjective),  are  represented  and  appreciated  by  the  ma- 
terial organs  of  the  body.  It  consists  essential Iv  in  the  transference  of  a 
phenomenon  (subjective  or  mental  in  its  origin  aiHl  essence)  into  what  ap{)ears 
to  be  a  real  material  change,  appreciable  sometimes  by  others  (Reynolds). 
It  ia  often  expressed  by  the  sense  of  touch,  combined  with  a  morbid  imagin- 
ing, no  that  the  patient  believes  himself  to  be  strangelv  metamorphosed, 
ctuinge<i  into  mine  inanimate  thing,  or  he  la«tes  all  knowleclge  of  his  i)ersonal 
identity  ;  and  this  form  of  disea^^e  is  sometimes  combined  with  other  deltmons. 
The  o<Id  conceptions  of  the  natients  under  these  circumstances  are  singular 
enough.  Men  have  inuigineu  themselves  to  be  so  much  butter  or  putty,  and 
in  the  one  case  to  be  unable  to  l)ear  heat  for  fear  of  melting,  and  in  the  other 
have  forlxjnie  to  walk  lest  their  legs  should  be  crushed  by  the  weight  of  their 
body.    One  man  keeps  the  house,  imagining  he  is  too  large  to  pass  through  a 
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given  doorway ;  and  when  he  is  pushed  through  he  screams,  and  will  affirm 
that  his  flesh  is  being  torn  from  his  bones.  Another  imagines  he  is  a  pump ; 
that  his  arm,  which  is  in  perpetual  motion,  is  the  handle ;  and  bitterly  com- 
plains that  the  inhabitants  will  let  him  have  no  rest,  morning,  noon,  or  night 
A  third  goes  round  to  his  neighbors,  believing  that  he  is  a  seven-shilling  piece, 
and  hopes,  if  his  wife  should  brine  him  to  their  shops,  they  will  neither  take 
him  in  payment  nor  give  change  for  him.  A  fourth  supposes  himself  trans- 
formed mto  a  beer-barrel  rolled  alone  the  streets.  A  flfth,  that  he  is  a  mutton- 
chop,  and  insists  that  he  shall  be  taken  daily  to  the  butcher  to  be  trimmed. 
Bishop  Warburton  speaks  of  a  person  who  thought  himself  a  goose-pie,  a  cir- 
cumstance referred  to  by  Pope  in  his  sketch  of  hypochondriasis — 

**  A  pipkin  there,  like  Homer's  tripod,  walks ; 
Here  sighs  a  jar,  and  there  a  goose-pie  talks.'' 

Among  other  singular  forms  of  hypochondriacai  insanity  is  a  belief  in  an 
absolute  change  of  sex.  Dr.  Amola  saw  a  man  who  fancied  himself  in  the 
**  family  way ;"  and  Esquirol  speaks  of  a  male  patient  who  fancied  himself  a 
woman,  and  felt  insulted  if  the  slightest  liberty  was  taken  with  his  dress. 
Some  have  thought  themselves  converted,  like  Nebuchadnezzar,  into  wild 
beasts.  Some  patients  imagine  they  have  no  soul,  others  no  body,  others  that 
they  are  absolutelv  dead.  One  gentleman,  approaching  his  ninetieth  year,  so 
far  lost  his  mind  tliat  he  assembled  his  family  around  him,  and  announced  to 
them  that  he  was  dead ;  begged,  in  communicating  the  sad  intellieenoe  to  his 
absent  friends,  they  would  say  he  went  ofl^*  easily,  and  expressed  himself  a 
little  scandalized  that  the  windows  were  not  closed  on  the  occasion,  and  en- 
treated, as  a  last  favor,  for  one  pinch  more  out  of  his  favorite  snuff-box  before 
he  was  finally  screwed  down.  A  soldier,  who  received  a  severe  wound  at  the 
battle  of  Austerlitz,  believed  he  had  died,  and  that  the  body  he  had  now  got 
wjis  not  his  o^^n.  Another,  that  he  was  guillotined  during  the  French  Revo- 
lution, and  had  not  only  lost  his  own  head,  but,  somehow  or  other,  had  got  a 
new  one.  A  third,  that  his  head  had  been  put  on  his  shoulders  with  his  face 
towanls  his  back ;  and  lastly,  some  believe  they  have  not  only  lost  their  heads, 
but  can  see  them  rolling  on  the  ground. 

It  is  seldom,  however,  that  hypochandriasis  is  of  so  simple  and  harmless  a 
nature.  More  commonly  the  affections  are  subverted,  and  those  who  ought 
to  be  most  dear  to  the  patient  by  the  ties  of  relationship  become  most  hatenil. 
The  mind,  too,  is  more  commonly  swayed  by  some  destructive  passion  to 
effect  some  object  criminal  in  itself.  Dehisioiis  are  neither  necessary  nor 
essential  symptoms.  Hypochondriasis  is  often  one  of  the  worst  concomitants 
or  sequelae  of  dyspejwia  (Watson);  and  when  disorders  of  the  intellect 
assume  the  form  of  In/pochondriasisy  and  are  at  the  same  time  associated  with 
real  lesions  of  the  body,  the  complication  is  often  very  embarrassing  to  the 
physician,  from  the  distorted,  exaggerated,  absurd,  and  false  statements  of 
the  patient. 

Nostalgic  Melancholia  is  sometimes  expressed  by  the  term  nostaiffia,  and 
makes  itself  obvious  by  an  inordinate  desire  to  return  to  one's  native  country 
when  far  away  from  home,  and  to  which  is  added  the  apprehension,  on  the 
part  of  the  patient,  that  he  may  never  be  able  to  return.  The  prophecy  of 
the  inspired  writer  seems  ever  ringing  in  his  ears, — "  Weep  ye  not  for  the 
dead,  neither  bemoan  him;  but  weep  sore  for  him  who  goeth  away:  for  he 
shall  return  no  more,  nor  see  his  native  country"  (Jeremiah,  chap,  xxii,  ver. 
10).  Army  surgeons  often  witness  such  cases  of  home-sickness.  Ninety- 
seven  soldiers  in  the  French  army  fell  a  sacrifice  to  this  disease  between 
1820-26;  and  the  celebrated  Baron  Larrey  came  to  the  conclusion  that  the 
mental  fiiculties  in  nostalgic  patients  were  the  first  to  undergo  a  change. 
Decided  aberration  of  mind  was  present  in  all  the  cases  which  he  has  re- 
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corded,  expressed  by  exaltation  of  imagination,  especially  in  extravagant 
delusions  respecting  their  homes.  This  mental  excitement  was  accompanied 
by  increased  heat  of  the  head  and  acceleration  of  the  pulse.  There  was  red- 
ness of  the  conjunctivae,  and  unusual  movements  of  the  patient  were  frequently 
observed.  Uncertain  pains  occurred  in  various  parts  oi  the  body.  The  bowels 
were  constipated.  There  was  a  general  feeling  of  oppression  and  weariness ; 
an  inability  to  fix  the  attention ;  and  conversation  was  apt  to  be  unconnected. 
A  sense  of  weight  and  pain  pervaded  the  viscera.  There  was  also  sometimes 
partial  paralysis  of  the  stomach  and  diaphragm,  and  symptoms  of  gastritis  or 
gadr<henteritis  would  supervene.  Under  these  circumstances  prostration  of 
strength  ultimately  becomes  extreme,  mental  depression  keeps  pace  with  the 
decline  of  the  body,  the  patient  lies  weeping,  sighing,  or  groaning,  and  a  pro- 
pensity to  suicide  is  not  unfrequent  when  the  deoility  becomes  extreme.  Gen- 
eral paralysis  is  common ;  but  death  is  the  result  of  a  gradual  exhaustion  of 
the  vital  powers  (Tuke,  op.  cit.,  p.  156). 

The  Dutch,  the  Swiss  troops,  the  Highlanders,  and  the  Irish,  are  those 
soldiers  amongst  whom  this  form  of  insanity  has  been  mostly  noticed ;  and 
the  disorder  b  apt  to  be  prevalent  during  extreme  height  of  the  barometer. 


DEMENTIA. 

Latih  £q.,  Dementia;  French  "Eq.y  Dimence;  German  Eq.,  Verruektheii ;  Italian 

£q.,  Demema. 

Definition. — 'M  disorder  of  the  intellect  characterized  by  loss  or  feebleness  of 
the  menial  faculties  " 

Pathology. — The  condition  is  arrived  at  in  several  ways,  capable  of  being 
traced  in  the  mental  history  of  the  patient,  and  is  represented  by  deteriora- 
tion of  mental  function,  extending  from  failing  memory  and  slight  confusion 
of  thought  onwanls  to  utter  fatuity.  Dr.  Tuke  has  pictured  these  cases  in 
the  clearest  language,  from  which  the  following  outline  is  taken.  Some  have 
previously  aflTorded  examples  of  melancholia,  and  were  perfectly  conscious  of 
all  that  passed  around  them.  Some  have  been  maniacal;  others  have  suf- 
fered from  the  severe  delirium  of  fever  or  sunstroke;  but  after  a  partial 
recovery  from  these  immediate  affections,  by  slow  gradations  the  mental 
feculties  become  dulled,  confused,  and  finally  obliterated.  Others,  again, 
lo0e  their  faculties  by  reason  of  extreme  old  age — senile  dementia — *the  last 
infirmity  of  noble  minds"  (Tuke,  op.  ciL,  p.  113). 

All  such  cases  are  remarkable  by  their  conversation  and  acts,  which 
greatly  resemble  infancy ;  and  the  mental  alienation  is  indicated  by  the  dis- 
order of  ideas,  affections,  and  determinations.  Feebleness  is  the  essential 
characteristic  of  this  form  of  intellectual  disorder;  and  there  is  abolition, 
more  or  less  marked,  of  all  the  sensitive,  intellectual,  and  voluntary  faculties. 
Id  ]t0  various  stages  dementia  passes  ^m  its  slightest  and  most  incipient 
(orm  to  that  in  wnich  the  patient  has  no  longer  any  just  perception  of  the 
olgects  around  him,  can  no  longer  reason,  has  completely  lost  the  comparing 
fiiculty,  and  has  left  to  him  little  more  than  the  functions  of  vegetable  and 
animal  life.  There  is  no  judgment,  either  true  or  false.  On  me  slightest 
excitement,  some  dements  are  liable  to  maniacal  outbursts.  *'  If  dementia  is 
loDf^  continued,  its  outward  signs  become  well  pronounced  in  the  face  of  the 
patient  The  vacant  and  puzzled  look,  the  lack-lustre  eye,  the  weak  smile, 
the  meaningless  laugh,  betray  the  vacuity  of  mind"  (Tuke,  op.  ctf.,  p.  115). 

Its  varieties  are  acute  and  chronic  dementia.  Dements  may  become  pani- 
Iftic,  and  a  thickness  of  speech  may  be  the  first  symptom  of  its  approach. 
After  a  time  the  speech  is  more  manifestly  affected,  followed  by  a  loss  of 
power  in  the  limbs  of  one  side,  more  marked  in  the  lower  extremity,  so  that 


190  SPECIAL    PATHOLOQT — PARALYSIS   OF   THE   INSANE. 

the  step  is  feeble  and  straggling.  In  the  last  stage  they  are  completely  para- 
lytic, and  only  able  to  utter  a  few  unintelligible  sounds, — ^presenting  then  the 
phenomena  or — 


PARALYSIS  OF  THE  INSANE — SyU.,  GENERAL  PARALYSIS. 

Latin  Eq  ,  Paralysis  insanorum — Idem  valet,  Paralysis  ex  toto;  Fbkncb  Eq.,  Para' 
lysie  des  aliinis — Syn.,  Paralysie  ginirnU;  German  Eq.,  Algemeine  Ldhtnung  der 
Wahnsinnigen ;  Italian  Eq.,  Paralisi  generate  de'  pazzi. 

Definition. — A  form  of  general paralysds  in  which  the  cineritious  substance  of 
the  brain  u  the  seat  of  cloudy  swelling  of  its  minute  elements, — the  brain-cells, 
with  lesion  of  minute  bloodvessels  and  increase  of  connective  tissue,  tending  to 
peculiar  disorder  of  the  intellect,  general  failure  of  nerve  power,  muscular  de- 
bility, frequ^tii  blood  eaimvasation  {lujcmatonm),  convulsions  of  the  nature  of 
apoplexy  and  epilepsy  combined,  and  to  involvement  of  the  whole  brain  in  degene- 
ration and  atrophy,  so  thai  general  arid  complete  paralysis  of  body  and  mind 
results. 

Pathology  and  Morbid  Anatomy. — Muscular  debility  from  general  failure 
of  nervous  power,  rather  than  motor  paralysis,  characterizes  the  cases  of  this 
disease;  and  so  far  muscular  power  in  this  and  some  other  disorder  of  the  in- 
tellect may  be  regarded  as  the  '^ pulse  of  insanity."  In  this  affection  delu- 
sions of  grandeur,  extreme  wealth,  prowess,  or  personal  excellence  prevail, 
and  a  form  of  convulsions  between  apoplexy  ana  epilepsy  are  common,  but 
not  constant  phenomena. 

The  lesion  seen  in  the  brain  after  death  consists  mainly  in  a  parenchym- 
atous inflammation  of  the  cortical  substance  of  the  hemispheres,  beginning 
in  the  inner  layer  and  spreading  from  thence,  causing  slow  but  progressive 
destruction  of  the  brain-cells,  as  shown  by  Dr.  Franz  Meschede,  whose  paper, 
in  Virchow*s  Archives  for  1865,  has  been  translated  by  Dr.  G.  F.  Blandford  in 
the  Journal  of  Mental  Science  for  October,  1866.  In  acute  cases  running  a 
rapid  course  there  are  hypcriemia  and  parenchymatxDUS  swelling  of  the  inner 
layer — a  congestive  turgescence  and  succulence — causing  it  to  appear  darker 
and  wetter  on  section,  such  an  appearance  as  attends  the  "cloudy  swelling" 
of  parenchymatous  inflammation.  (See  vol.  i,  p.  79.)  The  alteration  of  the 
cells  is  found  in  different  degrees,  from  mere  parenchymatous  swelling  down 
to  their  reduction  to  molecular  detritus  {Biennial  Betrospect,  186*5-66,  p.  86). 
The  inner  layer  of  the  cortical  substance  has  a  bright  red  look,  sometimes 
extending  to  the  surface,  chiefly  expressed  in  the  anterior  lobes,  on  the  con- 
vexity along  the  longitudinal  fissure,  and  tolerably  constant  in  the  convolu- 
tion of  the  temporal  lobes,  much  less  on  the  basilar  surface,  and  least  of  all 
on  the  posterior  lobes.  The  capillary  network  is  greatly  developed,  filled  to 
excess  with  blood-corpuscles,  sometimes  with  points  of  extrava«ition  here 
and  there,  the  vessels  being  tortuous  and  elon«ite<l.  In  chronic  cases  this 
inner  layer  appears  dark,  dull,  and  yellowish,  with  hardening,  so  that  its  con- 
sistence is  firmer  than  in  the  normal  state  (sclerosis).  The  brain-cells  of  this 
layer  are  in  differeut  stages  of  degeneration,  at  first  turgid  and  swollen,  they 
become  cloudy  from  aggregation  of  fatty  molecules,  which  sometimes  obliterate 
the  form  of  the  cells  till  they  seem  mere  heaps  of  granules.  It  thus  really 
seems  to  be  a  diffuse  chronic  inflammati(m  of  the  iKTipheral  cortical  layer  of 
the  brain  {** pcri-enclphalitis  chronica  diffusa"  of  Calmeil). 

In  vertical  sections  of  the  cerebral  convolutions,  l-iockhart  Clarke  has  found 
a  series  of  streaks  or  lines  radiating  through  the  white  and  gray  substance 
towards  the  surface;  and  in  the  w^hite  substance  there  ap|)ears  to  be,  after 
hardening  in  chromic  'acid,  a  number  of  vertical  fissures  or  slits  containing 
bloodvessels,  surrounded  by  secondary  sheaths,  thicker,  darker,  and  more 


PATHOLOGT    OF    PARALYSIS   OF    THE   INSANE.  191 

conspicuous  than  in  healthy  brains  (Robin).  He  also  finds  pigmental  degen- 
eration {Lancet,  vol.  ii,  1866).  Dr.  Sankey  is  of  opinion  that  the  capillaries 
of  the  cortical  substance  are  more  or  less  diseased,  and  there  is  probably  an 
excess  of  connective  tissue. 

The  morbid  anatomy,  as  shown  by  several  independent  observers,  seems  to 
point  to  that  form  of  ^* cloudy  mvelling'^  of  the  minute  elements  of  tissue — the 
brain-cells  of  the  cortical  substance — to  which  Virchow  gives  the  name  of 
parenchymatous  inflammation,  the  tendency  of  which  is  directly  to  degenerate 
and  degrade  texture;  and  the  minute  cerebral  capillaries  are  also  implicated 
in  this  change. 

But,  as  Dr.  Wilks  points  out,  the  nomenclature  of  the  disease — "  General 
Paralysis  of  the  Insane^  — ^is  unfortunate.  An  acute  cerehro-meningitis  is  found 
in  the  ordinary  category  of  diseases  treated  by  the  general  physician ;  whereas 
a  ehronie  cereoro-meninaitisy  attended  by  a  slower  derangement  of  the  bodily 
and  intellectual  faculties,  is  styled  ^*  general  paralysis  of  the  insane,*^  and  is 
ignored  by  the  same  physician  and  handed  over  to  the  alienist.  It  is  kno\\7i 
as  dementia  paralyticay  or  paralysie  or  folie  ambitieuse:  and  the  whole  brain  no 
doubt  eventually  suflfers,  the  powers  both  of  body  and  mind  being  completely 
lost.  This  result  is  due,  in  the  first  instance,  to  a  peculiar  inflammatory  pro- 
ceeB  in  the  cineritious  matter ;  and  Dr.  Wilks  considers  it  has  been  most  satis- 
fiu^rily  determined,  that  in  this  disease  a  very  definite  morbid  process  takes 
place  in  the  cineritious  substance.  Salaman,  Wedl,  Robin,  Kokitansky, 
Clarke,  and  Sankey  have  also  drawn  attention  to  the  increased  production  of 
connective  tissue,  and  to  alterations  in  the  bloodvessels,  which  have  become 
thickened  and  varicose;  and  in  a  case  of  general  paralysis,  an  account  of 
which  was  published  by  Dr.  Wilks,  he  found  that  "the  cineritious  substance 
had  undergone  an  important  degenerative  change,  and  the  ^nglionic  cells 
were  much  altered  in  form  and  color,  and  apparently  contained  earthy  matter. 
The  superficial  gray  matter  was  also  full  of  large  amyloid  bodies,  and  the 
bloodvessels  (although  the  patient  was  comparatively  young)  had  undergone 
a  mo8t  remarkable  degeneration."  The  smaller  ones  were  more  rigid  than  any 
Dr.  Wilks  had  ever  seen,  standing  out  from  the  cut  surface  of  the  brain  like 
80  many  bristles  from  a  brush.  Were  they  in  the  condition  of  lardaceous  dis- 
ease? In  this  disease  Dr.  Wilks  considers  the  pia  mater  is  involved — indeed, 
the  membranes  are  often  incorporated — with  the  cineritious  substance;  and 
each  adhesioas  are  in  themselves  a  suflicient  proof  that  the  brain-structure 
has suflTercd.  He  here  diflcrs  somewhat  from  the  account  given  by  Meschede,  in 
this,  that  Dr.  Wilks  describes  the  change  as  beginning  with  the  pia  mater,  and 
on  the  layer  of  brain-substance ;  whereas  Meschede  describes  the  lesion  as  com- 
mencing with  the  innermost  layer — a  description  which  corresponds  with  the 
observations  of  Bail  larger  and  Regnard  as  to  the  changes  in  the  white  sub- 
stance, by  its  prolongation,  in  hard  yellowish  ridges,  into  the  gray  matter,  as 
prolification  oi  connective  tissue,  an  appearance  well  marked  in  eight  out  of 
twelve  post-mortem  examinations,  in  five  of  which  cases  the  disease  had  lasted 
only  nine  months.  "  Hence  the  term  peri-encephalitis  or  meningo^ncejyhalitis 
has  been  used  to  express  the  pathological  condition  which  exists  in  these  cases; 
and  the  disease  has  been  regarded  as  standing  in  the  same  relation  to  acute 
meningoencephalitis  or  cerebritis  as  other  chn)nic  disease  to  the  corresponding 
acute  affections.''  "  The  general  paralysis  of  the  insane  is,  then,  a  disease  which 
has  an  appreciable  morbid  anatomy ;  and  in  consequence,  when  cerebral  dis- 
eases are  clasKKl  on  a  pathological  basis,  it  comes  under  the  domain  of  the 
ordinary  physician ;  but  since  the  mind  suflers  in  a  more  chronic  manner  than 
in  must  of  the  other  afl[ections  which  are  seen  by  such  practitioners,  this  com- 
plaint is  in  practice  treated  chiefly  by  the  alienist."  There  are,  however, 
many  reasons  for  drawing  a  line  Tbetween  it  and  other  mental  affections. 
ThuSy  it  sometimes  arises  from  a  definite  cause,  such  as  an  injury,  in  a  i>erson 
not  predisposed  to  insanity;  it  runs  a  certain  course  of  not  many  years  dun> 
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tion,  and  it  may  attack  a  brain  previously  sound.  Dr.  Wilks  gives  cases  of 
the  disease  where  the  general  paralysis  rollowed — (1)  injury;  (2)  dementia ; 
(3)  where  it  was  not  attended  with  any  exalted  idea^;  (4)  where  it  existed 
without  mental  symntoms;  (5)  where  maniacal  symptoms  accompanied  the 
geuenil  paralysis.  On  the  other  hand,  purely- mental  diseases  are  generally 
dynamic  or  functional :  they  depend  upon  some  natural  and  inherent  failing, 
and  they  show  themselves  by  peculiarities  of  manner,  habits,  and  feelings. 
Then  he  goes  on  to  inquire  whether  the  peculiar  symptoms  are  sufficient  to 
chanioterize  the  disease — many  of  the  symptoms  belong  simply  to  an  atrophy 
of  the  brain,  being  present  even  when  this  atrophy  is  from  atcoholismus^  also 
chronic  lend  and  mercury  poisoning,  and  simple  old  age.  Hence,  it  must  be 
asked,  "  Whether  the  peculiar  form  of  delusion,  which  is  certainly  one  of  the 
most  striking  features  in  these  cases,  is  sufficient  to  characterize  the  complaint, 
and  whether  its  absence  is  enough  to  negative  the  diagnosis  of  general  paral- 
ysis" C Wilks,  in  Guy's  Hwfpital  Reports^  vol.  xii,  1866,  p.  207). 

The  evidence,  clinical  and  post  mortem,  tends  to  prove  that  getiercU  pa- 
ralysis of  the  insane  diffi^rs  essentially  from  all  other  forms  of  disorders  of  the 
intellect,  whether  the  s}^iptoms  during  life  or  the  appearances  after  death  are 
regarded — the  cases  have  many  well-marked  characters  peculiar  to  themselves. 
The  symptoms  connected  with  the  intellect  are  distinct,  as  are  those  also  of 
the  bodily  functions ;  the  mode  of  attack  is  peculiar,  while  in  persons  liable, 
the  cause  and  duration  of  the  maladv,  all  differ  from  other  disorders  of  the 
intellect.  The  lesions  seen  after  death  are  also  peculiar.  It  seems  to  me  to 
be  a  distinct  s|)ecies  of  paralysis,  rather  than  a  mere  variety  of  disorder  of  the 
intellect. 

Symptoms. — The  invasion  is  generally  gradual,  mental  feebleness  and  mus- 
cular weakness  being  then  so  slight  as  scarcely  to  attract  notice ;  in  a  few 
cases,  however,  the  attack  is  sudden,  and  preceded  bv  intense  energy  of  body 
and  mind,  violence  of  manner  and  increased  bodily  temperature,  rapidly 
followeil  by  commencing  imbediiiUy  advancing  to  dementia^  with  incipient 
p:iralysis  of  si)eech  and  limb.  The  impairment  of  speech  very  much  resembles 
that  which  indicates  incipient  alcoholic  intoxication  ;  and  the  mental  condi- 
tion, that  of  the  effects  of  Indian  hemp  {cannabis  M/ira"),  as  taken  in  the  form 
of  hashishy  "  a  placid,  self-complacent  vanity  is  developed,  which  makes  the 
subject  of  it  feel  himself  the  greatest  being,  physically  and  mentally,  in  the 
universe.'*  There  is  an  inordinate  exiMinsion  of  self-feeling,  comparable  by 
Meschoiie  to  the  pleasing  mental  sensations  induced  by  wine — ^believed  to  bie 
a  characteristic  result  of  iurgej*ce nee  of  the  cortical  substance  or  mind  organ. 

Whether  the  disease  ct>mmences  suddenly  or  gradually,  one  of  the  earliest 
phenomena  is  a  feeliugof  weariness  of  the  lower  extremities — weariedness  after 
little  exertion.  The  gait  also  soon  becomes  peculiar  and  characteristic,  as 
the  i^atient  walks  "  to  and  fro" — *'to  and  fro" — without  any  definite  object, 
but  an  expression  of  restlessness,  which  indicates  the  desire  to  continue  the 
movements.  As  the  discjise  advances,  more  attention  is  paid  to  the  walk,  so 
that  the  cvntre  of  gravity  is  maintained  with  great  care,  and  the  patient 
moves  with  caution  and  studied  attention,  looking  neither  to  the  right  hand 
nor  to  the  loft.  The  step  is  characteristic.  The  fo*»t  has  no  eiasticy  of  motion, 
but  c^ues  dttwn  flat  upon  the  ground.  The  steps  are  shuffling  and  short, 
while  the  leirs  are  thn.>wn  outwanlsand  apart,  and  the  patient  straddles  rather 
than  walks,  with  a  shambling  and  tottering  gait. 

PorfiVt  coHinlinatiou  of  the  muscles  of  the  lij>s  first  begins  to  fiiil.  indicated 
bv  sliirht  tremuloiL^ness :  and  a  feeling  of  stiffness  in  the  lips  maybe  com- 
plained of*  As  a  rons<['<|uonci'  there  is  hesitation  in  articulating  wonls,  and 
particularly  ot'  words  with  labial  letters.  Alterwards,  as  the  disease  pre- 
gre^'ii-s.  any  attempt  at  s|Hn.-<-h  induces  oiuvulsive  movements  of  the  ci^nier? 
I'f  the  lip<.  twitrhes  or  ijuiveriiigof  the  up|x»r  lip,  and  o^ntract ions  of  the  chin. 
The  hi.-ad  at  the  same  time  is  n«>ilded  shortly  and  sharply,  as  if  to  ^d  expnes* 
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Fion.  The  speech  soon  progresses  in  difficulty :  it  becomes  thick,  like  that  of 
a  drunken  man,  until  articulation  is  impossible.  The  face  becomes  devoid  of 
all  expression.  It  is  mask-like,  or  like  a  curtain — a  perfect  blank  of  thought 
and  feeling. 

If  the  patient  is  asked  to  put  out  the  tongue,  he  involuntarily  raises  his 
band  to  his  head,  as  if  to  aid  the  effort :  but  the  mouth  is  then  merely  opened, 
and  if  the  tongue  is  protruded,  it  is  done  in  a  jerking  way,  and  it  trembles 
greatly.  When  the  patient  is  made  to  stand  erect,  he  appears  to  balance  his 
weight  on  both  legs  as  equally  as  possible.  He  cannot  ^*  stand  at  ease,''  and 
the  position  of  the  arms  and  nands  is  constrained.  In  sitting,  the  attitude  is 
square,  squat,  and  graceless,  the  head  droops  slightly,  the  thighs  are  held 
parallel,  and  the  knees  bent  at  a  right  angle,  each  hand  resting  on  a  knee  or 
on  the  elbows  of  a  chair  (Sankey). 

It  sometimes  happens  that  muscular  feebleness  exists  for  some  time  before 
mental  imbecility  betrays  itself;  but  when  the  disorder  of  intellect  manifests 
itself,  it  is  characterized  by  delusions  of  a  peculiar  kind,  such  as  the  possession 
of  ffood  fortune,  great  wealth,  high  birth.  The  animal  spirits  are  exuberant 
— uiere  is  e^neral  contentment  and  good  humor,  except  when  thwarted  or 
contradicted,  when  an  outburst  of  ungovernable  passion  is  apt  to  be  induced. 
The  temper  is  extremely  irritable  and  uncertain,  while  the  views  held  for  the 
time  and  expressed,  vary  from  day  to  day.  The  delusions  also  are  apt  to  be 
characterized  by  suspicion,  with  continual  fear  of  assassination  or  injury. 
When  the  invasion  has  been  gradual,  the  intellect  becomes  slowly  weaker 
and  weaker ;  the  will  becomes  feeble  and  puqx)sclcss ;  the  memory  becomes 
treacherous  and  fails,  so  that  words  are  omitted  in  speaking  and  writing,  or 
sentences  are  repeated.  The  pupils  may  be  contracted  at  first,  with  subse- 
quent irregularity,  and  the  irides  variously  susceptible  to  light.  Ansesthesia 
may  exist,  with  im})airment  of  tactile  sensibility.  (See  example  in  Dr.  Wilks's 
excellent  paper  in  Guy^s  Hospital  Reports^  vol.  xvi.)  The  handwriting  is 
greatly  altered,  needlework  is  clumsily  done,  and  with  much  fumbling,  the 
Uiiead  is  got  and  held  with  difficulty,  and  often  dropped ;  and  all  acts  of  deli- 
cate manipulation  requiring  a  keen  sense  of  touch  become  impossible.  The 
patients  are  apt  to  fall  and  to  be  much  knocked  about  without  feeling  pain, 
and  sometimes  clumsily  pull  the  features  of  their  face  with  their  hands 
(Sankey). 

The  morbid  change  on  which  the  disease  depends  progresses  slowly  through 
the  brain,  and  as  it  does  not  affect  it  all  at  once,  the  symptoms  vary  in  dif- 
ferent cases.  Since  it  begins  in  the  ciueritious  substance,  the  mental  powers 
often  fail,  while  much  bodily  power  remains.  Thus  ever}'  lunatic  asylum  con- 
tains many  patients  suffering  from  this  disorder  who  can  walk  well,  who  can 
deal  a  vigorous  blow  with  their  fist,  and  who  enter  into  the  games  of  the  in- 
stitution, or  are  engaged  in  labor.  That  the  guiding  will  may  be  almost 
absent,  although  the  motive  powers  connected  with  the  central  ganglia  are 
perfect,  is  sometimes  remarkably  shown  by  ca*»e9  of  patients  who  have  consid- 
erable difficulty  in  starting  to  walk,  but  who,  when  once  the  machinery  is  set 
agoing,  will  continue  to  walk  until  exhausted,  having  scarcely  any  jwwer  to 
atop.  Such  a  case  is  the  very  opposite  of  one  in  which,  from  disease  of  the 
centres  or  spine,  all  power  is  lost,  though  the  mind  and  will  are  intact  (  Wilkh). 
The  mental  symptoms  alone  are  believed  by  Dr.  Blandford  to  be  sufficient  to 
denote  that  general  paralysis  exists ;  and  he  believes  the  defect  connected  with 
articulate  speech  to  be  in  the  ner\'e-centres,  which  supply  volitional  |)ower, 
because  the  patient,  by  a  strong  effort,  in  which  he  forces  all  his  nervous 
energy  in  the  direction,  can  correct  it.  Thu»,  he  considers,  would  account  for 
the  absence  of  unilateral  symptoms  which  are  often  absent  throughout  (Jour- 
nal of  Metiial  Science^  Oct.,  1866). 

At  first  the  imtient  has  the  api)earancc  of  being  well  nourished ;  the  appe- 
tite and  digestion  are  good. 
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The  body-temperature  at  the  beginning  does  not  vary  from  that  of  health, 
but  tends  rather  to  be  under  the  normal,  with  a  difference  of  about  7**  Fahr. 
between  morning  and  evening  temperatures.  It  is  not  till  after  the  disorder 
has  existed  for  some  time,  and  when  these  peculiar  convulsions  set  in — some- 
thing of  the  nature  of  epilepsy  and  apoplexy  combined — that  the  temperature 
is  materially  increased.  At  the  same  time  observations  as  to  temperature  in 
the  insane  must  be  taken  with  caution,  and  with  the  knowledge  that  the  pa- 
tient may  at  the  same  time  be  suficring  from  deposit  of  tubercle  in  the  lungs 
and  other  parte,  to  which  they  are  greatly  liable,  and  which  would  very  ma- 
terially elevate  the  temperature. 

This  general  paralysis  of  the  insane  steadily  advances  from  bad  to  worse, 
but  with  occasional  remissions  in  the  symptoms ;  and  hence  it  has  also  been 
named  ^* progressive  general  paresisJ* 

The  earliest  evidence  of  impaired  excito-motory  functions  consists  in  imper- 
fect deglutition,  the  mouth  being  filled  and  the  food  kept  there,  or  rolled  from 
side  to  side.  There  is  danger  also  of  ite  becoming  impacted  in  the  pharynx, 
and  so  choking  the  patient.  That  reflex  action  is  also  weakened,  is  shown  by 
the  fact  that  the  soles  of  the  feet  may  be  tickled  without  causing  reflex  mus- 
cular movemente.  The  sensitive  irritability  of  muscles  to  electricity  b  sensibly 
impaired  or  altogether  absent.  In  the  last  stage  of  the  disease  there  is  a  con- 
stant tendency  to  gather  up  the  bed-clothes  and  roll  them  over,  and  all  instinct 
of  decency  is  lost.  Death  generally  takes  place  suddenly,  as  from  meningeal 
apoplexy,  during  or  afler  one  of  the  convulsive  attacks ;  or  by  asphyxia,  when 
the  respiratory  muscles  are  invaded.  If  he  survives  such  an  apoplectic  at- 
tack— and,  indeed,  as  these  attacks  of  convulsions  between  epilepsy  and  apo- 
plexy are  frequent — layers  of  effused  blood  become  organized ;  and  hoBmaioma 
of  the  dura  mater  are  often  met  with  after  death  in  this  disease  (see  Hcema' 
ionuiy  pa^e  1039,  vol.  i),  and  hence  the  cystic  hwmaioma  seen  in  such  cases  is 
most  prooably  an  accidental  complication. 

The  average  duration  of  the  disease  is  about  thirteen  months  (Calmeil); 
few  survive  three  years  (Esquirol);  and  it  is  seldom  protracted  beyond  four 
or  five  (AVilks). 

Causes. — It  may  result  from  an  injury  to  a  previously  perfectly  healthy 
brain.  Men  in  the  prime  of  life  are  chiefly  attacked,  whose  activity  of  brain- 
life  and  brain-circulation  is  in  excess ;  who  take  a  strong  flesh  aiet,  much 
meat  and  drink ;  who  fully  taste  life*s  troubles  and  joys,  excitemente  and 
delighte;  whose  brain  is  much  irritated,  somatically  and  physically,  and 
whose  powers  of  resistance  are  weakened  by  hereditary  taint,  illness,  or  alco- 
holism (Meschede).  It  is  rarely  met  with  under  twenty -five,  most  frequently 
about  thirty-five  to  forty-one  and  a  half  years,  the  age  which  just  precedes  the 
fullest  brain  development — a  time  at  which  there  appears  to  be  always  great 
nutritive  excitement.  It  rarely  occurs  after  sixty,  and  never  after  seventy. 
Males  are  more  liable  than  females  in  the  proportion  of  fifty  to  fifteen  (Bland- 
ford).  When  it  does  not  result  from  injury,  the  direct  causes,  on  the  author- 
ity of  Sankey,  seem  to  be  prolonged  over  brain-work,  probably  combined  with 
sexual  excasses,  in  those  vnio  lead  "a  fast  life."  Dr.  8ankey  found  hereditary 
predisposition  only  in  14.5  per  cent,  of  the  cases ;  and  Dr.  Wilks  coniiiiderB 
that  the  evidence  of  its  being  hereditary  fails  in  this  disease  more  often  than 
in  any  other  class  of  disorders  of  the  intellect.  This  he  justly  considers  is  in 
favor  of  the  view  that  general  paralysis  may  affect  a  previously  good  and 
healthy  brain.  Its  immediate  cause  is  often  an  accident  or  injury ;  hence, 
probably,  its  greater  frequency  in  men  than  in  women,  and  also  its  extreme 
rarity  in  ladies  of  the  upper  class  of  life.  The  final  phenomena  of  the  disease 
appear  of  a  passive  kind,  essentially  resulting  from  wasting  or  atrophy  of  the 
brain ;  and  this  recognition,  as  Dr.  Wilks  justly  remarks,  is  the  basis  of  cor- 
rect diagnosis  and  judicious  treatment.  The  degeneration  and  brain  atrophy, 
on  the  other  hand,  are  remits  and  not  a  cause  of  the  morbid  process  in  the 
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nerve-cellfi  of  the  hemispheres  of  the  cerebrum,  more  especially  of  its  cortical 
layer. 

PrognosiB. — Death  is  the  usual  end ;  although  some  cases  of  recovery  are 
recorded,  as  if  by  crisis,  expressed  by  the  formation  of  boils  or  abscesses  (San- 
key).  An  authentic  case  is  also  fully  reported  by  Dr.  Domett  SUme,  in  the 
Lancet  of  February  2,  1867.  The  patient  got  well,  under  abstinence  from 
mental  work,  good  diet,  constant  exercise,  varied  amusement,  diversion  of  the 
mind,  and  a  restorative  drug  treatment  by  irony  cod-liver  oU,  phosphorus^  nux 
romica,  and  the  like.  As  a  rule,  however,  general  paralysis  is  intractable. 
It  is  continuously  progressive  to  a  fatal  end,  and  may  almost  be  regarded  as 
a  malignant  disease  ot  the  gray  matter  of  the  hemispheres  (Blandford). 

Diagnosis. — The  disease  has  symptoms  in  common  with — (1.)  Wasting 
palsy  or  wasting  muscular  atrophy ;  (2.)  Chronic  lead  and  mercurial  pa- 
ralysis ;  (3.)  Forms  of  palsy  from  cerebral  or  spinal  disease ;  (4.)  Chronic 
alcobolism---all  of  which  lead  to  the  final  production  of  an  atrophy  essen- 
tially the  same  as  that  which  occurs  in  the  later  stages  of  general  paraimis. 
But  the  special  form  of  disorder  of  the  intellect,  which  has  oeen  regarded  by 
some  as  essential  and  characteristic,  distinguishing  the  disease  from  all  these 
morbid  states,  are  delusions  regarding  grandeur  especially,  elation  of  spirits, 
a  joyous  and  happy  state  of  mmd,  extravagant  notions  ("Para/ywe,"  or  "/o/^ 
amiitieu9e'*),  constant  mental  exaltation;  and  these  delusions  are  quite  dif- 
ferent from  those  which  obtain  in  chronic  alcoholism,  and  which  are  just  the 
opposite,  especially  constant  mental  depressicm,  dread  of  bodily  harm  and 
tendency  to  suicide,  a  sense  of  shame,  degradation,  and  timidity.  Alcoholic 
tremor  in  the  up|)er  extremities  is  wanting  in  the  general  paralysis  of  the 
insane,  and  so  are  the  usual  hepatic  and  other  visceral  disturbances  that 
attend  on  chronic  alcoholism.  The  pupils 'are  nearly  always  dilated  from 
chronic  alcoholism;  in  the  insane  paralytic  they  are  irregular.  But  the 
broad  distinction  has  to  be  made  between  this  disease  and  other  forms  of 
disorder  of  the  intellect.  It  can  only  be  distinguished  from  them  and  from 
the  other  diseases  already  mentioned  by  the  surroundings  of  the  individual 
case.  It  cannot  be  identified  generally  by  the  symptoms  nor  by  any  group 
of  them,  independent  of  post-mortem  proof  of  change  in  the  gray  matter. 
Wilks  gives  authentic  cases  of  tumors  or  the  brain  causing  similar  s3rmptoms ; 
and  the  mental  exaltation  usually  met  with,  and  considered  by  some  as 
pathognomonic,  is  not  absolutely  constant,  neither  are  the  condition  of  the 
pupils,  so  that  the  points  of  distinctive  hiMory  are  sometimes  wanting  or 
inaecisive.  Under  the  term  "  getieral  paraiym  of  the  wsane"  a  very  charac- 
teristic form  of  disease,  when  seen  in  its  typical  form,  is  no  doubt  recog- 
nizable ;  but  if  modified  forms  and  early  stages  of  the  disease  be  included, 
the  term  is  equally  applicable  to  other  affections.  The  disease  is  as  tangible 
as  Bright's  disease  of  the  kidneys,  and  probably  much  resembles  it  (Wilks). 


IDIOCY   (congenital). 

Latin  Eq.,  AmniHa  (inffenUa);   Frknch  Eq.,  Idiotisme;  German  £q  ,  Idiotismus 

(nngeborener);  Italian  Eq.,  Jdiotutmo  (innalo). 

Definition. — An  abortive  condition  of  the  intellect  from  defective  developmefii 
of  tke  brain. 

Fathology. — Subjective  phenomena  are  not  capable  of  being  exhibited,  and 
ikerffore  cannot  be  inquired  into.  The  condition  is  congenital  (Ehquirol, 
Coke,  Prichard,  Bucknill,  Tuke). 

The  characters  of  the  idiot,  a-*  |)ortrayed  by  Dr.  Tuke,  vary  according  to 
the  degree  in  which  the  cerebro-spiual  system  is  involved.  In  the  lower  or 
most  abject  forms  of  idiocy  the  functions  of  organic  or  vegetative  life  are  ill- 
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performed ;  nutrition  is  most  imperfect ;  the  power  of  reproduction  is  small ; 
and  the  patient  would  perish  were  it  not  for  the  assistance  of  others.  The 
functions  of  animal  life  are  likewise  impaired,  and  he  may  be  scarcely  alive 
to  external  impressions,  nor  possess  the  power  of  executing  spontaneous  acts. 
In  the  most  abject  state  of  idiocy  he  is  blind,  deaf,  and  dumb,  while  the  ex- 
cretions are  passed  involuntarily  (op.  eit,  p.  95).  From  this  abject  state 
there  are  grades  of  intellectual  and  moral  capacity  among  idiots ;  and  gen- 
erally it  may  be  stated  that  the  greater  the  organic  deformities,  the  more 
marked  will  be  the  imperfections  of  sensibility  and  intelligence.  Although 
the  smallest  heads  appertain  to  the  most  degraded  class  of  idiots,  yet  a  small 
head  is  not  a  necessary  accompaniment  of  the  condition.  On  the  contrary, 
many  idiots  have  very  large  heads.  The  abject  condition  of  the  idiot  is 
obvious  in  his  vacant  stare,  and  the  thick  everted  lips,  the  slavering  mouth, 
the  irregular  teeth,  the  gums  often  swollen,  the  frequent  strabismus,  the  gen- 
eral want  of  symmetry,  the  absence  or  defect  of  the  senses  of  sight,  heanng, 
and  speech,  taste  and  smell.  Notwithstanding  the  stag^ring  gait,  he  is  con- 
stantly moving,  if  on  his  feet ;  and  if  seated,  ne  has  a  difficulty  in  balancing 
himself  (Tuke,  loc.  ciL). 

Moral  Idiocy,  or  congenital  defect  of  the  Moral  Sense,  while  the  intel- 
lectual powers  are  not  deficient,  but  sometimes  superior,  is  a  morbid  condition 
not  easily  demonstrated.  There  are  cases,  however,  which  now  and  then, 
throughout  the  periods  of  childhood,  boyhood,  and  youth,  exhibit  all  the 
evidence  one  can  have  of  an  inert  moral  nature,  associated  with  an  activity 
of  the  animal  propensities.  Over  such  a  mental  condition,  threats,  rewards, 
or  punishments  exercise  little  or  no  coptrol.  There  is  said  to  have  been  at 
one  time  in  the  Richmond  Lunatic  Asylum,  in  Dublin,  a  man  who  exhibited 
a  total  want  of  moral  feeling  and  principle,  but  who  possessed  considerable 
intelligence,  ingenuity,  and  plausibility.  Dr.  Crawford  wrote  of  him  that  he 
had  never  been  different ;  tnat  he  had  never  evinced  the  slightest  mental 
incoherence  on  any  one  point,  nor  any  kind  of  delusion.  He  appeared,  how- 
ever, so  totally  callous  with  regard  to  every  moral  principle  and  feeling ;  so 
thoroughly  unconscious  of  ever  having  done  anything  wrong ;  so  completely 
destitute  of  all  sense  of  shame  or  remorse,  when  reproved  for  vices  or  crimes; 
and  he  proved  himself  so  utterly  incorrigible  throughout  life,  that  Dr.  Craw- 
ford expresses  himself  as  almost  certain  that  any  jury  before  whom  he  might 
be  brought  would  satisfy  their  doubts  by  returning  him  insane.  The  "exact 
counterpart"  of  this  case  was  admitted  into  the  New  York  State  Asylum 
(Benedict's  Annual  Report,  1850).  Dr.  Tuke  gives  many  other  instances 
besides  these  {op.  cit,,  p.  181);  but  it  is  still  very  doubtful  it  Moral  Idiocy  can 
be  recognized  as  apart  from  impaired  intellect,  although  feeble  moral  powers 
and  volition,  or  dangerous  peculiarities  of  temper,  may  be  occasionally  asso- 
ciated with  good  intellectual  abilities. 

In  the  so-called  Moral  Insanity  as  developed  in  adult  life,  a  standard  of 
mental  health  is  to  be  sought  for  in  the  natural  and  habitual  character  of  the 
patient;  who  being  thus  compared  with  himself,  it  will  be  seen  that  a  change 
in  his  feelings  and  conduct  sets  in  gradually.  Moral  insanity  has  been  more 
or  less  clearly  defined  by  Drs.  Prichard,  Tuke,  and  Bucknill.  Dr.  Tuke 
observes  that  the  adult  about  to  become  insane  in  this  respect  is  "more 
absorbed  or  reserved,  and  on  any  provocation,  however  slight,  is  unreason- 
ably irritated.  He  becomes  suspicious,  liable  to  attribute  false  motives  to 
his  friends  or  to  others,  and  to  cast  ungenerous  reflections  ujwn  his  nearest 
relatives."  He  is  obser\'ed  to  be  morose.  The  alteration  of  the  man  from 
his  former  nature  is  complete,  and  some  act  of  an  outrageous  character  is  at 
last  committed.  In  other  cases,  an  individual  has  been  subjected  to  over- 
exertion of  mind,  his  powers  overtasked,  or  his  feelings  put  upon  the  stretch 
in  consecjuence  of  anxiety  or  unaccustomed  rcsiwa'^ibihty.  He  then  finds 
himself  susceptible  to  the  slightest  emotion.    Sleep  and  rest  are  lost ;  he  is 
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eonscioud  of  more  or  less  uneasiness  about  the  head — a  sense  of  tension  and 
dull  aching  pain ;  and  at  last  he  is  unequal  to  the  discharge  of  his  usual 
duties.  Certain  impulses  and  tendencies  oegin  to  distress  his  mind,  because 
he  kuows  they  are  alike  repugnant  to  his  reason  and  to  the  dictates  of  his 
moral  nature.  Often  the  impulse  is  to  do  violence  to  himself  or  others ;  or 
it  is  simply  to  break  glass  or  articles  of  furniture  {op,  city  pp.  185,  186). 

Moral  Insanity  thus  expresses  itself  simply  as  a  tendency  to  disordered 
emotional  excitement,  which  affects  the  course  of  thought  and  action,  with- 
out destroying  the  reasoning  process  in  any  other  way  than  by  supplying 
wrong  materials  to  it.  There  may  be  no  disorder  of  the  intellectual  powers, 
or  any  delusion  whatever  (Carpenter).  Reason  does  not  reign  supreme  :  it 
is  simply  retained  possession  of,  while  the  Feelings  and  Emotions  are  beyond 
control.  Circumstances  in  life  create  feelings  and  prejudices  which  prevent 
the  morally  insane  patient  from  passing  through  life  smoothly.  As  regards 
the  intellect,  the  patient  is  not  insane  ;  but  he  cannot  control  his  feelings  or 
emotions. 

Among  patients  morally  insane,  physical  health,  as  Dr.  Tuke  observes,  is 
almost  as  frequently  deranged  as  it  is  among  those  whose  intellect  is  mani- 
festly disordered ;  and  the  cases  not  unfrequently  terminate  in  some  unmis- 
takable physical  disease,  such  as  the  general  paralysis  previously  described. 
In  a  large  number  of  cases  the  patient  has  been  subject  to  epilepsy  in  child- 
boody  or  is  at  the  time  so  suffering  ;  and  there  can  be  no  doubt  that  convul- 
sions in  infancy  are,  in  relation  to  their  ultimate  effects  on  the  mind,  not  suf- 
ficiently recognized.  They  often  pass  away  and  are  forgotten;  but  some 
portion  of  the  cerebral  tissue  has  doubtless  received  an  injury  which,  in  any 
other  tissue  of  the  body,  would  be  easily  recovered  from,  but  which  perma- 
nently injures  the  delicate  tissue  of  the  brain  of  the  child,  so  that  his  moral 
or  intellectual  powers  are  impaired ;  and  the  result  may  become  painfully 
perceptible  as  the  child  grows  up  to  manhoorl  (op.  eit.y  p.  187). 

The  diagnosis  is  to  be  made  between  this  form  of  disorder  of  the  feelings 
and  emotions  and  mere  vicious  propensities ;  and  the  only  ground  of  diag- 
Doeifl,  pointed  out  by  Dr.  Bucknill,  lies  in  the  mode  of  causation.  "  Moral 
insanity  is  always  preceded  by  an  efficient  cause  of  mental  disease,  and  there 
has  always  been  a  notablie  change  in  the  emotions  and  the  propensities  fol- 
lowing "  Cl.  c,  pp.  328,  329). 


Section  IX. — General  Diagnosis  of  the  Disorders  of  Intellect. 

There  are  two  especially  weighty^  reasons  why  it  is  important  to  obtain  a 
correct  diagnosis — namely, /r^^  with  reference  to  the  necessity  of  an  early 
application  of  remedies ;  and  second^  with  reference  to  the  question  as  to 
wnether  or  not  the  person  presumed  to  be  insane  is  or  is  not  legally  responsi- 
ble fi>r  his  acts. 

Dr.  Winslow  has  shown  with  what  inexcusable  neglect  affections  of  the 
brain  are  generally  treated  by  the  public,  and  the  lamentable  amount  of 
iirnoraDce  that  unhappily  exists  in  the  non-professional  mind  respecting  these 
oisorders, — a  neglect  and  ignorance  which,  by  sins  of  omission,  often  suffer 
the  sacrifice  of  valuable  human  life  to  occur.  The  overwrought  brain  meets 
with  but  little  attention  and  consideration  when  in  a  state  of  incipient  dis- 
order. While  meclical  advice  and  remedies  are  eagerly  sought  for  trivial 
oif^anic  or  functional  disorder  in  other  parts  of  the  bcKiy,  serious  well-marked 
symptoms  of  brain  disorder  are  often  entirely  overlooked  and  neglected. 
feuch  symptoms  are  not  unfrequently  permitted  to  exist  for  months  without 
causing  the  faintest  shadow  of  unetusiucyss  or  apprehension  in  the  mind  of  the 
patient  or  his  friends.  These  premonitory  indications  of  cerebral  mischief, 
or  prodromata,  as  they  are  technically  calfed,  consist  of  morbid  alteratiom  of 
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temper,  depression  of  spirits,  amounting  sometimes  to  melanckoKa;  headache^ 
severe  giddiness,  inaptitude  for  business,  loss  of  memory,  confusion  of  mind,  de- 
fect ire  potver  ofmoiial  concentration,  the  feeling  of  brain  lassitude  and  fatigue, 
excessive  ennui,  a  longing  for  death,  a  want  of  interest  in  pursuits  that  formerly 
were  a  source  of  gratification  and  pleasure,  restlessness  by  day  and  sleeplessneu 
by  night.  Any  one  or  more  of  these  symptoms  obviously  indicate  an  un- 
healthy state  of  the  functions  of  the  brain  and  nervous  system ;  but  their 
insidious  mode  of  approach,  and  the  unwillingness  of  friends  to  believe  that 
anything  is  wrong  with  their  relative,  rarely  if  ever  permit  the  symptoms  to 
attract  attention  till  some  phase  of  insanity  becomes  unmistakably  developed. 
If  a  person  previously  in  a  state  of  bodily  and  mental  health  is  conscious 
that  abnormal  changes  are  taking  place  in  his  mind — ^that  trifles  worry  and 
irritate  him,  that  he  feels  his  brain  unfit  for  work,  that  his  spirits  flag,  that 
he  tends  to  magnify  all  the  evils  of  life ;  if,  moreover,  he  is  observed  to  be 
fanciful,  if  he  imagines  things  to  exist  which  have  no  exbtence  apart  from 
himself,  if  he  believes  that  kind  ^ends  ill-use  and  slight  him ;  u,  besides, 
symptoms  like  these,  or  analogous  to  these,  are  associated  with  headache, 
derangement  of  the  digestive  organs,  want  of  continuous  sleep,  the  friends  of 
such  a  sufferer  may  rest  assured,  and  the  patient  may  perhaps  be  convinced 
that  the  state  of  his  brain  is  abnormal,  and  he  may  be  induced  to  commit 
his  case  to  the  careful  consideration  of  a  physician.  Symptoms  of  severe 
bodily  fatigue,  associated  with  extreme  depression  of  spirits,  mental  exhaus- 
tion, reverie,  paroxvsms  of  melancholy,  partial  somnambulism,  or  hallucina- 
tions manifesting  themselves  at  an  early  period  of  life,  must  be  regarded  as 
important  psychical  phenomena — deviations  from  the  state  of  health,  re<juir- 
ing  the  mast  carefiil  and  cautious  moral  and  intellectual  training,  combined 
with  medical  and  hygienic  treatment ;  more  especially  to  be  persevered  in  if 
despondency  become  more  marked,  or  if  gloomy  thoughts  and  apprehensions 
of  an  early  death  lay  hold  of  the  mind.  Of  the  numerous  and  seemingly 
increasing  cases  of  suicide  which  occupy  a  place  in  our  daily  newspapers,  in 
most  of  them  well-marked  symptoms  of  physical  ill-health,  disoraer  of  the 
brain  and  nervous  system,  may  oe  traced  to  exist  before  the  act  of  self-de- 
struction. In  upwards  of  a  hundred  recent  cases  Dr.  AVinslow  has  shown 
this  connection  to  have  existed.  These  cases  are  full  of  interest,  and  demand 
the  most  attentive  study  by  the  student  who  would  make  himself  acquainted 
with  the  earliest  svmptom.s  and  most  distressing  results  of  insanity.  They  are 
recorded  in  The  Psychological  Journal  for  July,  1857,  already  referred  to. 

To  obtain  a  correct  and  early  diagnosis,  with  a  view  to  attain  either  or  both 
of  these  objects,  one  "  only  safe  rule "  is  to  be  observed ;  for  in  the  existing 
state  of  legal  and  medical  science  there  is  no  uniform  test  of  insanity,  either 
of  a  legal  or  of  a  medical  kind,  which  can  be  safely  or  certainly  applied. 
This  rule  consists  in  a  close  and  thorough  appreciation  of  the  physical  and 
mental  aspects  of  the  existing  condition  of  the  presumed  lunatic,  at  the  period 
of  his  supposed  insanity,  compared  with  his  pnor  physic^al  and  mental  mani- 
festations, which  were  regarded  as  his  natural  and  healthy  state,  and  which 
had  not  been  observed  to  be  different  from  those  of  other  men — "a  comparison 
of  the  individual  with  his  former  seHf^ 

This  point  was  originally  insisted  on  by  Dr.  Coml>e ;  and  the  necessity  of 
making  the  mind  of  the  individual  patient,  and  not  tliat  of  the  physician,  the 
standard  of  comparison  by  which  to  determine  the  sanity  or  insanity  of  the 
patient  cannot  be  too  strongly  urged.  The  man  must  be  the  measure  of  him- 
self; and  this  principle  is  n>und  to  be  of  universal  application  in  all  physio- 
logical and  pathological  investigations.  For  example,  before  the  physician 
can  judge  oi  the  condition  of  the  urine  passed  by  a  man  in  disease,  he  must 
know  the  conditions  of  that  man's  urinary  excretions  when  they  are  in  a  nor- 
mal state.  Scarcely  two  men  are  alike  in  this  or  in  any  other  respect  regard- 
ing their  excreta, — age,  weight,  height,  and  many  other  circumstances  nmte- 
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rially  modifying  the  result.  So,  also,  before  the  physician  can  judge  as  to 
the  impairment  or  disorder  of  intellect  in  a  given  individual,  he  ought  to  ac- 
quire or  possess  some  knowledge  as  to  his  intellectual  powers  previously. 

In  judging,  therefore,  of  all  cases  of  presumed  insanitv,  the  intellect  must 
be  considered  in  relation  to  itself, — the  manifestations  of  mind  nmv  must  be 
compared  with  those  which  have  been  heretofore  expressed  by  the  same  indi- 
vidual ;  and  if  mental  phenomena  are  ascertained  to  exist  of  a  morbid  kind, 
compared  with  those  which  have  been  expressed  before,  and  especially  if  there 
be  any  characteristic  symptom  of  cerebral  lesion,  the  individual  may  be  fairly 
deemed  insane,  and,  if  so,  he  is  legally  irresponsible  for  his  acts.  Between 
the  criminal  and  the  insane  mind  there  are  important  relations,  and  it  can 
be  shown — as  there  is  reason  to  believe  valuable  evidence  and  strong  testimony 
exists  to  prove — that  a  large  amount  of  crime  is  connected  with  minds  diseased 
by  hereditary  predisposition  and  descent.  A  large  field  of  usefulness  is  here 
opened  to  the  politician,  the  lawgiver,  and  the  physician,  from  which  future 
generations  can  alone  hope  to  reap  the  benefits — wnen  crime  and  lunacy  may 
perhaps  diminish  together. 

The  following  rules,  compiled  from  Drs.  Bucknill  and  Tuke's  admirable 
work  on  Paychoiogiccd  MedicinCj  ought  to  be  adhered  to  in  diagnosis : 

(1.)  Learn  as  thoroughly  as  possible  the  antecedents  and  history  of  the  patient. 
One  of  the  great  difficulties  to  overcome  in  the  diagnosis  of  insanity,  espe- 
cially in  the  endeavor  to  ascertain  the  antecedents  of  an  attack,  is  the  great 
risk  the  physician  runs  in  being  misled  by  the  interested  statements  of  friends 
and  relatives.  They  too  frequently  act  on  the  principle  that  "  what  they  wish 
to  be,  that  they  believe."  They  may  wish  their  relative  to  be  considered  sane, 
or  the  contrary ;  and  thev  may  believe  him  to  be  so  when  he  is  not,  or  the 
reverse ;  and  they  will  at  first  invariably  disguise  or  deny  circumstances  which 
might  be  thought  discreditable  to  the  presumed  patient  or  themselves.  The 
physician  will  therefore  often  find  himself  surrounded  by  relatives  of  the  pa- 
tient from  whom  he  can  derive  little  information  which  is  unbiassed  and  trust- 
worthy. He  will  find  the  household  divided  against  itself;  and  seeing  that  such 
is  the  case,  his  best  policy  is  to  become  a  good  and  patient  listener ;  and  if 
he  has  a  good  memory,  and  is  quick  in  perception,  he  will  arrive  at  conclusions 
the  more  readily  that  he  avoids  all  cross-examination.  With  prudence  and 
caution  he  ought  then  to  seek  out  people  who  have  known  the  patient,  but 
who  are  neither  friends  nor  neighbors,  whose  evidence  will  often  be  more 
truthful  and  useful  to  him.  One  great  aim  of  such  inquiry  ought  to  l>e  to 
ascertain  the  existence  or  not  of  hereditary  predisposition,  and  of  previous 
attacks  of  insanity. 

(2.)  Estimate  the  value  of  the  hereditary  tende^icyy  upon  the  following  princi- 
pies: 

(a.)  The  insanity  of  one  parent  indicates  a  less  degree  of  predisposition 
than  that  of  a  parent  and  an  uncle ;  and  still  less  than  that  of  a  parent  and 
a  grandparent,  or  of  two  parents. 

(6.)  The  insanity  of  a  parent  and  a  grandparent,  with  an  uncle  or  aunt  in 
the  same  line,  may  be  held  to  indicate  even  stronger  predisposition  than  the 
insanitv  of  both  parents. 

(c.)  I'he  insanity  of  a  parent  occurring  after  the  birth  of  a  child,  without 
predisposition,  is  of  no  value  in  the  formation  of  a  hereditary  tendency. 

id.)  If  several  brothers  or  sisters,  older  and  younger  than  the  patient,  have 
become  insane,  the  fact  tells  strongly  in  favor  of  predisposition,  although 
neither  parent  nor  grandparent  may  have  been  so. 

(«.)  The  insanity  of  cousins  cannot  yet  be  determined  as  worth  anything 
ID  favor  of  predisposition,  except  in  corroboration  of  other  and  weightier  facts 
(Bucknill,  op.  ciL,  p.  272). 

(3.)  Ascertain  if  there  has  been  any  change  of  habits  or  disposition.  The 
physician  will  thus  learn  what  kind  of  a  man  the  patient  has  been  when  in 
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health.    The  over-susceptible  rather  than  the  eccentric  man  is  the  more  likely 
to  become  insane. 

(4.)  Exercise  the  greatest  tad  and  discretion  in  the  personal  examinaUon  of 
probably  insane  patients.  Obtain  an  introduction  to  the  patient  in  as  natural 
a  way  as  possible ;  and,  above  all,  avoid  commencing  any  conversation  which 
will  tend  to  divulge  the  object  of  the  visit.  In  the  incipient  stage  of  the  dis- 
ease, the  patient  is  generally  suspicious  and  hostile,  contrivance  and  great  tact 
being  required  to  open  up  a  conversation.  It  may  even  be  necessary  for  the 
physician  to  be  a  party  to  some  deception ;  but  he  must  bear  in  mind  that 
the  discovery  of  even  the  slightest  deception  by  the  patient  may  have  a  most 
prejudicial  influence  on  future  management.  As  a  general  rule,  it  is  best  to 
engage  the  attention  and  obtain  at  least  the  good-will  of  the  patient  by  sym- 
pathizing inquiries  respecting  bodily  ailments,  or  concerning  such  things  as 
ne  knows  the  patient  takes  a  lively  interest  in ;  and  the  first  aim  of  the  phy- 
sician must  be  directed  to  placing  himself  on  good  terms  with  his  patient. 
'*  For  this  no  general  directions  can  be  given.  He  must  employ  that  tact, 
derived  from  good  sense  and  knowledge  of  mankind,  without  which  he  will 
find  himself  lame  and  impotent  in  the  field  of  medical  practice  amount  the 
insane.  The  most  difificult  cases  to  be  inquired  into  (de  lunatico  inquirendo) 
are  those  in  which  differences  of  opinion  and  of  interest  exist  among  the  mem- 
bers of  the  patient's  family ;  and  when  the  patient  has  quietly  been  told  by 
some  one  of  the  family  that  it  is  wished  to  prove  him  insane,  and  to  place  him 
under  confinement,  and  that  a  doctor  is  coming  to  examine  him  for  that  pur- 
pose. The  physician,  under  such  circumstances,  must  then  do  the  best  he  can ; 
and  if  this  is  but  indifferently  well  done,  he  may  content  himself  with  the 
reflection  that  the  fault  is  not  his"  (Bucknill,  op.  eit.,  p.  279). 

(5.)  Observe  any  peculiarities  of  residence  or  of  dress.  Many  circumstances 
testify  to  a  want  of  order  and  direction  in  household  affairs  where  the  head 
of  the  family  is  insane ;  in  the  room  occupied  by  the  patient  things  are 
liable  to  be  out  of  place,  especially  as  regards  the  decoration  of  the  walls 
and  the  arrangement  of  the  nirniture.  A  love  of  order  is  rarely  seen  among 
the  insane. 

(6.)  Study  the  appearance,  demeanor,  and  general  conduct  of  the  patient. 

(7.)  Notice  any  jyecxdiarities  of  bodily  condition.  This  is  necessary,  especially 
as  regards  plumpness  or  emaciation,  the  state  of  the  skin,  the  puke,  the  tongue, 
and  the  temperature,  and  condition  of  the  eye,  as  indicating  impaired  bodilv 
health.  The  bodily  temperature  in  the  insane  is  often  higher  than  normal, 
especially  so  in  mania,  associated  with  deposit  of  tubercle,  and  the  tempera- 
ture graaually  diminishes  in  the  following  order, — namely,  general  paralysis, 
acute  mania,  melancholia,  mania,  mild  and  complete  dementia. 

In  dementia,  the  tem|)erature  is  often  indeed  below  the  standard  of  health. 
The  difference  between  morning  and  evening  temperature  is  oflen  much  less 
than  in  health,  mainly  o>viug  to  rise  in  the  evening  temperature,  and  not  to 
lowering  of  the  morning  temperature,  as  compared  with  the  healthy  standard. 
This  rise  in  the  evening  temperature,  as  compared  with  that  of  the  morning, 
is  in  the  exact  ratio  of  the  aeath-mte  among  the  various  forms  of  insanity, 
finding  its  acni(3  in  general  paralysis,  in  which  disease  the  average  evening  tem- 
perature is  higher  in  every  case  than  the  morning  tem])erature.  The  evening 
temperature  in  every  form  of  disorder  of  the  intellect  is  higher  than  the 
evening  temperature  of  health.  Excitement  in  a  patient  is  almost  always  at- 
tended with  a  rise  of  temjxirature,  as  compared  with  a  state  of  depression  or 
of  repose.  The  differences  average  2.2°'Fahr.  in  periodic  mania,  with  long 
intervals,  and  1.1°  Fahr.  with  short  intervals. 

In  general  paralysis  there  may  be  a  diflTerence  of  5.8°  Fahr.  in  the  same 
person  at  various  stages  of  the  disorder.  The  average  temperature  falls  as 
the  patients  get  older,  but  the  fall  is  chiefly  in  the  morning  tcmjierature. 

The  average  frequency  of  the  pulse  in  the  various  forms  of  Disorders  of  In- 
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tellect  corresponds  with  the  mean  temperature,  but  the  rise  in  the  evening 
temperature  nas  no  corresponding  increase  in  the  rate  of  the  evening  pulse 
(Clouston,  in  Journal  of  Mental  Science,  April,  1868). 

The  state  of  the  optic  nerve  and  retina  in  the  insane,  as  seen  by  the  ophthal- 
moscope, has  been  made  the  subject  of  study.  Dr.  T.  C.  AUbutt  has  noted 
fifty-one  cases  of  mania,  in  twenty-five  cases  of  which  symptomatic  changes 
were  found.  These  symptoms  occurred  most  commonly  in  cases  where  other 
symptoms  of  organic  disease  existed,  and  seemed  not  unfrequcntly  to  depend 
on  meningitis.  After  a  paroxysm  of  mania  there  remained  a  paralysis  of 
bloodvessels  in  and  about  the  disks,  causing  obvious  hypersemia.  During 
such  paroxysms  there  is  probably  a  spasm  of  those  vessels ;  but  the  perma- 
nent changes  are  those  of  stasis,  consecutive  atrophy,  or  of  simple  atrophy. 

He  noted  thirty-eight  cases  of  demejUia,  of  which  twenty-three  showed 
marked  disease  of  the  optic  nerve  or  retina. 

He  noted  seventeen  cases  of  melancholia  and  monomafiia,  in  three  of  whom 
disease  of  the  eye  existed.  Anaemia  of  the  retina  was  commonly  found  in  mel- 
aneholia.  In  forty-three  cases  of  insanity,  with  epilepsy,  there  was  disease  of 
the  optic  nerve  or  retina  in  fifteen,  and  organic  disease  was  known  to  exist  in 
them  from  other  symptoms.  In  twelve  cases  of  idiocy  there  was  marked 
atrophy  of  the  disks  in  five  {Brit,  Med,'Ch,  Rev,,  vol.  i,  1868). 

(8.)  Obiserve  any  peculiarities  of  genture,  and  the  expression  of  the  counte- 
nance of  the  patient.  One  of  the  great  difficulties  of  diagnosis,  also,  is  to  dis- 
tinguish cases  of  monomania  from  mnity.  With  the  exception  of  some  given 
dehuions,  turning  on  a  small  number  of  fixed  ideas,  the  patient  may  be  ni- 
tional  on  all  other  subjects;  and  in  some  instances  even  the  powers  of  his  mind 
may  be  superior,  and  they  often  are  so.  One  celebrated  instance  of  this  kind 
occurred  to  the  late  Ix^rd  Erskinc.  The  patient  had  indicted  a  most  affection- 
ate brother,  together  with  the  superintendent  of  the  asylum,  for  false  imprison- 
ment. He  was  placed  in  the  witness-box,  and  the  learned  lord,  not  instructed 
in  the  delusion  of  the  monomaniac,  consumed  the  whole  day  in  fruitless  at- 
tempts to  expose  it.  At  length  Dr.  Sims  came  into  court,  and  suggested  to 
the  learned  counsel  that  the  patient  believed  himself  to  be  the  Lord  and  Sav- 
iour of  mankind.  Lord  Erskine  then  adroitly  addressed  him  in  that  character, 
lamenting  the  indecency  of  his  ignorant  examination.  The  patient  at  once 
expressed  his  forgiveness,  and  with  the  utmost  gravity  and  emphasis,  in  the 
fiioe  of  the  whole  court,  said — "  I  am  the  Christ"  In  a  similar  case,  tried 
before  Lord  Mansfield,  the  patient  evaded  the  questions  of  the  court  the  whole 
day,  till  his  physician  arriving,  asked  him  what  had  become  of  the  princess 
with  whom  he  corresponded  in  cherr}'-juice.  Instantly  the  man  forgot  himself, 
and  said  it  was  true  he  had  been  confined  in  a  castle,  where,  for  want  of  pen 
and  ink,  he  had  written  his  letters  in  cherry-juice,  and  thrown  them  into  the 
stream  below,  and  that  the  princess  had  received  them  in  a  boat.  Such  an- 
swers, of  course,  immwliately  terminated  the  cases. 

(9.)  In  medicolegal  cases  of  all  kinds,  including  questions  regarding  disorders 
of  the  intellect,  let  the  physician  avoid  becoming  a  partisan.  He  ought  never  to 
penuit  his  evidence  to  be  hd  on  matters  of  opinion,  cither  directly  or  indirectly, 
by  counsel  on  either  side.  "  Facts  observetl  by  himself"  are  the  elements  on 
which  alone  his  reputation  can  be  safe  in  a  witness-l)ox.  On  all  other  points 
let  him  steadily  refuse  to  give  forth  the  expression  of  a  mere  opinion,  in  a  court 
of  law.  If  he  does  so  express  an  opinion,  it  is  sure  to  be  made  the  mtKst  of, 
either  for  or  against  contending  interests,  and  so  he  becomes  a  mere  |)artisan, 
derogatory  t4)  the  dignity  of  the  physician  and  degrading  to  the  Science  of 
Medicine. 

The  student  will  also  find  some  valuable  "  hint*  for  certifying  in  coacs  of  lunacy^* 
by  Dr.  J.  S.  Bushnan,  in  the  Medical  Times  and  Gazette  for  August,  1862. 


202  SPECIAL    PATHOLOGY — DISORDERS   OF   INTELLECT. 


Section  X. — Prognosis  in  Disorders  of  the  Intellect. 

As  a  general  rule,  the  younger  the  patient  the  greater  are  the  chances  of 
recovery ;  but  above  the  age  of  fifty  few  are  cured.  The  comparative  cura- 
bility of  insanity  in  its  earlier  phases  is  also  fully  proven  by  the  records  of 
asylums  for  the  insane;  while  the  advantages  of  early  treatment  and  the 
superiority  of  hospitals  for  the  management  and  cure  of  the  insane  are  now 
fully  shown  by  the  increasing  annual  admissions  to  these  useftil  public  institu- 
tions. Of  those  that  recover,  the  exciting  cause  often  greatly  influences  the 
result.  Many  cases  recover  when  the  insanity  proceeds  from  drunkenness, 
provided  the  patient  can  be  restrained  from  drinking  alcoholic  fluids;  and 
also  if  the  insanity  arises  from  slight  moral  or  physical  causes.  When,  how- 
ever, the  shock  is  severe,  the  recovery  is  less  certain,  and  if  combined  with 
epilepsy,  recovery  is  almost  impossible.  The  form  of  the  disease  also  greatly 
influences  the  result.  When  tne  patient  suflers  from  deludonSy  the  chfmces  of 
recovery  are  much  diminished. 

Taking  Insanity  generally,  monomania,  and  dementia  are  least  frequently 
cured ;  mania  is  most  frequently  cured  or  improved ;  and  melancholia  holds  an 
intermediate  place.  In  the  Murray  Lunatic  Asylum,  over  a  period  of  thirty 
years,  the  recoveries  from  mania  amounted  to  55.02  per  cent. ;  from  melancholia^ 
31.38  per  cent.;  monomania  and  dementia,  6.90  and  6.70  percent,  respectively 
{Thirty-third  Report y  p.  11). 

Thus  mania  is  the  most,  and  dementia  the  least  hopeftil  form  of  insanity ; 
and  the  chances  of  recovery  are  greater  in  melancholia  than  in  monomania. 

If,  when  laboring  under  insanity,  the  patient  be  seized  with  paralysis,  it  is 
rare  that  he  survives  beyond  a  twelvemonth  after  the  first  symptom, — the 
affection  of  the  speech.  'The  patient  may  even  appear  comparatively  strong, 
but  great  excitement  may  be  followed  suddenly  by  collapse,  and  a  fiital  issue 
supervene  sooner  than  inexperienced  persons  would  anticipate. 

In  both  sexes  the  recoveries  average  51.5  per  cent,  when  the  cause  of  the 
insanity  is  of  a  moral  character,  and  33.8  per  cent,  when  the  cause  of  the  dis- 
ease is  of  physical  origin ;  and  the  recovenes  are  at  the  rate  of  14.6  per  cent, 
when  the  only  cause  that  can  be  assigned  is  hereditary  predisposition. 

The  influence  of  sex  on  recovery  is  peculiar.  In  males  the  disease  terminates 
at  a  much  earlier  period  than  in  females,  and  its  early  termination  in  the  male 
is  more  frecjuently  caused  by  death.  The  cases  of  insanity  in  the  male  sex 
are  not  therefore  to  be  considered  as  more  curable,  but  rather  as  more  fatal ; 
and  in  the  female,  also,  the  cases  cannot  be  said  comparatively  to  be  more 
curable,  for  although  they  may  not  die  so  readily  as  the  males,  the  disease 
may  continue  in  them,  passing  into  a  chronic  and  more  permanent  state 
(Hood's  Statistics  of  Insanity).  On  the  whole,  however,  the  probability  of  re- 
covery is  greater  among  women  than  in  men. 

From  the  statistics  of  Han  well,  by  Dr.  Thurnam,  from  1831  to  1841,  the  re- 
coveries per  annum  of  the  cases  under  treatment  have  been  5^  per  cent.,  and  the 
average  time  required  to  effect  the  cure  has  been  between  four  and  five  years. 
The  following  general  result  is  stated  by  Dr.  Thurnam,  and  is  most  important  to 
be  held  in  remembrance  regarding  prognosis:  namely.  That  in  round  numbers, 
of  ten  persons  attacked  by  insanity,  five  recover,  and  five  die  sooner  or  later 
during  the  attack.  Of  the  five  wlio  recover,  not  more  than  two  remain  well 
during  the  rest  of  their  lives;  the  other  three  sustain  subsequent  attacks, 
during  which  at  least  two  of  them  die.  All  recoveries  cannot,  therefore,  be 
regarded  as  permanent  or  stable;  and  the  broad  rule  may  be  laid  down,  that 
when  insanity  has  once  exhibited  itself,  there  is  ever  afterwards  a  tendency  to 
relapse ;  and  of  the  insane  in  public  asylums  for  the  reception  of  all  classes, 
about  70  per  cent,  may  be  reckoned  as  incurable.  The  intervals  of  recurrence 
or  relapse  are  very  uncertain,  varying  from  a  month  to  thirty  or  forty  years. 
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Intereurrent  bodily  diseases  in  the  insane  are  of  great  importance  in  forming 
a  prognosis,  and  demand  the  careful  study  of  the  physician ;  inasmuch  as  they 
are  exceedingly  insidious  and  exceptional  in  the  insane  as  compared  with  the 
sane.  In  the  msane  the  characteristics  of  bodily  disease  are  masked  or  ob- 
scured by  an  inertia  or  torpor  of  the  nervous  system.  Their  febrile  type  is 
generally  typhoid  or  asthenic.  There  is  an  absence  frequently  of  symptomatic 
fever.  No  complaint  may  be  made,  and  no  external  evidence  of  pain  or  suf- 
fering may  be  given  in  cases  even  of  acute  phthisis^  where  subsequent  necropsy 
shows  the  lungs  riddled  with  vomica?  and  full  of  pus  (vol.  i,  p.  253) ;  or  in 
cases  of  phlegmonous  erysipelas  going  on  to  the  formation  of  pus  in  the  limbs; 
or  in  pneumania,  where  the  lungs  are  solidified,  and  normal  respiration  im- 
possible; or  in  organic  diseases  oftlie  heart,  in  gastritis,  and  in  otner  painful 
diseases,  such  as  cancer,  enteritis,  or  peritonitis.  The  possibility  of  Bright's 
disease  should  not  be  forgotten.  Surgical  operations  may  be  submitted  to 
without  a  murmur,  as  if  feeling  were  completely  obsolete.  The  most  serious 
chest  diseases  may  run  their  course  without  cough  or  expectoration ;  the  excito- 
motor  nervous  system  would  seem  to  be  nearly  inert  or  torpid,  and  concen- 
tration of  thought  or  attention  in  the  insane  is  in  a  great  measure  or  quite  lost. 
Sooner  or  later  progressive  emaciation  and  debility,  languor,  lassitude,  and 
indolence,  perhap  anorexia  or  sleeplessness,  direct  attention  to  the  state  of 
the  patient,  in  whom  the  physical  signs  then  show  the  extent  of  the  apparently 
latent  disease,  perha|)s  rapidly  advancing  for  some  time  before  towaros  a  fatal 
termination  (Dr.  Lindsay).  The  usefulness  of  the  thermometer  in  detecting 
such  latent  disease  ought  not  to  be  forgotten  (see  vol.  i,  under  "  Fever  ").  Dr. 
Lindsay  further  notices  how  the  type  or  aspect  of  insanity  may  be  quite 
changed  by  fatal  bodily  disease.  A  patient,  from  having  been  passionate, 
fretful,  ana  abusive,  may  become  affable,  mild,  and  docile.  The  dying  patient 
sometimes  becomes  sane  towards  his  last  moments,  death  being  preceded  by  a 
bright  though  transient  flicker  of  the  light  of  reason ;  and  the  sufferer  has  even 
expressed  himself  serenely,  contentedly,  happily,  as  to  his  latter  end,  and  his 
transition  from  life,  with  all  its  troubles  and  diseases,  to  eternity,  with  all  its 
joys  and  comforts  ( Thirty-first  Report  of  the  Murray  lioyal  Institution,  near 
rerth,  p.  14).  The  mind  may  even  then  be  sootlied  by  the  hopes  and  conso- 
lations of  religion.  "The  cloud  though  not  wholly  removed,  may  yet  be  tinged 
with  a  silver  lining,  and  the  music  of  the  Gospel  truth  mav  help,  like  the 
harp  of  David,  to  charm  the  troubled  spirit  to  repose  "  (Rev.  W.  D.  Knowles, 
Thirty^seventh  Report,  1.  c,  p.  297).  Such  euthanasia  for  the  insane  is  surely 
to  be  desired.  That  insanity  also  is  sometimes  vicarious,  or  alternates  with 
other  diseases,  must  be  remembered  in  prognosis.  It  is  so  sometimes  with 
(rfithisis,  one  of  the  most  common  complications  of  insanity.  When  the 
phthisis  becomes  acutely  developed,  the  patient  may  become  temporarily 
sane,  and  vice  versd. 

In  the  period  of  convalescence  the  return  of  the  correct  exercise  of  judg- 
ment is  an  uncertain  and  fallacious  indication  of  cure,  so  long  as  the  emotions 
are  perverted  even  in  a  slight  degree  from  their  normal  conditions ;  but  im- 
mediately the  emotions  are  controllable  and  proper,  the  cure  may  be  consid- 
ered complete  (Bucknill,  op.  cit,). 

The  mortality  among  the  insane  (based  on  the  average  population  of  a 
mixed  countv  asylum,  acconling  to  Dr.  Thurnam)  is  considered  decidedly 
un&vorable  if  it  exceeds  9  or  10  j)er  cent. ;  a  mortality  less  than  7  i>er  cent. 
is  highly  fisivorable.  The  largest  mortality  is  from  dementia,  the  least  from 
mofwtnania ;  in  the  latter,  inclced,  where  tliere  is  no  tendency  to  suicide,  the 
duration  of  life  is  little  abridged ;  so  that  premature  death  is  almost  in  all 
cases  owing  to  accidental  and  of^cn  preventaole  causes. 

Expectancy  of  life  in  the  insane,  in  relation  to  life  insurance,  thus  involves 
questions  of  great  j)ecuniar\'  importance.  Popular  as  well  as  professional 
errors  exist  on  the  subject.    The  insane  are  separable  into  classes  for  the  pur- 
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poses  of  life  insurance,  each  of  which  within  certain  limits  is  characterized  by 
a  different  chance  or  expectancy  of  life ;  but  statistics  on  the  subject  are 
greatly  required  (see  Dr.  Lindsay's  Thirty-second  Report,  p.  17). 

But  apart  from  the  question  of  life  or  death — comparative  mortality 
merely — the  curability  or  incurability  of  the  various  forms  of  disorder  of  the 
intellect  is  of  the  utmost  importance.  What  are  the  chances  of  recovery  after 
a  long  or  short  period,  is  a  question  on  which  an  opinion  is  often  anxiously 
looked  for.  Must  the  patient  be  sent  to  an  asylum  ?  Dr.  G.  F.  Blandford 
has  given  an  interesting  paper  on  these  points  in  the  2d  vol.  of  St,  George's 
Hospital  Reports  for  1867.  The  authorities  of  Bethlehem  and  St.  Luke's  Hos- 
pital profess  to  admit  only  curable  patients ;  and  their  rule  as  to  curability  is, 
"  that  the  patient  must  not  have  been  insane  more  than  twelve  months."  Dr. 
Blandford  gives  the  history  of  three  cases  of  recovery  from  melancholia,  aft^r 
illnesses  of  seven,  six,  and  five  years'  duration.  Such  recoveries  are  rare  in 
those  affected  with  monomania,  characterized  by  hallucinations  and  delusions 
not  melancholic.  But  when  great  depression  is  the  prominent  feature,  it 
appears  that  the  delusions  attending  it  will  vanish  if  the  feeling  itself  passes 
away ;  and  we  learn  from  such  cases  once  more  the  lesson,  that  the  greater 
the  emotional  disturbance  in  any  insane  person,  the  more  favorable  is  the 
prognosis. 

Dr.  Blandford  also  notices  cases  of  a  transient  variety  of  insanity  to  which 
the  name  of  mania  transitoria  has  been  given.  Of  this  there  are  two  varieties; 
one  is  connected  with  epilepsy,  and  proceeds  directly  from  an  epileptic  attack, 
or  majr  take  the  place  of  it.  Under  the  influence  of  it  great  cnmes  have  been 
committed.  In  the  other  form  of  transient  mania  the  attack,  with  the  usual 
violence,  delirium,  and  delusions,  runs  a  rapid  course,  terminating  in  recovery 
in  a  week  or  less.  It  is  of  importance  to  be  able  to  decide  whether  the  attack 
will  be  of  this  transient  kind  or  run  the  usual  course  of  acute  mania  of  four 
or  five  weeks'  duration.  Time  is  an  element  in  solution,  and  in  two  or  three 
days  will  solve  the  difficulty.  The  attack  is  likely  to  be  transient  if  the  inva- 
sion is  very  sudden,  and  if  there  is  a  definite  and  sufficient  mental  cause,  such 
as  a  shock  or  fright.  It  is  likely  to  be  prolonged  if  its  approach  has  been 
very  insidious  and  gradual,  and  if  there  is  no  assignable  cause.  If  the  bodily 
condition  is  much  affected ;  if  the  tongue  is  brown  and  dry,  the  urine  scanty 
and  high-colored ;  and  if  the  bowels  can  hardly  be  moved  by  the  strongest 

Eurgatives,  it  is  not  likely  to  pass  off  in  a  few  days.  If,  on  the  other  hand,  the 
owels  are  easily  and  freely  opened,  if  the  urine  is  copious  and  pale,  and  the 
tongue  pale  and  moist,  we  may  hoj)e  that  the  attack  will  be  soon  over,  espe- 
cially if  there  is  extreme  violence,  bearing  no  proportion  to  this  slight  bodily 
disturbance.  If  sleep  occurs  in  a  day  or  two  the  attack  soon  subsides.  Sound 
and  long  sleep  is  not  to  be  expected  so  soon  in  acute  mania.  Removal  to  an 
asylum  is  not  to  be  carried  out  till  it  is  certain  that  the  illness  is  not  transient, 
and  such  a  measure  inevitable  (Blandford). 


Section  XI. — Management  of  Disorders  of  the  Intellect. 

The  treatment  of  insanity  resolves  itself  into  the  medical  and  the  moral 
management  of  the  case.  Medicine  indirectly  acts  upon  the  brain,  as  it  does 
upon  other  organs,  so  as  favorably  to  influence  the  course  of  the  disease.  It 
regulates  the  different  actions  and  secretions  of  the  viscera  of  the  body,  and 
thus  improves  the  general  health,  so  that  the  haj)piest  results  are  often  ob- 
tained by  the  early  and  judicious  use  of  medicinal  agents. 

"  Cases  of  severe  mental  despondency  and  distress — instances  of  alienation 
of  mind  associated  with  hallucinations,  and  with  apparently  chronic  and  fixed 
delusions,  accompanied  by  strong  suicidal  and  homicidal  feelings — have  all 
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yielded  to  medical  treatment ;  and  thus  persons  in  all  grades  of  life,  who,  if 
those  conditions  had  not  been  fully  appreciated,  would  have  fallen  victims  to 
their  own  insane  impulses,  have  been  restored  to  society  in  a  state  of  mental 
health.  The  symptoms  which  so  generally  precede  the  act  of  suicide — such 
as  depressed  spirits,  distress  of  mind,  needless  alarms  and  apprehensions  as 
to  some  foreboding  evil,  great  irritability  of  temper,  and  inaoility  to  attend 
to  the  ordinary  occupations  of  life,  excitability,  headache,  disturbed  or  sleep- 
less nights,  morbidly  exaggerated  views  of  the  actual  ills  and  circumstances 
of  life — are  in  many  cases  certain  signs  of  acute  disorder  of  the  brain,  requiring 
medicinal  relief,  and  being  manifestly  and  rapidly  benefited  by  prompt  and 
energetic  medical  treatment"  (Winslow). 

In  the  British  militarv  service  the  following  instructions  regarding  the 
care  and  treatment  of  odicers  and  men  suffering  from  mental  diseases  are 
laid  down  in  the  Medical  RegulationSy  published  by  Parker  &  Son,  1859,  p. 
114: 

"  Especial  attention  should  be  given  to  all  indications  of  insanity  arising 
among  soldiers ;  the  earliest  symptoms  of  mental  disorder  should  be  accurately 
observed,  and  suitable  means  of  alleviation  should  be  promptly  adopted  and 
carefully  carried  out. 

**  Any  obvious  or  marked  change  in  temper,  disposition,  habits,  or  conduct, 
or  any  peculiar  expression  of  countenance,  state  of  sleeplessness,  excitement, 
or  depression,  whicn  cannot  be  traced  to  an  assignable  or  special  cause,  should 
be  noticed  and  duly  watched,  with  a  view  of  ascertaining  whether  such  states 
are  or  are  not  the  first  manifestations  of  mental  aberration ;  and  should  this 
prove  to  be  the  case,  some  precautionary  steps  or  means  of  alleviation  should 
De  at  once  taken. 

"  Whenever  the  incipient  symptoms  of  the  disorder  have  become  more  fully 
developed,  the  patient  should  be  placed  under  judicious  care,  in  cheerful, 
airy  apartments,  well  warmed,  lighted,  and  ventilated,  and  supplied  with  all 
articles  needful  for  comfort,  and  also  tor  the  proper  treatment  of  the  case. 

"  The  medical  officers  being  left  unfettered  as  to  the  precise  mode  of  treat- 
ment to  be  pursued  in  each  individual  case,  it  appears  only  necessary  to  urge 
on  them  the  importance  of  generally  adopting  a  liberal  and  soothing  system, 
including  good  diet,  warm  clothing  and  bedding,  free  exercise,  kind  and  cheer- 
ful demeanor  of  attendants,  and  all  the  various  medical  and  moral  influences 
found  so  beneficial  in  the  treatment  of  insanity. 

"  If  a  propensity  to  suicide  be  manifested  by  the  patient,  all  means  of  effect- 
ing this  object  should  be. removed;  he  should  be  carefully  watched,  and 
during  the  night-time  an  attendant  should  be  placed  to  sleep  in  the  same  room 
with  him. 

"  In  every  case  of  insanity  it  is  essential  to  bear  in  mind  that  the  patient  is 
not  accountable  for  his  actions,  and  consequently  that  a  more  than  ordinary 
degree  of  responsibility  attaches  to  the  medical  officer  and  others  intrusted 
with  his  care  and  treatment. 

"  The  symptoms,  progress,  and  the  remedies  employed  should  be  carefully 
recorded;  and  in  the  event  of  a  transfer  to  another  establishment,  a  full  state- 
ment of  the  past  historv  and  of  the  exi.^ting  condition  (mental  and  bodily)  of 
the  |)atient  snould  be  drawn  out  and  sent  with  him.  In  order  to  preserve  a 
full  record  of  all  cases  of  in?»anity  occurring  in  the  army,  the  particulars  in 
reganl  to  such  cases  rci^uired  by  the  instructions  for  invaliding  must  be  care- 
fully recorded. 

"  The  previous  diseases  to  which  the  patient  has  been  subjected  for  at  least 
the  two  preceiling  years  (if  the  man  has  Deen  with  his  regiment  for  that  perio<l) 
must  also  be  noted.    In  the  event  of  a  fatal  termination  of  the  case,  a  careful 
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record  should  be  made  of  the  morbid  appearances  of  the  brain,  spinal  marrow, 
thoracic  and  abdominal  viscera"  (page  113,  Medical  Regtdatwns),* 

No  uniform  method  of  treatment  can  be  taught.  Grenerally  it  may  be 
stated  that  the  more  the  symptoms  approach  those  of  cerebritis,  enc^halitis,  or 
meningitis — in  other  words,  in  proportion  as  they  indicate  active  inflammatory 
action — general  and  locaP  bloodletting  may  be  advisable,  htU  only  in  eases 
otherwise  suited  for  such  methods  of  cure.  Local  bleeding  is  not  to  be  confined 
to  the  head,  for  it  not  unfrequently  happens  that  it  may  be  adopted  with  ref- 
erence to  a  distant  viscus.  Leeches  to  the  vulva  and  thighs  are  beneficial  in 
cases  of  maniay  monomania,  or  melanchjoliay  concurrent  with  the  menstrual 
period ;  and  to  the  sphincter  ani  in  those  cases  obvioui&ly  connected  with  sup- 
pressed hemorrhoids  or  hepatic  congestion.  In  some  instances  leeches  may  be 
applied  with  benefit  to  the  Schneiderian  membrane,  particularly  in  those  cases 
occurring  in  early  life,  and  in  persons  of  plethoric  constitution  and  of  sanguine 

*  Medical  Attendance  in  Cases  of  Insanity  in  the  Abmt. 

An  officer  or  soldier,  whether  at  home  or  abroad,  should,  under  ordinary  circura- 
stances,  be  attended  by  the  medical  officers  of  the  corps  to  which  he  belongs,  for  one 
month  at  least,  as  those  officers,  from  knowing  the  probable  origin  and  causes  of  the 
complaint,  may  be  most  competent  to  its  treatment  in  its  earliest  stages.  But  if,  after 
a  reasonable  time,  the  patient  shall  not  recover,  ho  should  be  sent  to  any  general  hos- 
pital, where  temporary  lunatic  wards  may  have  been  provided ;  and  if,  after  a  further 
reasonable  period,  there  be  no  prospect  of  his  early  recovery,  a  detailed  history  of  the 
case  is  to  be  transmitted  to  the  diroctor-general,  in  order  that  the  permission  of  the 
Secretary  of  State  for  War  may  be  obtained  for  the  removal  of  the  patient  to  a  lunatic 
asylum,  if  such  removal  shall  be  deemed  advisable.  In  every  such  case  of  removal  the 
patient  should  be  sent  in  charge  of  a  careful  non-commissioned  officer,  and  at  the  same 
time  a  minute  history  of  the  disorder,  its  origin,  causes,  and  treatment,  must  be  trans- 
mitted to  the  asylum,  not  only  from  the  re£;imental  medical  officer,  but  from  any 
detachment,  garrison,  or  general  hospital  where  the  patient  may  have  been  under 
treatment.  A  complete  statement  of  tne  service  of  any  soldier  so  transferred  from  his 
corps  to  a  general  hospital  should  be  sent  to  the  governor  or  commandant,  together 
witn  the  fullest  information  that  can  be  obtained  relative  to  his  place  of  settlement  and 
nearest  of  kin.  In  cases  of  men  invalided  and  sent  to  the  invalids'  depot,  on  account 
of  mental  disabilities,  the  medical  history  should  furnish  the  following  details : 
1st.  Name.  Regiment.  Regimental  No. 
2d.  Age.     Length  and  places  of  service. 

8d.  Place  of  birth.     Names  and  residences  of  nearest  surviving  relations. 
4th.  Social  state — married  or  single. 
5th.  Temperament. 

6th.  Character;  especial  regard  being  paid  as  to  whether  temperate  or  otherwise. 
7th.  Form  of  mental  disorder. 
8th.  Whether  a  first  attack. 
9th.  Duration  of  present  attack. 

10th.  Whether  the  attack  was  sudden  or  insidious?  If  the  latter,  mention  any  pecu- 
liarity of  behavior  or  change  in  habits  which  preceded  it. 

11th.  Whether  insanity  was  preceded  or  accompanied  by  any  particular  illness,  as 
fever,  rheumatism,  syphilis,  &c.  Whether  mercury  to  a  largo  extent  has  been  used 
for  the  treatment  of  any  one  of  them  ? 

12th.  What  are  its  supposed  causes  (moral  or  physical).  Whether  the  patient  has 
suffered  from  sunstroke,  concussion,  or  injury  of  the  head? 

13th.  Whether  any  hereditary  predisposition  exists? 

14th.  What  are  the  particular  ideas  or  actions  which  have  induced  the  belief  of 
insanity  ? 

15th.  Whether  the  disease  is  complicated  with  epilepsy  or  paralysis,  with  homicidal 
or  suicidal  impulses  ?  If  suicidal  tendency  exists,  mention  the  way  in  which  self-de- 
struction has  t>een  attempted. 

16th.  Whether  the  patient  is  noisy,  dangerous,  or  mischievous,  or  given  to  steal  ? 
Whether  his  habits  are  cleanly  or  dirty? 

17th.   What  treatment  has  been  adopted  since  invasion  of  disease? 

To  obviate  amongst  medical  officers  the  confusion  so  common  in  the  use  of  terms 
designating  the  various  forms  of  mental  unsoundness,  it  is  requested  that  cases  may  be 
named  in  accordance  with  the  terms  and  definitions  as  already  given  by  the  College 
of  Physicians,  and  adhered  to  in  this  article. 
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temperament.  Illusions  of  hearing  or  of  vision,  which  had  embittered  the 
patient's  life,  have  been  removed  by  leeching  behind  the  ears  or  over  the 
superciliary  ridges.  The  utility,  in  acute  mania^  of  prolonged  hot  baths  is 
much  insisted  upon  by  Dr.  Winslow.  The  patients  remain  from  eight  to  fif- 
teen hours  in  them,  at  82°  to  86°  Fahr.,  whilst  a  current  of  water  at  60°  is 
continually  poured  over  the  head.  Various  details  of  what  is  now  known  as 
hydropathic  treatment  have  recently  been  introduced,  with  great  advantage, 
into  English  asylums,  such  as  the  flussiau  or  vapor  bath,  the  wet  sheet,  wet 
pack,  and  the  like.  Packing  in  the  wet  sheet,  warm  baths,  with  cold  to  the 
head,  will  often  procure  sleep  more  certainly  than  medicines  of  the  sedative 
or  hypnotic  class. 

Seatttives,  or  agents  which  modify  directly  the  condition  of  the  cerebral 
tissue,  constitute  very  valuable  remedies.  In  recent  acute  cases  they  are  gen- 
erally admissible ;  but  it  is  in  the  various  chronic  forms  of  melancholia  that 
they  are  most  useful.    Dr.  Winslow  observes : 

"  In  suicidal  insanity,  when  local  cerebral  congestion  is  absent,  and  the 
general  health  and  secretions  are  in  good  condition,  the  mecatiate  and  hydro- 
Morate  of  morphia  often  act  like  a  charm,  if  uninterruptedly  and  perseveringly 
given  until  the  nervous  system  is  completely  under  their  influence." 

Radical  cures  have  been  effected  by  the  occasional  local  abstraction  of 
blood  from  the  head,  the  administration  of  alteratives,  the  warm  bath  and 
sedatives.  Success  from  the  use  of  sedatives  often  depends  upon  a  ready 
adaptation  of  the  form  of  sedative  to  the  description  of  case  in  which  it  maybe 
deemed  admi^mblCf  and  a  judicious  admixture  of  various  kinds  of  sedatives. 
With  respect  to  opiuteSf  "  that  medicine  which  will  allay  watchfulness  in  one 
will  not  in  another,  but,  on  the  contrary,  increase  it.  This  is  particularly  the 
case  with  opium,  which  is  rarely  found  admissible  in  insanity  in  its  crude 
state.  It  more  frequently  creates  heat  and  general  febrile  action  than  sleep  " 
(Sir  William  Ellis).  In  cases,  however,  of  recent  excitement,  marphia  in 
considerable  doses  has  been  found  most  beneficial.  So  also  will  chlorodyne  and 
ehlonHnwrphine  be  of  use  in  some  cases.  * 

Indian  hemp  is  an  extremely  useful  sedative,  not  hitherto  appreciated  suffi- 
ciently, for  many  reasons.  (See  an  excellent  paper  on  its  uses  by  Professor 
Russell  Reynolds,  in  ©eale*s  Archives,  vol.  ii,  p.  154.)  It  relieves  pain,  is 
9oporific,  anodyne,  anti^tpasmodic ;  and  while  conducing  to  sleep,  promotes  at 
the  same  time  diaphoresis  and  diuresis,  without  producing  headache,  vertigo, 
constipation,  or  impairing  the  ap|)ctite.  The  dose  varies  from  one-siaih  to  one- 
half  grain  for  a  child,  and  from  one-third  to  one  grain  and  a  half  for  an  adult. 
In  cases  of  mental  or  emotional  disturbance  it  will  be  found  extremely  useful, 
especially  where  there  is  deranged  cerebral  circulation,  with  pain  and  delir- 
ium ;  in  cases  of  incipient  insanity  after  fever  or  sumtroke ;  and  in  cases  of 
mnile  ramollissement.  Recently  digitalis,  conium,  belladonna,  have  been  ex- 
tensively employed  as  calmatives. 

Endermie  medication  in  insanity  offers  numerous  advantages,  but,  in  the 
opinion  of  Drs.  Winslow  and  Laycock,  is  too  little  practiced.  "  In  some 
chronic  forms  of  insanity — in  dementia  and  persistent  inonomania,  connected, 
as  was  supposed,  with  morbid  thickening  of  the  dura  mater,  and  with  inter- 
stitial innltration  of  the  membrane,  as  well  as  with  exudations  upon  its  sur- 
hce — the  head  having  been  shaved,  a  strong  ointment  of  the  iodide  of  potas- 
num  combined  with  strychnine  has  been  persevcringly  rubbed  over  the  scalp. 
In  other  instances  the  shaved  head  has  been  painted  with  the  mixture  of 
iodine ;  and  both  modes  of  treatment  have  been  attended  with  benefit.  When 
the  mental  symptoms  are  supposed  to  be  associated  with  efifusions  of  serum, 
iodine  applied  externally  at  the  same  time  with  minute  doses  internally  of 
calomel  or  mercury  tcith  chalk  (so  as  slightly  to  affect  the  system)  are  reeom- 
nnnded.     This  treatment,  conjoined  with  occasional  tonics,  diuretics,  and 
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stimuli,  to  support  the  vital  powers,  is  occasionally  productive  of  considerable 
benefit  in  cases  apparently  placed  quite  beyond  the  reach  of  improvement  or 
cure."  A  solution  of  iodide  of  potxissiuin  constantly  applied  to  the  shaven 
scalp  has  been  followed  by  improvement  in  the  mental  state.  Cases  of  de- 
meniia,  the  consequence  of  scrofula,  are  those  in  which  endermic  medication 
will  yield  the  most  satisfactory  results  (Lay cock,  in  Med,- Chir.  Review  for 
Jan.,  1857).  Hypodermic  injediom,  especially  of  calmatives  and  soporifics, 
have  also  recently  been  employed.  Dr.  Reissner's  experience  leads  him  to 
recommend  m<yrphia,  codeia,  and  narceiaf  the  former  being  much  the  most 
useful,  and  the  othera  only  to  be  used  in  special  cases  when  morphia  fiiils. 
Narceia  he  recommends  in  those  cases  where  the  injection  of  morphia  pro- 
duces unpleasant  symptoms  of  an  uncomfortable  kind — ^not  to  say  of  a  poison- 
ous tendency.  Narceia  he  considers  a  special  remedy  in  such  cases.  He  has 
also  employed  a  6  per  cent,  solution  of  Indian  hemp  m  strong  rectified  spirits, 
but  without  effect. 

Preparations  of  opium  introduced  into  the  system  by  the  hypodermic 
method,  it  must  ever  be  remembered,  are  more  speedily  manifested  by  the 
results  than  when  administered  by  any  other  mode.  The  acetatate  of  morphia 
is  the  best  form  to  use,  with  a  minimum  of  acetic  add  in  hot  distilled  water, 
in  the  proportion  of  Jive  grains  of  acetate  of  morphia  to  one  fluidrachm  of  water 
or  of  glycerin.  One  minim  of  this  will  represent  ^'^th  of  a  grain — a  safe  and 
useful  minimum  dose.  Thvo  minims,  equal  to  ^th  of  a  grain,  is  the  best  com- 
mencing dose  for  relief  of  severe  pain,  and  as  a  hypnotic  in  states  of  nervous 
irritability,  whether  connected  with  disorder  of  intellect  or  other  diseases. 
Three  minimsy  or  ^th  of  a  grain,  is  an  unsafe  dose  to  commence  with  ; 
dangerous  and  even  fatal  results  have  resulted  &om  such  a  dose.  It  should 
not  be  given  till  smaller  doses  have  been  tried. 

Used  endermically,  the  salts  of  opium  are  reckoned  to  be  three  times  as 
powerful  as  when  swallowed  (Waring). 

Hydrate  of  chloral  is  of  use  in  subduing  the  delirium  of  mania,  and  some- 
times in  obtaining  sleep. 

Purgatives  mav  be  regularly  required.  When  the  bowels  are  constipated, 
the  form  is  best  cietermined  bv  the  state. of  the  tongue,  and  sometimes  by  the 
idiosyncrasies  or  proclivities  of  the  patient  in  regard  to  medicine-taking.  Sup- 
posing the  tongue  to  be  white  and  coated,  the  sulphate  of  magne^fia,  or  other 
neutral  salt,  combined  with  tincture  of  hyoscyamus,  in  the  proportion  of  3j  of 
the  former  to  ttj^xv  to  nj^xxx  of  the  latter,  in  camphor  mixture,  is  a  formula 
to  be  recommended.  If,  on  the  contrary,  the  tongue  be  clean,  the  cathartic 
should  be  given  with  some  slight  bitter,  as  the  infusion  of  orange-peel  or  of 
gentian.  In  some  cases  the  bowels  are  not  only  exceedingly  obstinate,  but 
the  patient  may  be  greatly  averse  to  all  medicines.  In  such  cases  one  or  two 
drops  of  croton  oil  placed  on  the  tongue  or  introduced  in  food  produces  free 
evacuations. 

Mild  purgative  treatment  formed  the  basis  of  cure  in  the  school  of  Pinel 
and  of  Esquirol;  and  they  usually  combined  it,  in  cases  of  violence,  with  the 
application  of  cold  to  the  head,  and  of  warmth  to  the  lower  parts  of  the  body, 
such  as  placing  the  patient  in  the  warm  bath  and  giving  him  the  cold  douche 
— a  remedy  since  more  particularly  insisted  upon  by  Dr.  Brierre  de  Boismont 
of  Paris,  and  Dr.  Winslow  of  London.  The  further  treatment  consists  in 
restoring  any  other  functions  that  may  be  in  defect  or  in  excess,  as  the  func- 
tions of  the  uterus  in  the  female,  and  of  the  liver  or  heart  in  both  sexes,  by 
the  usual  remedies  applicable  for  these  purposes. 

The  Moral  management  of  Disorders  of  the  Intellect  is  by  manv  supposed 
to  constitute  the  more  efficient  mode  of  cure  in  insanity ;  and  it  must  l>e 
admitted  to  be  a  most  important  adjunct.  The  first  important  rule  is  to 
remove  the  patient  at  once  from  his  mmilv :  in  slight  cases,  in  onler  that  he 
may  be  induced  to  exercise  such  command  over  himself  as  he  possesses,  and 
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to  remove  him  from  influences  which  may  have  been  aggravating  his  morbid 
state;  and  in  severe  cases,  in  order  to  preveat  his  doing  mischief  either  to 
himself  or  others, — are  the  reasons  for  this  practice.  The  main  feature  in 
the  moral  management  of  the  insane  in  this  country  is  the  abolition  and 
absence  of  mechanical  coercion  or  restraint.  The  beneficial  action  of  this 
sjTStem,  generally  known  as  **the  non-restratnt  system"  is  now  thoroughly 
recognized  in  England  and  Scotland,  where  it  has  been  gradually  established 
in  every  asylum  since  1847-48.  But  there  are  certain  exceptional  phases  of 
insanity  in  which  some  mechanical  restraint  is  the  most  humane  mode  of 
treatment — the  only  mode,  indeed,  of  avoiding  certain  catastrophes  of  too 
common  occurrence.  In  certain  conditions  of  excitement,  however,  it  is 
proper  to  place  the  patient  at  once  in  a  darkened  room,  remote  from  noise 
and  the  means  of  injury  to  himself  or  others,  so  that  as  few  objects  as  possible 
may  irritate  him,  just  as  a  patient  with  his  eyes  affected  is  kept  in  a  darkened 
room.  The  effect  of  such  seclusion  is  generallv  of  a  soothing  character;  and 
in  not  a  few  cases  of  periodic  mania  it  is  eagerly  sought  by  the  patients  them- 
selves. 

As  convalescence  advances  the  patient  should  be  induced  to  undertake 
some  manual  labor,  or  some  office  in  the  asylum  or  household,  which,  by 
amusing  his  mind,  will  invigorate  his  body,  and  greatly  tend  to  restore  the 
healthy  working  of  his  brain.  There  are  no  more  powerful  moral  medicines 
than  "Occupation,"  "Recreation,"  and  "Education."  Occupation  should  be 
such  that  no  time  is  left  for  idleness,  or  for  sitting  brooding  over  morbid  fan- 
cies. The  curative  results  of  well-chosen  means  of  Recreation  cannot  be  over- 
estimated. When  the  circumstances  of  the  patient  admit  of  it,  travelling, 
which  embraces  change  of  air  and  change  of  scene  as  well  as  exercise,  is  often 
highlv  salutary  in  incipient  cases;  and  much  has  of  late  been  done  by  the 
judicious  introduction  of  music  and  other  amusements  into  asylums.  Thus,  con- 
certs, balls,  conversaziones,  evening  entertainments,  pic-nics,  excursions,  Jetes 
champetreSf  athletic  games,  pedestrian  excursions,  public  amusements  in  towns, 
and  carriage  drives,  and  all  legitimate  and  well-approved  means  of  maintain- 
ing a  constant  and  varied  succession  of  recreation  adapted  for  all  classes  of 
the  insane.  When  Reason  is  restored,  and  the  Affections  again  fix  themselves 
on  their  natural  objects,  and  when  (he  Emotions  are  under  control,  the  patient 
mav  be  allowed  to  see  his  friends,  and  have  his  attention  directed  to  the  affairs 
and  interests  of  his  family ;  but  it  should  be  remembered  that  the  mind  remains 
weak  and  enfeebled  for  some  time  after  apparent  recovery,  and  consequently 
the  patient's  restoration  to  society  should  be  gradual. 

\vith  regard  to  diet,  it  only  requires  to  be  stated  that  it  is  often  necessary 
to  have  recourse  to  artificial  alimentation  by  the  stomach-pump  in  exceptional 
cases,  when  food  is  persistently  reftised. 

An  Hospital  for  the  Insane,  or  Lunatic  Asylum,  is  the  most  fit  and  proper 
place  for  a  "person  of  unsound  mind;"  and  every  asylum  ought  to  be  gov- 
erned by  one  su{)erintcndent,  who  should  be  a  medical  man — an  officer  of  health 
to  the  community  over  which  he  presides.  He  ought  to  have  the  means  of 
controlling  all  sanitary  arrangements  in  whole  and  in  detail, — of  avoiding 
overcrowding, — of  preventing  and  destroying  effluvia, — and  of  examining  the 
qualitv  of  the  food,  the  water,  and  the  drugs  funiished  to  the  establishment. 
Chemical  and  p&thological  appliances  ought  therefore  to  be  at  his  dis})osal  for 
his  use.  The  number  of  patients  who  may  be  thus  under  the  supervision  of 
one  medical  head  in  an  asylum  ought  not  to  exceed  200  (Es(^uirol,  American 
COMMIS8IONER.S  IN  LuNACY).  Premature  removal  from  asylum  treatment  in 
opposition  to  medical  advice  is  greatly  to  be  deprecated ;  and  its  baneful  results 
are  frequently  to  be  seen,  es|)ecially  in  the  sad  endings  of  cases  of  suicidal  inelan- 
tkolia.  In  such  cases  an  acknowledgment  should  be  reouired  of  the  recipient,  of 
the  patient  or  his  friends,  that  he  is  removed  notwitnstanding  the  assurance 
given  by  the  medical  superintendent  that  the  patient  is  not  recovered,  and  b 
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unfit  for  removal  (Dr.  Lindsay,  Thirty-second  Report,  p.  14).  Such  removals 
not  unfirequently  induce  a  change  of  type  from  acute  and  curable  to  chronic 
and  incurable  mental  disease. 

The  subject  of  Insanity  has  been  treated  of  in  this  text-book  because  it  is  a 
subject  which  medical  men  are  expected  to  study,  and  to  be  called  upon  to 
treat  and  to  deal  with  in  a  medical  and  also  in  a  medico-l^al  point  of  view. 
They  have,  however,  few  opportunities  at  our  schools  of  medicine  of  studying 
Insanity  as  they  would  any  other  disease  in  a  general  hospital.  They  are, 
therefore,  often  called  upon  to  give  certificates  of  Insanity,  without  perhaps 
having  ever  seen  or  studied  a  case  of  disorders  of  the  Intellect;  and  many 
recent  legal  decisions  have  shown  that  it  is  not  always  safe  for  a  medical  man 
to  incur  the  responsibility  of  signing  such  certificates,  in  the  present  state  of 
the  law  relating  to  lunacy. 

Seeing,  also,  that  the  legal  and  medical  views  of  Insanity  are  not  in  unison, 
nor  in  accordance  with  what  is  known  as  the  correct  pathology  of  the  disease, 
the  subject  has  been  treated  of  as  fully  as  time  and  space  would  permit.  To 
learn  this  important  subject  in  all  its  bearings,  the  student  is  recommended  to 
study  the  comprehensive  work  so  often  quoted  and  referred  to  in  these  pages — 
namely,  the  manual  of  Psychological  Medicine  of  Drs.  Bucknill  and  Tuke,  of 
which  a  second  edition  has  been  recently  published;  and  the  valuable  reports 
of  the  Murray  Royal  Institution  for  the  Insane,  near  Perth,  prepared  by  Dr. 
Lauder  Lindsay.  Writing  of  "  Rejports,"  I  heartily  concur  with  Dr.  W  ilks, 
when  he  writes:  "I  regret  to  find  that  in  the  reports  which  are  abundantly 
heaped  upon  us  from  lunatic  asvlums,  the  work  of  the  mere  secretary  or 
superintendent  so  much  overshadows  that  of  the  physician,  and  that  the 
scientific  value  of  these  pamphlets  is  altogether  sacrificed  to  their  business 
character."  To  this  expression  of  opinion  I  know  of  no  exception  than  that 
of  Dr.  Lauder  Lindsay  s,  from  whose  reports  I  have  profited  so  much. 


CHAPTER  XVI. 

DISEASES   OF   THE   EYE. 

Section  I. — General  Pathology  of  Diseases  of  the  Eye;  their 
Relation  to  Disorders  of  the  Nervous  System  and  to  Gen- 
eral Diseases. 

The  numerous  morbid  states  to  which  the  eye  is  liable,  as  well  as  the  pecu- 
liar and  varied  structures  of  which  it  is  composed,  enable  us  to  see  almost  all 
its  diseases  in  miniature,  as  if  through  a  glass,  and  "to  learn  manv  of  the  little 
wonderful  details  in  nature  of  the  morbid  processes,  which,  but  lor  the  obser- 
vation of  them  in  the  eye,  would  not  have  cx)en  known  at  all."  So  wrote  Dr. 
Latham,  many  years  ago,  relative  chiefly  to  the  phenomena  of  inflammation, 
and  before  the  ophthalmoscope  was  devised  by  Helmholtz.  Sir  Thomas 
"Watson  subsequently  indorsed  this  opinion,  ani  commenced  his  course  of 
lectures  on  Medicine,  with  diseases  of  the  Eye;  and  for  this  reason, — "that  we 
find  in  the  Eye  more  satisfactory  and  plain  illustrations  of  the  general  facts 
and  doctrines  of  pathology  than  in  any  other  single  organ  of  the  body" 
(Lect  xvii). 

Now,  since  the  ophthalmoscope  has  enabled  us  to  look  into  the  interior  and 
very  innermost  depths  of  the  eye,  it  is  found  that  visible  indications  of  dis- 
orders of  the  nervous  system  may  be  seen,  the  great  importance  of  which,  to 
the  physician,  is  only  yet  beginnmg  to  be  appreciated,  as  first  pointed  out  in 
England  by  Dr.  John  Ogle. 
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Certain  changes  in  the  eye  are  known  to  accompany  certain  diseases  of  the 
brain  and  spinal  cord,  and  also  certain  lesions  of  organs  more  remote,  which 
are  also  the  expression  of  general  and  constitutional  disease.  Various  and 
most  important  mdications  of  disease  are  therefore  to  be  seen  in  the  eye.  But, 
like  the  subject  of  syphilis  (see  page  799,  vol.  i),  the  subject  of  diseases  of  the 
eve  has  suffered  from  the  unscientific  division  of  the  field  of  medical  prac- 
tice into  surgery  and  medicine ;  and,  at  the  same  time,  the  uncombined  and 
partial  study  of  eye  diseases  by  the  physician  and  the  surgeon  has  been  a  loss 
to  each,  preventing  each  from  taking  the  comprehensive  view  of  the  whole 
fieurts  which  belong  to  each  particular  case.  One-half  the  facts  are  overlooked 
on  the  one  side  or  on  the  otner;  for  the  ground  has  been  neutral  at  one  time, 
at  another  claimed  as  the  exclusive  province  of  the  surgeon  or  the  physician. 
Although,  therefore,  the  diseases  of  the  eye  form  now  almost  a  distinct 
specialty,  and  are  claimed  by  the  ophthalmic  surgeon,  nevertheless  pa- 
tnology  recognizes  no  such  artificial  distinctions.  The  student  of  medicine 
must  study  diseases  of  the  eye  with  the  aid  of  the  ophthalmoscope  as  a  gen- 
eral practitioner  of  the  healing  art.  Physicians  are  learning  every  day  to  ap- 
preciate the  advantages  of  this  instrument  as  a  valuable  aid  to  diagnosis  and 
prognosiB,  especially  in  cerebral  affections,  and  the  medical  schools  have 
recognized  the  neceisitv  of  teaching  its  use. 

The  innermost  dept^  of  the  eye  of  patients  suffering  from  any  acute  or 
chronic  affection  of  the  nervous  system  ought  to  be  examined,  whether  they 
complain  of  defect  of  sieht  or  not ;  and  practical  experience  in  the  use  of  the 
ophtnalmoscope  is  absolutely  essential.  To  the  works  of  Bader,  Hart,  Soel- 
berg  Wells,  Jonathan  Hutchinson,  Hulke,  Hughlings  Jackson,  and  Zacha- 
riah  Laurence,  the  reader  is  referred  for  guidance  and  directions  in  acquiring 
a  practical  knowledge  of  this  instrument. 

One  of  the  first  and  most  important  observations,  in  a  pathological  point  of 
view,  made  by  the  aid  of  the  ophthalmoscope,  consisted  m  the  recognition  of 
the  close  relations  which  exist  between  the  cerebral  and  intra-ocular  circula- 
tion, as  pointed  out  by  Dr.  Ogle;  and  since  then  the  changes  in  the  optic 
disk,  the  retina,  and  the  choroid,  happening  in  the  course  of  cerebro-spinal  dis- 
ease, have  been  made  the  subject  of  special  study  by  Bouchut,  Bader,  Gale- 
zowski,  Hughlings  Jackson,  Hulke,  Allbutt,  and  Laurence.  The  following 
account  of  these  changes  has  been  compiled  mainly  from  an  able  article  by 
Dr.  Allbutt  on  Medical  OphthalmoMiopy,  in  the  Brit,  and  For,  Medico- Chir, 
Review,  vol.  xii,  1868,  p.  127;  from  jwpers  in  the  Medical  Times  and  Gazette, 
for  1868,  by  the  same  author;  from  the  works  of  Hughlings  Jackson,  Bader, 
Hutchinson,  and  Hulke. 

The  optic  disk  may  be  seen  to  be  the  seat  of  simple  congestion,  and  of  con- 
ffestion  with  efifusion  within  or  around  it,  of  inflammation  of  its  sheath,  of  in- 
flammation in  its  substance,  of  amemia,  and  lastly  of  atrophy. 

The  circulation  of  the  optic  ner\'e  Ls  thus  judged  of  from  the  condition  of 
its  disk  and  of  the  retina,  so  that  any  change  of  vascularity  evident  in  those 
parts  of  the  fundus  of  the  eye  may  be  to  some  extent  an  index  of  changes  in 
the  cerebral  circulation.  The  circulation  in  the  optic  nerve  is  essentially  part 
of  the  cerebral  circulation.  The  optic  tract,  chiasina,  and  nerve  receive  their 
blood-supply  chiefly  from  the  choroid  plexus  and  pia  mater;  the  ovtic  tract 
eenerally  receives  also  a  branch  from  the  middle  cerebral  artery,  anu  close  to 
uie  sclerotic  the  optic  nerve  receives  the  short  cili<try  arteries  given  off  from 
the  ophthalnUe  soon  after  the  arteria  centralis  retina^  Thus  the  blood-supply 
influences  the  appearance  of  lesions  as  they  proceed  from  optic  disk  or  retina^ 

The  retina  may  be  seen  to  be  the  seat  or  fibrous  and  fatty  exudations  or 
patches,  more  especially  in  the  course  of  the  vessels,  also  of  hemorrhages. 

The  choroid  may  be  seen  to  be  the  seat  of  disturbance,  or  loss  of  its  pig- 
ment, and  of  hemorrhages. 
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These  affections  of  the  nerve-vascular  parts  of  the  eye  may  be  embraced 
under  the  following  heads  ( Allbutt)  : 

(1.)  Simple  hi/perceniia  of  the  disks  and  retinal  bloodvessels;  (2.)  Ancemia  of 
the  same  parts;  (3.)  Ischcpmia  of  the  disks  and  its  consequences;  (4.)  Acide  in- 
terstitial  neiiritis  and  consecutive  atrophy;  (5.)  Neuro-retinitis ;  (6.)  Pcn-n«4- 
ritis,  chronic  neuritis ;  (7.)  Primary  or  simple  progressive  atrophy. 

The  Bloodvessels  within  the  eye  may  be  seen  to  undergo  many  character- 
istic changes,  such  as  diminutions  or  obliterations,  dilatations,  tortuosities, 
pulsations,  varicosities,  blood  stasis,  embolism,  thrombosis,  or  rupture.  Ex- 
amples and  descriptions  of  these  various  morbid  lesions  are  to  be  seen  in  the 
valuable  Atlas  of  Liebreich  and  in  the  chromo-lithographs  of  Bader,  Grale- 
zowski,  and  Bouchut. 

In  severe  congestions  within  the  eye  there  is  generally  a  decided  difference 
between  the  conditions  of  the  two  eyes.  The  papilla  is  scarcely  distinguish- 
able in  color  from  the  retina,  and  perhaps  is  to  be  traced  only  by  the  con- 
vergence of  the  vessels.  The  veins  tend  to  become  swollen  and  tortuous^ 
sometimes  varicose.  When  the  centre  of  the  disk  remains  white,  this  form 
of  congestion  has  been  named  peri-papillary  (Boitchtt)  ;  and  is  often  seen  to 
be  confined  wholly  or  partially  to  one  part  of  the  circumference  of  the  disk 
with  the  corresponding  district  of  the  retina. 

The  retardation  of  blood  in  the  veins  produces  in  them  every  degree  of 
change,  from  simple  dilatation  to  varicosity,  elongation,  and  even  rupture ; 
and  ruptures  are  most  frequent  in  cases  of  albuminuria.  The  effused  blood 
degenerates  more  or  less  quickly,  so  that  these  hemorrhages  appear  also 
as  whitish  blotches  or  streaks  in  the  course  of  the  vessels,  ana  are  veir 
characteristic  of  that  state  of  the  system  in  which  the  small  rough  kidney  is 
found. 

Simple  hyperctmia  may  be  due  to  orbital  disease,  to  choroiditis,  or  to  Bright's 
degeneration  and  alcoholismus ;  but  in  by  far  the  greater  number  of  cases  it  is 
due  to  encephalitic  disease — to  tumors,  acute  or  chronic  meningitis,  or  to 
changes  in  cerebral  vascularity,  attended  ^ith  convulsions. 

The  Optic  Disk. — ^The  lesions  which  attract  most  attention  here,  as  con- 
nected with  central  disease,  are — (1.)  Optic  neuritis,  with  its  consecutive  atro- 
phy; and  (2.)  Primary  or  progressive  atrophy. 

Optic  neuritis  is  very  generally  coexistent  with  meningitis  of  the  base  of 
the  brain,  with  tumors,  and  with  large  hemorrhages;  and  hence  it  is  a  valu- 
able symptom.  It  is  to  be  distinguished,  however,  as  such,  from  the  retina- 
neuritis  of  albuminuric  patients,  and  from  the  retino-choroiditis  of  syphilis, 
mainly  by  the  history'  of  the  case,  and  the  limitation  of  the  affection  for  the 
most  part  to  the  papilla  and  converging  vessels.  It  is  a  candition  marked  by 
serous  infiltration  and  prominence  of  the  papilla,  and  is  most  commonly  due  to 
extra  ocular  causes,  whether  orbitar  or  cerebral  (GRiEFE).  The  disk  becomes 
larger  than  usual,  its  edges  indistinct,  irregular,  and  puffy ;  the  infiltration 
casting  a  veil  over  it,  so  as  to  change  its  color  into  a  lilac-gray,  and  more  or 
less  to  conceal  the  vessels  as  they  pass  within  its  margin.  The  veins  increase 
in  size,  become  tortuous,  or  even  varicose ;  they  darken  in  color,  and  are  seen 
to  be  gorged  with  blood ;  the  capillaries  also,  which,  in  their  normal  state, 
ought  not  to  be  seen,  become  evident,  and  give  a  mossy  ^or  woolly  appearance 
to  the  disk.  The  walls  of  the  vessels  are  mostly  hcaltny,  so  that  the  extrava- 
sations of  blood,  often  seen  in  albuminuric  cases,  do  not  generally  occur  in 
optic  neuritis.  The  lesion  is  generally  seen  in  both  eyes,  unless  it  depend 
upon  orbitar  disease.  The  pupils  are  generally  dilated ;  in  simple  atrophy 
they  are  for  the  most  part  contracted. 

fiuring  the  congestive  stage  of  optic  neuritis,  the  optic  nerve  for  more  or 
less  of  its  length  is  of  dimmished  consistence,  and  of  a  red  or  yellowish- 
gray  color.  The  sheath  is  thickened — inflammatory  thickening  (Virchow)  ; 
and  the  contents  of  the  sheath  may  be  pultaceous,  when  the  soft^^ning  gen- 
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erally  extends  to  the  chiasma,  or  far  beyond  the  tracts^  and  even  as  far  as 
the  central  pedtuicles,  corpora  geniculata  and  quadrigemina  (Galezowski, 
Turck). 

The  next  stage  in  the  process  of  optic  neuritis  is  the  commencement  of  the 
eonBceutive  atrophy.  The  intense  vascularity  in  and  about  the  disk  subsides — 
the  infiltrations  are  absorbed — the  nerve  whitens,  and  the  capillaries  slowly 
shrivel  and  vanish.  The  edges  of  the  disk  become  distinct,  but  are  deformed  ; 
and  patches  of  organized  lymph  are  to  be  seen  ujwn  and  about  them.  Never- 
theless vision  is  verv  little  interfered  with  ;  and  therefore  this  disorder  of  the 
eve  is  apt  to  be  overlooked ;  and  sometimes  when  patients  were  more  or  less 
blind  in  the  acute  stage,  sight  has  been  recovered  to  some  degree  in  the  sub- 
sequent sta^e,  when  the  consecutive  atrophy  commences.  Tumefaction  dis- 
appears in  the  injured  nerve,  the  nerve-fibres  are  mostly  broken  up,  and  there 
is  considerable  hypertrophy  of  the  connective  tissue.  The  nutrition  of  the 
nerve  has  been  interfered  with,  but  the  nerve,  though  crushed,  may  not  be 
quite  killed.  It  generally  is  not,  and  if  relieved  from  congestion,  it  has  a 
cnance  of  recovery. 

In  optic  neuritis,  Mr.  Hutchinson  considers  that  "  the  neurilemma  is  first 
involved  in  the  neuritisy  and  that  its  nuclei  proliferate.  Into  its  meshes  the 
effusions,  solid  or  fluid,  of  inflammation  taKe  place ;  and  it  is  owing  to  the 
continuity  of  their  structure  that  the  inflammatory  process  travels  from  one 
end  of  the  nerve  to  the  other.  Thus,  also,  the  nerve-tubules  are  subjected  to 
pressure,  and  their  function  is  suspended."  This  view  is  concurred  in  by 
Drs.  H.  Jackson,  Virchow,  and  most  continental  pathologists.  On  the  other 
hand,  the  able  writer  on  the  subject  of  Medical  Ophthalmoscopy ,  in  the  British 
and  Foreign  Med.-Chir,  Review  for  1868,  does  not  consider  that  the  structure 
of  the  nerve  is  primarily  in  fault,  but  concludes  that  optic  neuritis  depends 
not  at  all  upon  the  nature  of  the  intra-cranial  disease,  but  upon  the  amount 
of  resistance  which  it  offers  to  the  circulation.  M.  Bouchut  likewise  con- 
cludes that  meningitis  does  not  disturb  the  optic  nerve  by  exciting  inflamma- 
tion in  the  course  of  the  neuriletnma,  but  by  throwing  up  a  dam  in  the  way 
of  the  venous  blood.  The  choroido-retinal  branches  of  the  ophthalmic  vein 
convey  the  blood  to  the  cavernous  sinus,  and  thence  into  the  petrous  or  lateral 
sinus,  to  gain  the  jugular  vein.  But  there  are  lesions  which  act  as  obstacles 
to  the  flow,  and  tend  to  dam  up  the  blood  in  the  sinuses  for  more  or  less  of 
their  extent.  Such  obstacles  frequently  occur  from  inflammation  of  the 
brain  or  of  its  membranes,  tumors,  phlebitis,  hemorrhages,  chronic  hydro- 
cephalus, cerebral  congestions,  and  w*nich  sooner  or  later,  by  obstruction  to 
the  circulation,  cause  degenerations  of  the  retina  and  cliaroid,  and  atrophy  of 
the  optic  nerve  and  disk. 

Simple  primary  or  progressive  atrophy  of  the  optic  disk  is  the  most  hopeless 
of  lesionB.  It  is  a  process  of  degeneration  from  within,  mostly  ending  in  utter 
blindness.  It  must  be  distinguished  from  atrophy  with  glaucomatous  exoava* 
Hon  or  posterior  staphyloma,  and  from  the  changes  in  the  disk  which  may  ac- 
company pigmentary  retinitis  and  choroiditis. 

Tne  appearance  of  progressive  atrophy  is  characteristic.  The  fine  capillaries 
which  give  the  rosy  tmt  of  the  healthy  disk  slowly  wane,  and  a  dead  white  or 
pearl-like  white  is  lefl.  Vision  is  lost,  passing  steadily  and  surely  away.  The 
border  of  the  disk  is  sharj),  clearly  defined,  flat,  and  even,  and  it  strongly  con- 
trasts, by  its  whiteness  and  definition,  with  the  red  tissues  surrounding  it. 
The  lesion  depends  nearly  always  on  some  disease  of  the  cerebrum,  cerebellum, 
or  spinal  cord.  In  many  the  atrophy  is  of  a  mixe<l  kind,  and  there  may  be 
aliffnt  efTusion. 

Temiopia  (lateral)  is  always  due  to  cerebral  disease. 

The  optic  nerves  are 'almost  always  involved  in  the  process  of  meningitis  at 
the  base,  and  in  tuberculous  meningitis,  optic  tieuritis  almost  always  exists. 
Not  00  meningitb  confined  to  the  fissure  of  Sylvius,  or  upon  the  convex  surface 
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of  the  brain.  Bouchut,  on  the  other  hand,  gives  a  table  of  fifty-seven  cases 
of  meningitis,  some  tuberculous  and  some  not,  where  obvious  changes  were 
seen  in  the  eye,  in  all  except  two. 

In  the  first  period  of  meningitis,  he  finds  dilatation  of  the  veins  of  the  retina, 
peri-papillary  congestion,  and  often  effusion.  In  the  second  period,  tortuous 
veins,  stasis,  thrombosis,  and  even  rupture  of  the  vessels — lesions  which  ap- 
pear more  or  less  quickly,  according  to  the  amount  of  obstruction  to  the  cir- 
culation in  the  sinuses  occasioned  by  the  meningitis.  It  alwa3rs  tends  mechan- 
ically to  oppress  the  venous  circulation.  Lesions  in  the  back  of  the  eye  are 
also  to  be  seen  in  Bright's  disease  and  syphilis. 

In  Bright* 8  disease  the  nutrition  of  the  optic  nerve  as  well  as  of  the  retina  is 
profoundly  altered;  and  atrophic  changes  of  the  nerves  have  been  found,  even 
at  the  corpora  quadrigemina,  with  fatty  patches  in  and  about  the  ehiasma 
(Galezowski).  Upon  the  retina,  extravasations  are  found  in  the  course  of 
the  vessels.  These  extravasations  are  slowly  effused,  and  pass  into  degener- 
ative states,  forming  white  patches  or  striations  along  the  margins  of  the  veins, 
while  other  patches  may  be  due  to  degeneration  of  the  retina  itself.  These 
retinal  degenerations  are  the  first  in  order  in  BrighVs  disease;  while  in  cerebral 
disease  the  optic  disk  is  generally  the  first  part  to  show  signs  of  change. 

In  syphilis  the  choroid  is  the  chief  seat  of  lesion ;  and  patches  of  man  v  colors 
are  to  be  seen  at  the  back  of  the  eye,  some  of  a  brilliant  white,  others  of  darker 
tints,  such  as  red  or  brown. 

The  most  important  indications  of  cerebro-spinal  organic  lesions  capable  of 
recognition  by  ophthalmoscopic  examination  of  the  eye  have  been  summed  up 
as  follows  by  Dr.  E.  Bouchut,  and  are  here  given  together  with  the  observa- 
tions of  Dr.  Clymer  on  lesions  in  the  ftindus  of  the  eye,  significant  of  general 
diseases : 

(1.)  Optic  neuritis  and  nenro-retinitis,  choroiditis,  and  papillary  atrophy  ac- 
company the  greater  number  of  acute  and  chronic  affections  of  the  brain  and 
spinal  cord. 

(2.)  The  law  of  coincidence  of  optic  neuritis  and  organic  lesions  of  the  ner- 
vous system  may  be  explained  by  the  anatomical  and  physiological  relations 
of  the  eye  with  the  brain  and  spinal  cord. 

(3.)  Whenever  any  positive  hindrance  occurs  in  the  cerebral  circulation, 
in  consequence  of  a  lesion  of  the  brain  or  spinal  cord,  there  is  papillary  and 
retinal  hypercemia. 

(4.)  When  there  is  acute  or  chronic  inflammation  of  the  brain,  it  may  ex- 
tend to  the  eye  by  following  directly  the  course  of  the  optic  nerve. 

(5.)  Affections  of  the  anterior  spinal  cord  may,  on  account  of  the  anasto- 
mosis of  its  nerves  with  the  sympathetic,  at  a  level  with  the  two  first  dorsal 
pairs  of  nerves,  produce  the  phenomena  of  papillary  hypertrophy  in  the  eye, 
followed  later  by  atrophy  of  the  optic  nerve. 

(6.)  Optic  neuritis  and  neuro-retinitis,  caused  by  acute  and  chronic  diseases 
of  the  nervous  system,  are  generally  found  in  both  eyes. 

(7.)  In  affections  of  the  brain  and  its  meninges,  optic  neuritis  is  most  often 
more  marked  in  the  eve  corresponding  to  the  hemisphere  most  severely  affected. 

(8.)  Changes  in  tfie  optic  nerve  and  the  retina,  accompanying  disorders  of 
sensibility,  of  intellect,  and  of  motility,  always  indicate  organic  diseases  of  the 
brain. 

(9.)  These  changes  in  the  optic  nerve  and  the  retina  should  not  be  separated 
from  other  symptoms  of  the  existing  disease;  their  presence,  however,  is  an 
element  of  diagnosis  of  positive  certainty.  (Communicated  to  the  French 
Academy  of  Sciences,  June  8,  1868.') 

Ischipmia  of  the  dii<ks  occurs  in  all  intra-cranial  affections  which  more  or  loss 
directly  distend  the  ophthalmic  veins,  as  meningitis,  hydrocephalus,  and  intra- 
cranial tumors.  In  meningitis,  the  exudation  at  the  base  of  the  brain  may 
press  upon,  or  the  inflammation  may  involve,  the  cavernous  sinus,  in  which 
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case  there  is  only  ischcemuz.  Or  the  inflammation  may  creep  down  the  nerve 
and  cause  neuritis  optiei,  or  it  may  mainly  follow  the  sheath  of  the  nerve  and 
cause  peri-neuritis;  or  it  may  both  afiect  the  sinus  and  the  optic  vein,  and 
may  creep  down  the  nerve ;  in  which  case  there  will  be  both  iscfuetnia  papUlce 
and  neuritis,  Bouchut  thinks  that  the  changes  in  the  eye  often  occur  early 
enough  to  be  the  first  certain  signs  of  the  existing  disease.  He  relates  a  case 
of  tttbereuhus  meningitis  of  the  convexity  of  the  brain,  whose  diagnosis  by  the 

general  symptoms  was  at  first  doubtful,  but  which  was  immediately  made  clear 
y  the  ophthaimoscopical  signs, — oedematous  redness  of  the  retinse  and  of  the 
papilbe,  stasis  in  the  retinal  veins,  and  depigmentation  of  the  choroid.  The 
diagnosis  was  confirmed  at  the  autopsy  {Groz,  Med,,  Juillet,  1868).  Dr.  Clif- 
ford Alibutt  has  observed  that  the  mirror  shows  the  presence,  or  the  traces, 
of  meningitis  in  a  large  number  of  children,  and  of  adults,  who  survive,  and 
in  whom  the  disease  may  or  may  not  have  been  suspected.  Such  persons  who 
have  survived  the  disorder,  tubercular  or  not,  may  wholly  recover  from  a  state 
of  obscure  and  protracted  ill-health ;  or  a  want  of  full  mental  power  or  a  ca- 
priciousness  of  temper  may  remain ;  or  the  reason  or  the  afiections  may  be 
changed  to  the  degree  of  insanity.  Hydrocephalus  is  very  destructive  to  the 
optic  nerves.  If  it  be  extreme,  the  disks  and  retinae  become  wholly  disorgan- 
Leed,  and  the  optic  nerves  atrophied  by  pressure.  Ischcemia  papillcR  is  the 
earliest  change. 

Intra-cranial  tumors,  including  not  only  malignant  growths  but  cysts,  aneu- 
risms, and  all  local  enlargements  and  thickenings,  arc,  after  meningitis  of  the 
base,  the  most  frequent  cause  of  ischcemia  and  neuritis. 

Disease  of  the  cerebellum — tumors,  inflammatory  changes,  and  softening — 
cause  mischief  to  the  optic  disks. 

Acute  and  chronic  cerebritic  softening  alone  never  produces  ischcemia,  the 
changes  in  the  optic  ner\'e  being  neuritis,  acute  or  chronic,  and  atrophy. 

In  cerebral  hemorrhage,  when  the  eflusion  is  large,  it  causes  stasis  and  in- 
filtration in  and  about  the  optic  disks  by  obstruction,  and  this  is  more  marked 
in  the  eye  corresponding  to  the  site  of  the  clot. 

In  symptomatic  epilepsy,  with  coarse  cerebral  lesion,  optic  atrophy  is  com- 
mon, being  connected  with  the  organic  aflection,  but  it  is  never  associated 
with  essential  epilepsy ;  some  circulatory  troubles  occur  in  the  latter,  and 
venous  dilatatious  are  said  to  have  been  seen  in  the  central  ganglia  in  severe 
cases.  Dr.  Hughlings  Jackson  has  recorded  many  instances  of  convulsions 
beginning  unilaterally  in  which  there  was  double  optic  neuritis  (JRoyal  Land, 
Opkthal,  Hosp,  Rep.,  vol.  v ;  Lond,  Hosp.  Rep,,  vol.  vi ;  The  Med,  Times  and 
Oatette,  May  16, 1868). 

In  general  paralysis,  atrophy  of  the  disks  is  almost  constant ;  but  it  is  not 
an  early  symptom,  appearing  generally  about  the  end  of  the  first  stage  or  the 
beginning  of  the  second. 

In  disease  of  the  spinal  conl,  simple  progressive  atrophy  of  the  optic  nerve 
is  not  uncommon.  It  is  frequent  in  locomotor  ataxy — sclerosis  of  the  posterior 
cord — and  has  been  observed  in  some  cases  of  chronic  myelitis,  not  attended 
with  shooting  pains.  It  probably  depends  upon  an  affection  of  the  great 
sympathetic,  through  its  communication  with  the  anterior  roots  of  the  spinal 
nerves. 

Colored  vision  has  been  seen  in  epilepsy  (Jackson),  and  in  sunstroke 
(jBwiPT,  p.  1046,  vol.  i). 

Color-sensibility  is  of  great  im|)ortance  to  be  recognized  at  the  commence- 
ment of  nerve  atrophy,  and  in  some  forms  of  syphuitic  disease.  In  retinal 
apoplexies  the  chromatic  faculty  is  liable  to  alteration  when  the  patches  are 
veijr  large,  or  when  they  affect  the  central  parts  of  the  retina.  In  syphilitic 
retinitis  or  neuritis,  with  or  without  choroiditis,  the  general  impairment  of 
sight  is  attended  by  loss  of  jKjrception  of  creen,  and  sometimes  of  reil.  In  the 
rtUnitis  of  albuminuria  or  of  diabetes,  there  is  no  color-blindness  until  the 
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disease  has  reached  an  advanced  stage,  so  as  to  involve  the  external  layers  of 
the  retina  and  macula  hdea.  In  atrophy  of  the  nerve  the  chromatic  function 
suffers  from  the  outset,  especially  with  regard  to  red  and  green  (Galezowbki). 

In  the  following  sections  concerning  diseases  of  the  eye,  those  only  will  be 
noticed  which  are  most  frequently  brought  under  the  notice  of  the  physician, 
either  as  diseases  of  the  eye,  or  as  morbid  states  of  that  orean  associated  with 
other  internal  lesions,  often  of  a  general  or  constitutional  kind. 

The  descriptions  given  of  the  following  diseases  are  compiled  mainly  from 
the  works  of  Bader,  of  Stellwag  von  Carion,  and  Mackenzie,  on  diseases  of 
the  eye. 

Section  II. — Diseases  of  the  Conjunctiva. 

CONJUNCTIVITIS — Syn,y  ophthalmia. 

Latin  Eq.,  InflammaUo  conjunctivcB — Idem  valet,  Ophthalmia;  French  Eq.,  GmjonC' 
iivite;  Gkrm AV  E(i.fEnt2undung der  Bin(iehaui'--Syn.,Augeneni2undunff;  Italiak 
Eq  ,  Cbfyunctivitide, 

Definition. — Infiammaiion  of  the  conjunctiva. 

Pathology. — Tjie  conjunctiva  is  the  mucous  membrane  of  the  eye,  and  be- 
gins as  the  immediate  continuation  of  the  skin  of  the  face  at  the  edges  of  the 
eyelids.  Like  other  mucous  membranes,  it  thus  forms  a  surface,  communi- 
cating with,  and  to  a  very  considerable  degree  exposed  to,  the  external  air. 
An  ocular  portion  of  conjunctiva  covering  the  eyeball,  and  a,  palpebral  portion 
covering  the  eyelids,  are  to  be  distinguished,  with  the  fornix  and  semilunar 
fold  at  the  inner  canthus,  uniting  these  two  portions.  Near  the  cornea  the 
conjunctiva  is  in  closest  contact  with  the  sclerotic.  Its  epithelium  is  strongly 
developed,  and  is  continued  over  the  surface  of  the  cornea.  In  childhood  the 
ocular  conjunctiva  is  almost  transparent ;  but  with  advancing  age  it  becomes 
opaque,  and  bloodvessels  appear  in  it,  anastomosing  freely  with  those  of  the 
palpebral  portion.  The  vessels  are  most  abundant  on  the  tarsal  parts.  The 
vessels  of  the  subconjunctival  tisstte  are  supplied  by  the  ophthalmic  artery,  and 
anastomose  freely  with  those  bf  the  interior  of  the  eye,  so  that  changes  within 
the  orbit,  or  within  the  eyeball,  may  cause  over-nilness  of  the  conjunctival 
vessels.  The  fifth  (trifacial)  nerve  supplies  the  conjunctiva  very  richly  with 
nerves,  and  especially  the  palpebral  portion.  The  structure  generally  is  that 
of  mucous  membrane,  the  component  parts  being  mainly  connective  tissue  cor- 
puscles, and  the  loose  shreddy  ouudles  of  fibres  of  intercellular  substance  lying 
between. 

These  connective  tissue  corpuscles  are  generally  found  to  be  the  centres 
where  the  morbid  processes  commence  in  the  conjunctiva,  especially  those  of 
proliferation^  which  may  be  so  luxuriant,  and  the  morbid  products  so  great, 
that  the  interspaces  of  tissue  may  be  completely  filled  up  with  new  growth, 
which  sometimes  undergoes  fiitty  degeneration.  The  products  of  growth  are 
always  greater  in  the  superficial  than  in  the  deep  layers. 

The  outermost  layers  thus  become  constantly  loosened ;  and  the  excretion 
of  new  material  the  more  extensive,  the  more  rapidly  the  process  runs  its 
course,  and  the  more  luxuriant  the  proliferation  of  tissue.  As  the  process  in- 
creases in  severity,  the  elements  become  more  and  more  removed  from  the 
characters  of  epithelium,  and  are  gradually  changed  into  mucus-  or  pus-corpus- 
cles. The  character  of  the  secretion  also  changes.  It  no  longer  mixes  with 
the  tears,  but  is  a  thick  and  transparent  material,  which  rolls  up  into  balls. 
As  the  process  becomes  more  severe  the  secretion  becomes  opaque  from  pus, 
and  may  be  a  whitish-yellow  or  green-gray  color  (catarrhal), 

Conjinict iritis,  or  ophthalmia,  has  been  distinguished  into — (1.)  Catarrhal; 
(2.)    Pustular;  (3.)   Purulent;   (4.)    Gonorrhceal;   (5.)   Strumous,   and   (6.) 


SYMPTOMS   OF   CONJUNCTIVITIS.  217 

Chrome;  but  the  distinctions  which  theoretically  cause  the  forms  of  conjunc- 
tival inflammation  to  be  separated  from  each  other,  are  in  reality  such  that  in 
practice  they  run  into  each  other  by  so  many  numerous  intermediate  forms 
and  combinations,  that  diagnosis  may  altogether  depend  upon  the  view  taken 
by  the  physician  of  the  case. 

Symptoms. — The  most  striking,  prominent,  and  common  to  several  or  to 
all,  is  the  **  redness  of  the  eye,"  caused  by  the  various  kinds  of  increased  vascu- 
larity. It  varies  as  to  tint  and  as  to  the  arrangement  of  the  bloodvessels 
which  appear  on  the  surface.  It  is  usually  of  a  bright  scarlet  color  in  simple 
conjunctivitis,  may  affect  the  ocular  or  palpebral  conjunctiva  alone,  and  may 
involve  the  subconjunctival  tissue,  or  the  sclerotic  also.  It  varies  in  degree, 
is  usually  irregularly  distributed  or  diffused  in  patches,  some  fasciculi  of  ves- 
sels being  more  distended  than  others ;  but  when  the  inflammation  is  intense, 
the  vascularity  may  be  so  great  as  to  obscure  completely  the  color  of  the 
** white  of  the  eye*'  (the  sclerotic),  so  that  the  whole  surface,  except  that  of  the 
cornea,  becomes  of  a  scarlet  red.  As  a  rule,  the  redness  is  most  considerable 
over  the  palpebral  conjunctiva  and  at  the  fornix,  whence  it  advances  grad- 
uallv  towards  the  cornea, 

Tne  bloodvessels  of  the  ocular  conjunctiva  and  of  the  subconjunctival  tissue, 
thus  rendered  visible  by  inflammation,  anastomose  freely  with  each  other,  and 
so  form  a  network  over  the  conjunctiva,  which  can  be  made  to  glide  to  and  fro 
on  gently  rubbing  the  conjunctiva  against  the  sclerotic,  or  the  network  of  ves- 
sels "  can  be  slipped  and  dragffed  about  over  the  adjacent  surface  by  moving 
the  eyelids  with  the  finger  "  (Watson).  In  this  way  can  be  recognized  the 
share  which  the  conjunctival  vascularity  takes  in  the  general  **reaness  of  the 
eye."  Varicose  conditions  of  the  capillaries  may  occur,  and  they  may  spon- 
taneously rupture,  as  during  coughing,  when  a  red  non-vascular  patch  will 
denote  the  site  of  extravasated  blood.  It  is  then  commonly  called  a  '*  blood- 
9kU  eye,"  meaning  thereby  ecchymosis. 

Such  ecchymosis,  or  bloodshot  condition,  occurs  spontaneously  in  some  per- 
sons ;  and  then,  though  harmless  in  itself,  it  ought  to  be  taken  as  a  sign  or 
hint  that  there  may  be  morbid  changes  of  bloodvessels  in  other  parts. 

In  contradistinction  to  conjunctival  redness,  the  redness  of  the  sclerotic,  as 
seen  through  the  conjwictiva,  must  also  be  recognized  by  its  appearance  and  by 
the  arrangement  of  its  vessels.  The  tint  of  the  redness  is  different  from  the 
vascularity  of  the  conjunctiva,  and  two  kinds  of  "sclerotic  redness"  are  to  be 
distinguished,  namely : 

(1.)  Delicate  pink  or  red  patches — indicating  circumscribed  sclerotitis  or 
morbid  changes  in  the  iris  (iritis)  or  ciliary  processes.  If  the  redness  sur- 
rounds the  margin  of  the  cornea  like  a  halo,  over  which  the  conjunctiva  is 
easily  made  to  slide,  forming  a  zone  of  sclerotic  redness,  it  is  known  as  a 
** sderotie  zone**  or  "ciliary  redness,*' &n<\  indicates  undue  vascularity  of  the 
parts  within,  especially  of  the  ciliary  procejtuej*.  The  vessels  are  small  and 
fine,  like  hairs,  radiating  and  straight.  They  cannot  be  made .  to  shift  their 
place  by  any  dragging  of  the  lids. 

(2.)  Large  bloodvessels  emerging  fn)m  the  interior  of  the  eye  through  the 
sclerotic,  in  the  ciliary  region,  especially  in  front  of  the  sclerotic  insertion  of 
the  recti  muscles,  one  generally  from  the  rectus  extemus,  and  two  from  each 
of.the  other  recti.  These  vary  in  iuiml)or,  and  may  be  of  hair-like  thinness, 
or  large  and  varicose.  Such  forms  of  vascularity  are  met  with  most  frecjucntly 
in  the  chronic  stage  of  arthritic  ophthalmia ;  and  is  seen  in  chronie  gUiuconui, 
hypermetropic  and  presbyopic  patients,  where  the  eye  is  subjected  to  much 
&tigue. 

Uonjunctival  and  sclerotic  rednes.s  may  occur  simultaneously  in  iritiji  and 
eatarrhal  ophthalmia,  and  may  be  distinguished  by  the  characters  already  in- 
dicate<l. 

When  the  vascular  ocular  conjunctiva  and  subconjunctival  tissue  next  the 
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cornea  becomes  swollen,  the  lesion  is  termed  "chemam"  (from  zVf^t  hicUua — 
a  gap  or  hollow),  and  the  swelling  may  be  so  great  that  the  swollen  vascular 
conjunctiva  overlaps  the  cornea,  which  thus  lies  in  a  hollow  or  pit,  and  may 
be  quite  hidden  from  view — the  swollen  vascular  tissue  protruding  from  be- 
tween the  lids,  and  preventing  their  being  completely  closed  or  opened.  The 
condition  is  accompanied  wnth  pain  and  heat.  The  material  causing  the 
swelling  of  chemosis  may  be  blood,  serum,  or  both,  escaped  from  an  incision, 
or  it  may  be  a  fibrinous  solid  cheniosiSf  by  infiltration  of  lymph  or  fibrin,  as 
in  the  acute  stage  of  diphtheritic  ophthalima.  It  always  indicates  a  high  de- 
gree of  inflammation. 

(Edema  of  the  conjunctiva^  or  infiltration  of  its  non-vascular  tissue  with  fluid, 
is  observed  in  the  course  of  Brighfs  disease,  and  in  simple  catarrhal  ophthal- 
mia in  weak  persons. 

A  discharge  of  fluid  flows  from  the  inflamed  conjunctiva.  It  consists  of  de- 
composed intercellular  substance,  with  different  kinds  of  cells,  epithelium  (old 
or  young),  mucv^-ceWs  (with  turbid  contents — cloudy  swelling — and  small 
nuclei),  pus-^ieUs,  incompletely  developed  nuclei — fatty  degenerated  pus-cells 
and  nuclei.     If  the  discharge  contains  pus,  it  is  generally  contagious. 

The  discharge  varies  in  consistence :  it  may  be  viscid  and  transparent,  as  in 
chronic  catarrhal  ophthalmia.  In  the  acute  form,  it  is  viscid,  transparent, 
and  streaked  with  gray  at  the  commencement ;  it  is  opaque  and  streaked  with 
yellow-gray  when  inflammation  has  reached  its  height.  The  more  acute  and 
severe  the  inflammation,  the  more  abundant,  thinner,  and  less  viscid  is  the 
discharge. 

The  more  viscid  it  is  the  less  will  it  mix  with  the  tears,  and  will  only  do  so 
when  it  becomes  greenish,  yellow,  opaque,  and  fluid.  The  proliferation  of 
material  is  most  active  close  to  the  surface  of  the  conjunctiva. 

Intolerance  of  light  {photophobia)  and  spasmodic  closure  of  the  eyelids  is  gen- 
erally most  expressed  when  the  cornea  becomes  implicated ;  ana  very  slight 
morbid  changes  will  often  produce  the  most  intense  photophobia — the  instinc- 
tive or  reflex  desire  to  exclude  the  light  causing  the  spasmodic  closure.  This 
spasmodic  closure  may  be  subdued  by  the  application  of  tindure  of  iodine  to 
tne  skin  of  the  eyelids  twice  a  week — taking  special  care  that  none  runs  into 
the  eye ;  also  by  the  insertion  of  a  seton  in  the  skin  of  the  corresponding 
temple  (Bader). 

natei'ing  of  tlie  eye  (epiphora^,  profuse  flow  of  tears  (lachrymaiion),  are  also 
most  expressed  when  the  cornea  is  implicated,  as  by  a  minute  superficial  ulcer, 
inflammation,  or  pustular  comeitis.  The  forcible  opening  of  the  eyelids  will 
then  be  followed  by  a  gush  of  hot  and  scalding  tears,  discharged  from  the 
outer  and  upper  part  of  the  fornix,  where  most  of  the  lachrymal  ducts  open 
on  the  conjunctiva. 

Pain  during  conjunctivitis,  if  severe,  is  a  sign  of  implication  of  the  cornea, 
by  ulceration  or  suppuration ;  and  its  sudden  appearance  and  sudden  subsi- 
dence, after  six  to  twelve  hours  in  diphtheritic  ophthalmia  suggests  perforation 
of  the  cornea. 

One  form  of  ophthalmia  may  pass  into  another  by  numerous  intermediate 
forms  and  combinations — catarrhal  into  gonorrhceal,  and  granular  into  diph- 
theritic. Implication  of  the  cornea  and  changes  in  the  eyelids  may  happen 
at  any  stage. 

Treatment  must  be  directed  to  the  purulent  discharge,  whatever  may  be 
the  condition  of  other  parts,  by  caustic  and  astringent  remedies. 

Dr.  Bader  recommends  the  following  lotion  for  catarrhal  and  other  mild 
forms  of  purulent  o[)hthalmia. 

R.  Aluminis,  gr.  xxx;  Spir.  Vin.  Beet.,  fjss. ;  Aquaj  Rosar.,  ad  5viii; 
misce. 

In  simple  ophthalmia,  whenever  undue  vascularity  of  the  conjunctiva 
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exists,  the  state  of  the  eyelashes  and  the  tear-duets,  the  puncta,  and  surface  of 
the  conjunctiva,  especially  the  fornix  and  the  portions  along  the  inner  edges 
of  the  palpebral  margins,  should  be  particularly  examined.  Small  white  par- 
ticles of  chalk  may  hd  working  their  way  towards  the  surface,  an  eyelash  may 
be  turned  inwards  on  the  eyeball,  or  lodged  in  one  of  the  canaliculi. 


CATARRHAL  OPHTHALMIA. 

Latik  Eq.,  Ophthalmia  cum  caiarrho;  French  Eq.,  Ophihalmie  eaiarrhale;  German 
£q.,  Qiiarrhalische  Augenenizundung ;  Italian  £q.,  Oftalmiaeatarrale, 

Definition. — An  inflammation  of  the  conjunctiva  and  the  Meibomian  follicles, 
charaderized  by  the  secretion  of  a  varying  amount  of  turbid,  mucous,  or  of  muco- 
purulent mnterial,  the  discharge  of  whim  is  cansiaerable,  with  some  hypercsmia 
and  swelling  (Von  Carion). 

Pathology. — If  with  the  conjunctiva  the  sclerotic  seems  unduly  vascular,  a 
rheumatic  condition  may  be  associated  with  the  ophthalmia  and  has  been 
named  eatarrho-rheumatic  ophthalmia,  to  indicate  the  combinations. 

Symptomi. — The  conjunctiva  becomes  vascular,  generally  first  at  the  inner 
candius,  and  in  slight  cases  the  vascularity  confines  itself  to  the  palpebral  con- 
junctiva, or  to  the  sefnilunar  fold  and  ca'runcle.  In  severe  cases  a  uniform  red- 
ness of  the  ocular  and  palpebral  conjunctiva,  obscuring  its  large  vessels,  is  ob- 
served. There  is  a  reticular  injection  of  the  ocular  conjunctiva ;  and  in  the 
severest  forms  the  whole  conjunctiva  is  reddened  of  a  light  hue,  so  long  as  the 
symptoms  of  irritation  only  predominate.  Numerous  small  blood-spots  may 
appear  among  the  enlarged  vessels  of  the  ocular  conjunctiva.  The  swelling 
rarely  amounts  to  chemosis,  and  in  weak  persons  oedema  of  the  lids  may  ap- 
pear ;  but  there  is  no  intolerance  of  light  unless  the  cornea  becomes  impli- 
cated.    Swelling  is  chiefly  seen  in  the  semilunar  fold  and  caruncle. 

The  discharge  at  first  is  viscid  and  clear,  with  a  few  opaque  flocculi,  which 
causes  the  discharge  to  be  streaked  with  gray.  It  is  composed  of  fully  but 
ill-developed  epithelial  cells,  with  one,  rarely  with  two  nuclei,  and  mucus 
oelli>;  ana  during  the  acute  stage  mucus  and  pus  cells  with  ill-developed 
epithelial  cells.  It  then  becomes  opaque  and  yellow.  At  first  the  pus  is  not 
aoundant,  and  it  may  generally  be  seen  lying  in  the  angle  between  the  eye 
and  the  lower  lid  upon  pulling  the  lids  apart ;  or  it  makes  itself  visible  at  the 
comer  of  the  eye,  or  between  the  eyelashes,  along  the  edges  of  the  lids.  In 
chronic  catarrhal  ophthalmia  it  becomes  transparent  and  viscid.  It  does  not 
mix  with  the  tears,  the  flow  of  which  is  not  increased  unless  the  cornea  is  im- 
plicated. 

"Stiffness  of  the  eyelids,"  and  a  sensation  as  if  "sand  had  got  into  the  eye, 
are  the  statements  usually  made  by  patients  at  the  commencement  of  catar- 
rhal ophthalmia,  and  it  is  commonly  called  and  considered  to  be  a  "cold  in  the 
eye."  During  sleep  there  is  very  little  secretion  from  the  conjunctiva,  so  that 
in  the  morning  afler  sleep  a  sensation  of  "dryness  of  the  eye"  is  complained 
of;  and  the  slight  discharge  that  has  occurred  is  so  altered  in  character  that, 
accumulating  round  the  eyelashes,  it  causes  them  and  the  eyelids  to  "stick 
together" — a  condition  which  at  once  suggests  the  use  of  astringent  lotions. 
The  leading  symptoms  are  then  redness  of  tne  conjunctiva,  some  pain  and  un- 
easiness of  the  eye,  an  increased  di^^charge  from  the  conjunctival  membrane 
and  Meibomian  follicles,  and  sticking  toaetlier  of  the  eyelashes  mid  eyelids. 

Vision  is  generally  more  or  less  impaire<l,  by  flocculi  suspended  in  the  tears 
bein{^  diflliised  over  the  cornea  by  the  motion  of  the  lids.  They  render  objects 
cloudy,  as  if  a  smoked  glass  were  held  before  the  eye. 

Prognoiis. — ^If  left  without  treatment  acute  catarrhal  ophthalmia  may  get 
well  in  about  six  weeks ;  otherwise  it  goes  on  to  purulent  opidhidmia,  or  it  may 
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become  chronic,  or  pass  on  into  granular  ophthalmia^  thus  proving  a  source  of 
permanent  irritation.  Under  Judicious  treatment  it  ought  to  subside  in  from 
two  to  six  weeks.  It  is  one  or  the  most  common  forms  of  ophthalmia  or  dis- 
eases of  the  eye. 

Causes. — Sudden  atmospheric  changes,  as  from  crowded  rooms  to  the  open 
air;  the  contact  of  secretions  from  other  mucous  membranes,  such  as  the 
vagina  or  the  lachrymal  sac,  are  the  most  frequent  causes  of  catarrhal  oph- 
thalmia. It  may  also  occur  during  the  course  of  erysipelas,  or  after  measles, 
small-pox,  or  scarlet  fever  (exanthematic  ophthalmia ),  eczema  or  herpes  of 
the  face,  or  aft^r  injuries  to  the  eye. 

Treatment. — Exposure  to  draughts  or  currents  of  air  are  to  be  avoided ;  and 
the  patient  ought  to  remain  in  a  room  of  uniform  temperature,  and  have  the 
bowels  freely  moved  by  a  searching  purgative  such  as  calomel  smd  jalap.  As- 
tringents or  caustics  applied  to  the  conjunctiva  usually  arrest  the  inflamation. 
Local  applications  to  the  affected  membrane  are  more  useful  than  general 
treatment.  "Greneral  remedies  in  this  disease  are  inferior  to  local  ones.  Via- 
lent  general  remedies  are  worse  than  useless,  but  a  local  stimulant  treatment 
may  almost  entirely  be  relied  on"  (Mackenzie,  p.  441,  4th  edition).  This 
disease  is  one  to  which  the  use  of  powerfiil  astringents  is  more  particularly 
applicable.  The  object  of  astringents  and  caustics  is  to  cause  irritation,  with 
destruction  of  the  surface  with  which  they  come  in  contact,  and  to  relieve  the 
loaded  bloodvessels  by  the  "serous  secretion"  they  induce.  The  pain  caused 
by  caustics  or  astringents  should  not  continue  longer  than  from  ten  to  fifteen 
minutes.  The  best  astringent  lotion  is  the  "  htio  aluminis"  already  given  at 
page  218,  ante,  if  there  is  no  intolerance  of  light  or  pain.  But  before  using 
either  lotion  or  caustics  the  discharge  should  be  washed  quite  away  from  the 
lids  with  warm  water,  or  warm  milk  and  water,  after  which  the  margins  of  the 
eyelids  and  "inner  comer  of  the  eye"  are  wiped  frequently  with  a  piece  of 
Imt  dipped  into  the  lotion;  and  while  this  is  being  done  the  patient  ought  to 
be  made  to  open  and  close  the  eyelids,  so  as  to  allow  some  of  the  lotion  to  eet 
"into  the  eye."  This  process  is  to  be  repeated  from  three  to  ten  times  daily, 
for  about  five  minutes  each  time,  according  to  the  amount  of  the  discharge. 
The  same  piece  of  lint  is  not  to  be  used  a  second  time,  but  must  be  at  once 
burnt  and  a  fresh  piece  used  for  each  application. 

The  late  Dr.  Mackenzie,  of  Glasgow,  recommended  a  solution  of  the  nitrate 
of  diver  in  distilled  water,  in  the  proportion  of  four  grains  to  the  ounce.  A 
large  drop  of  this  solution  is  to  be  applied  to  the  membrane  once  or  twice,  or 
three  times,  in  the  course  of  the  day,  by  means  of  a  pretty  thick  camel-hair 
pencil.  If  the  patient  recline  his  head  backwards  the  drop  is  to  be  placed  in 
the  hollow  formed  in  the  internal  angle  of  the  eye.  The  drop  will  then  be 
diffused  over  the  globe  upon  the  separation  and  subsequent  winking  of  the 
lids.  After  a  minute  or  two  a  pricking  smarting  sensation  is  felt,  which  ought 
to  subside  in  from  ten  to  twenty  minutes;  after  which  the  feeling  of  "sand 
in  the  eye"  is  entirely  removed  and  the  inflammation  abated.  The  eye  con- 
tinues easy  for  five  or  six  hours,  when  another  drop  must  be  let  into  it,  and 
so  on  till  the  remedy  is  found  to  give  less  and  less  pain,  and  at  last  is  scarcely 
felt,  and  the  cure  is  complete. 

As  a  caustic,  "green  stone"  (or  lapis  divinus)  may  be  used.  It  is  composed 
as  follows: 

R.  Cupri  Sulphatis,  Nitri  Puri,  Aluminis,  aa  Ji;  Camphone  Rasae,  Jss. 
(Bader).  These  ingredients  are  to  be  dissolved,  and  moulded  into  sticks,  to 
be  used  for  gently  "touching"  the  palpebral  conjunctiva  every  other  day,  as 
long  as  the  discharge  is  abundant. 

Common  salt,  seatquioxide  of  iron,  are  also  used ;  and  it  is  usual  to  write  for 
a  grain  of  sidpfutte  of  zinc,  sulphate  of  copper,  sulphate  of  cadmium,  or  crude 
alum,  to  be  dissolved  in  one  ounce  of  water;  and  half  a  grain  of  nitrate  of 
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silver,  a  quarter  of  a  grain  of  corrosive  mblimate,  four  grains  of  acetate  of  lead, 
two  to  four  grains  of  salt,  or  sesquioxide  of  iron,  to  be  dissolved  in  one  ounce 
of  water;  and  of  tincture  of  opiVm,  half  a  drachm  to  the  ounce.  These  solu- 
tions are  all  now  considered  equally  efficacious.  They  all  act  irritatingly  on 
the  conjunctiva,  causing  an  abundant  nuclear  formation  or  pus,  according  to 
the  strength  of  the  solution. 

To  prevent  the  eyelids  sticking  together  in  the  morning,  after  sleep,  glycerin 
ointment  is  to  be  applied  at  bedtime  along  their  margins. 

It  is  composed  as  follows:  Mix  one  part  of  amyhim  (starch)  with  five  parts 
of  pure  glycerin,  having  previously  heated  the  glycerin,  to  about  90°  Fahr.,  in 
which  the  starch  is  to  be  soaked  (Von  Carion). 

This  ointment  is  soluble  in  water,  always  retains  the  same  consistence,  and 
mixes  freely  with  the  moisture  on  the  conjunctiva.  It  is  therefore  a  useful 
a^nt  for  keeping  the  edges  of  the  lids  moist,  and  serves  also  as  a  vehicle  for 
ouier  astringent  remedies,  such  as  sulphate  of  copper,  acetaie  of  lead,  nitrate  of 
siher,  or  red  oxide  of  mercury.  Two  grains  of  either  of  these  substances,  well 
mixed  with  one  drachm  of  the  glycerin  ointment,  are  equal  in  strength  to  four 
grains  of  the  same  substances  when  mixed  with  one  drachm  of  fat. 


PUSTULAR  OPHTHALMIA. 

Latik  Eq.,  ophthalmia  pustutosn ;  Frekch  £q  ,  Ophthalmie  pustuleiise ;  German  Eq., 
Pustulose  Augetientzundwig ;  Italian  Kq.,  Oftalmia  pustuloaa. 

Definition. — Inflammation  of  the  conjunctiva,  accompanied  by  small,  round, 
eireum^tcribed,  gray,  opaque,  and  more  or  less  vascular  elevations,  which  finally 
become  pustular,  or  nodules  sitxiated  in  the  conjunctiva,  at  or  near  the  outer  and 
ititier  margin  of  the  cornea,  and  rarely  on  the  palpebral  conjunctiva. 

Pathology. — The  lesion  is  generally  associated  with  scrofula,  and  hence 
sometimes  considered  as  a  form  of  **  strumous  or  scrofulous  ophthalmia.*^  It 
has  also  been  called  herpes  of  the  conjunctiva,  and  phlyctenular  ophthalmia. 
It  18  a  disease  to  which  children  are  so  liable,  that  out  of  one  hundred  cases 
of  inflammation  of  the  eyes  of  young  subjects,  ninety  are  of  this  kind.  It  is 
verv  often  the  first  and  earliest  manifestation  of  a  scrofulous  constitution ; 
and,  if  neglected  or  mistreated,  may  become  the  cause  of  permanently  im- 
paired vision,  or  even  of  entire  loss  of  sight.  It  is  most  prevalent  from  the 
time  of  weaning  till  about  eight  years  of  age.  "  When  asked  to  prescribe  for 
children  having  bad  eyes,  you  will  find  in  nineteen  cases  out  of  twenty  that 
jou  have  to  deal  with  purulent  ophthalmia,  if  the  child  be  still  at  the  breast, 
and  with  strumous  (pustular  ophthahnia),  if  it  has  been  weaned"  (Watson). 
It  is  rare  in  adults,  unless  they  have  already  suffered  in  early  life.  Some- 
times one  and  sometimes  both  eyes  are  affected  from  the  first;  or  the  disea.se 
may  paas  from  one  eye  to  another ;  and  when  both  eyes  are  inflamed  at  once, 
the  one  is  ^nerally  much  worse  than  the  other  (Mackenzie).  The  so-called 
"pustules  are  really  small  ** pimples**  at  first,  varying  in  size;  and  round 
their  bases  the  conjunctival  and  subconjunctival  vessels  are  congested.  They 
are  exudations  among  the  subconjunctival  bloo<lvesseb  in  the  first  instance, 
and,  passing  through  various  stages,  may  finally  change  into  ulcers  before 
they  disappear.  Or,  becoming  dee])er  seated,  an  abscess  forms,  accompanied 
by  'much  swelling  of  the  surrounding  sclerotic.  Groups  of  the  so-called  uus- 
tolefi  may  sometimes  be  seen  at  the  margin  of  the  cornea,  close  to  each  otner, 
causing  a  flat,  circumscribed,  gray-red  swelling,  abruptly  defined  by  the 
margin  of  the  cornea,  and  surrounded  by  large  bloodvessels. 

Sjmptomi. — The  ap}3earance  of  the  pustules  is  preceded  by  a  burning,  sting- 
ing pain,  vascularity  of  the  conjunctiva,  with  some  mucous  and  watery  dis- 
diaige,  and  by  intolerance  of  light,  even  in  cases  where  scarcely  any  rc^lness 


222  SPECIAL   PATHOLOGT — PUSTULAR    OPHTHALMIA. 

is  present.  Dr.  Mackenzie  suggests  the  following  anatomical  explanation  as 
sufficiently  accounting  for  this  intolerance  of  light — namely,  that  the  lachry- 
mal nerve,  after  supplying  the  lachrymal  gland,  goes  to  the  conjunctiva  and 
orhicularis  palpebrarum^  and  may  serve  to  establish  a  strong  nervous  sympathy 
of  a  reflex  kind  between  these  parts.  There  is  an  evening  remission  of  the 
disease,  suggestive  of  a  retina  in  a  state  irritable  to  light. 

This  lesion  of  the  eyes  is  generally  associated  with  other  symptoms  of  scrof- 
ula, such  as  eruptions,  sore  ears,  swollen  upper  lip,  nasal  catarrh,  enlarged 
lymphatic  glands,  swollen  joints,  tabes  mesenterica,  dyspepsia,  tumid  and  hard 
abdomen,  and  general  debility. 

Prognosis.— ^he  pimples  or  nodules  appear  two  or  three  days  after  com- 
mencing vascularity  of  the  conjunctiva,  wnich  begins  to  diminish  about  the 
seventh  day,  assummg  a  dark-red  hue.  Pus  then  begins  to  appear  at  the  apices 
of  the  pimples,  and  thus  a  pustule  forms. 

This  process  may  go  on  repeating  itself,  and  so  protract  the  ophthalmia 
until  a  better  state  of  the  general  health  is  brought  about.  A  very  cautious 
opinion  must  be  given  as  to  recovery.  No  disease  is  so  apt  to  relapse;  and  in 
after-life  amaurods,  with  hardness  of  the  eyeball  and  gkmcoma,  are  apt  to  occur 
in  those  who  have  suffered  from  this  disease  in  youth  (Mackenzie). 

Treatment  requires  that  the  general  health  should  be  improved  by  the 
management  of  tne  diet,  and  by  eveir  other  hygienic  arrangement  that  the 
case  may  suggest.  In  children  especially,  the  diet  must  be  regulated  and  re- 
stricted to  the  most  digestible  forms  of  food  and  cooking  with  a  warm  bath 
every  day.     Wine  may  be  required  in  some  cases. 

With  regard  to  medicinal  treatment,  such  remedies  as  are  of  a  tonic  nature 
— improving  the  general  health — are  to  be  at  once  commenced. 

There  are  certain  indications  for  the  use  of  such  remedies,  of  which  the  fol- 
lowing may  be  stated : 

If  the  lips  and  nostrils  are  red  and  swollen,  with  crusts  round  the  nasal 
orifices,  the  preparations  of  arsenic  with  iron  will  be  found  most  useful.  If 
the  sclerotic  is  implicated,  as  indicated  by  the  swelling  and  characteristic 
vascularity,  the  bichloride  of  mercury  (corrosive  sublimate)  ought  to  be  given 
in  doses  of  one-sixteenth  of  a  grain  in  half  an  ounce  (a  tablespoonful)  of  water 
twice  daily.  In  young  children,  the  Hydrarg,  r.  Crein  (Bader),  or  a  combi- 
nation of  rkxiharOy  sodciy  and  calumba,  twice  daily,  will  be  found  most  useful, 
where  mercurial  preparations  may  be  objectionable. 

Such  medicinal  treatment  is  required  to  be  continued  in  the  constitutional 
management  of  such  cases  for  at  least  two,  three,  or  four  weeks,  even  after  the 
immediate  lesions  are  subdued.  In  many  cases,  however,  it  proves  most 
rebellious;  and  Dr.  Mackenzie  was  wont  to  put  patients  with  considerable 
quickness  of  pulse  and  heat  of  skin  on  a  course  of  nauseants  or  enieto-cathartics, 
when  suffering  from  this  disease.  To  an  adult  he  would  prescribe  from  one  to 
four  grains  of  tartar  emetic^  with  from  one  to  two  ounces  of  sidphate  of  magnesia^ 
dissolved  in  twenty  ounces  of  water,  of  which  two  or  three  tablespoonfuls  may 
be  taken  every  half  hour  till  vomiting  is  excited,  after  which  the  dose  may  be 
repeated  at  intervals  of  three,  four,  or  six  hours,  according  to  circumstances. 
From  one-half  to  one-sixth  or  one-eighth  of  a  grain  of  tartar  emetic  may  be 
given  to  a  child. 

As  to  local  applications,  the  htio  aluminis  (p.  218,  ante)  is  to  be  used  to  wash 
the  margins  of  the  lids  night  and  morning,  if  they  are  ''gummed  up,"  and 
may  be  discontinued  as  soon  as  this  condition  has  subsided.  If  the  discharge 
is  only  watery,  the  lids  may  be  kept  clean  with  warm  water  only.  If  the  edges 
of  the  eyelids  are  red  or  excoriated,  after  washing  with  the  htio  aluminis — 
warm — particles  about  the  size  of  a  hemp-seed  of  the  unguetUum  hydrarg,  nUratis 
mitius  may  be  rubbed  upon  the  lids  at  bedtime. 

If  vascularity  should  persist  and  continue  great,  with  pains  and  heat — sug- 
gestive of  corneal  implication— one  or  two  leeches  may  be  applied  at  bedtime 
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to  the  corresponding  temple  of  the  morbid  eye.  Quinia  to  the  extent  of  one 
grain  three  times  a  day  is  of  great  use,  using  at  the  same  time  the  following 
GoUyrium : 

R.  Corrosive  Sublimate,  gr.  i;  Sal.  Ammon.,  gr.  vi;  Vin.  Opii,  '^W;  AqujB 
Destillat  ad  5viii.  To  be  used  tepid,  by  mixing  a  tablespoonful  of  this  lotion 
with  an  equal  quantity  of  hot  water,  as  a  fomentation  for  five  minutes — a  little 
being  allowed  to  flow  into  the  eye  (Mackenzie). 


PURULENT  OPHTHALMIA. 

Latiit  Eq.,  ophthalmia  purulenia ;  French  Eq.,  Onhihalmie  pui^ente ;  German  Eq., 
Purulenie  AttgetienUundung ;  Italian  £q.,  OftcUmia  puruUnta. 

Definition. — Inflammation  of  the  conjutidiva  characterized  by  true  chemosisy 
and  by  great  secrdion  of  mueo-purulent  rnxstter^  which  rolls  up  intoftoeculi,  and 
jtaaia  among  the  tears;  or,  becoming  purulent  in  six  to  twelve  hours  from  the  com- 
Wieneementy  mixes  with  and  dissolves  in  the  tears  (Pyorrhoea). 

Pathology. — Similar  to  catarrhal  ophthalmia  in  many  respects,  and  affect- 
ing the  same  parts,  but  with  much  greater  intensity,  it  is  a  common  and  severe 
di^ase  of  warm  climates,  such  as  Egypt,  Persia,  and  India.  In  Egypt  it  has 
been  endemic  for  ages;  and  having  passed  with  the  British  troops  into  this 
oountij  in  1800,  1801,  and  1802,  after  their  contest,  under  Sir  Ralph  Aber- 
crombie,  with  the  French  troops,  it  obtained  the  name  of  Egyptian  opluhalmia, 
and  excited  very  great  attention  at  that  time,  never  having  been  accurately 
described  before.  A  severe  contagious  ophthalmia  was  then  introduced  into 
this  country,  which  afterwards  prevailed  extensively  in  regiments  which  had 
never  served  in  Egypt ;  and  which  accom])anied  the  Britisn  troops  to  almost 
every  foreign  station  to  which  they  were  sent,  and  especially  to  Sicily,  Malta, 
and  Gibraltar.  "The  disease,"  as  we  now  see  it,  writes  Dr.  Parkes,  "is  one 
of  the  l^acies  which  Napoleon  left  to  the  world.  His  system  of  making  war 
with  little  intermission,  rapid  movements,  abandonment  of  the  good  old  custom 
of  winter  quarters,  and  the  intermixture  of  regiments  from  several  nations,  seem 
to  have  given  a  great  spread  to  the  disease;  and,  though  the  subsequent  years 
of  peace  have  greatly  lessened  it,  it  has  prevailed  more  or  less  ever  since  in 
the  French,  Prussian,  Austrian,  Bavarian,  Hanoverian,  Italian,  Spanish, 
Belgian,  Swedish,  and  Russian  armies,  as  well  as  our  own"  (Prac,  Hygiene,  p. 
485).  The  French  troops  suffered  no  less  extensively,  for  two-thirds  of  the 
French  army  were  labormg  under  it  at  one  time  (Assalini).  It  has  proved 
no  less  destructive  in  the  Belgian  and  other  continental  armies. 

"  It  has  also  been  evidently  propagated  among  the  civil  populations  by  the 
armies,  and  is  one  more  heritage  with  which  glorious  war  has  cursed  the 
nations"  (Parkes).  Rarely  seen,  however,  in  private  life,  it  is  more  often 
met  with  in  armies  (ophthalmia  bellicxi,  or  military  ophthalmia),  on  board 
diip,  in  poor-houses,  or  in  large  public  schoob.  When  it  occurs  after  the 
oontact  of  gonorrhoeal  pus  with  the  conjunctiva,  it  has  received  the  name  of 
gonorrheal  ophthalmia ;  when  it  appears  in  new-bom  infants,  by  contact  with 
discharge  from  the  vagina,  it  has  been  named  ophthalmia  neonatorum,  or 
mmp\j  purulent  ophthalmia,  Fn>m  time  to  time,  after  its  introduction  into 
this  country,  it  rage<i  with  great  severity  as  an  epidemic  among  large  bodies 
of  men,  as  in  the  54th,  52(1,  and  59th  regiments  in  1806 ;  also  in  the  mili- 
tary hospitals  at  ('helsea  and  Kilmainham  in  1804,  1806,  and  1809,  when 
it  was  more  severe  than  at  any  other  time.  In  1810,  on  the  1st  of  December, 
there  were  no  fewer  than  2817  soldiers  unfit  for  duty  from  blindness,  in  con- 
sequence of  purxdent  ophthalmia,  and  this  number  does  not  include  soldiers 
who  had  lost  the  sight  of  one  eye  only.  Within  six  years,  up  to  1810,  upwards 


224  SPECIAL    PATHOLOQT — PURULENT    OPHTHALMIA. 

of  900  cases,  exclusive  of  relapses,  had  taken  place  in  the  Royal  Military 
Asylum  at  Chelsea  (Sir  Patrick  Macgreoor). 

During  a  period  of  twenty-seven  years  (ending  March  31, 1854),  2648,  or 
5.8  per  cent.,  of  45,411  invalids  were  discharged  from  the  army  for  impaired 
vision ;  and  during  the  last  six  years  of  the  period  the  percentage  haa  risen 
to  7.5  (Dr.  Philip  Frank). 

Symptoms. — The  disease  is  characterized  by  extreme  rapidity  of  progress — 
so  much  so  that  patients  generally  present  themselves  when  a  high  degree  of 
inflammation  has  been  already  reacned.  Commencing  as  a  common  catarrhal 
ophthalmia,  within  from  six  to  twelve  hours,  and  rarely  exceeding  thirty, 
the  inflammatory  stage  has  reached  the  process  of  pus  formation  at  some 
part  of  the  conjunctival  surface  even  before  the  patient  may  be  ^ware  that 
he  is  aflected.  It  often  happens  that  attention  is  first  excited  by  finding  the 
eyelids  adhering  in  the  morning. 

The  right  eye  is  more  frequently  attacked  than  the  left,  and  in  general  is 
more  severely  aflected,  and  the  sight  of  it  more  fi^uently  lost,  ^metimes 
only  one  eye  is  aflected,  but  commonly  both  sufler — often  aft;er  an  interval  of 
several  days  before  the  second  becomes  inflamed. 

The  order  in  which  the  symptoms  succeed  each  other  is  as  follows:  Itehine 
is  first  felt  in  the  evening,  or  a  sudden  feeling  of  sand  between  the  lids  and 
the  eyeball ;  sticking  together  of  the  eyelids,  especially  aft«r  sleep ;  inflam- 
mation of  the  conjunctiva,  characterized  by  swelling  and  rapidly  increasing 
vascularity.  The  semilunar  membrane  and  caruncula  lachrymalis  are  con- 
siderably enlarged,  and  redder  than  usual.  The  swelling  of  the  parts  is  soft, 
somewhat  elastic,  and  easily  made  to  bleed.  The  itching  indicates  suppres- 
sion of  the  natural  mucous  secretion  of  the  conjunctiva  of  the  eyelids,  and 
of  the  Meibomian  secretion — a  constant  and  early  eflfect  of  inflammation  on 
every  mucous  surface  and  secreting  organ.  The  thin  acrid  secretion  from 
the  conjunctiva  which  follows  gives  the  slipperiness  to  the  internal  sur£EU^  of 
the  eyelids,  and  the  Meibomian  secretion  being  now  increased  above  its  usual 
quantity,  and  altered  in  quantity,  concretes  among  the  eyelashes,  and  causes 
the  eyelids  to  adhere  during  sleep.  The  sensation  of  sand  is  due  to  the  dilated 
state  of  the  conjunctival  vessels  (Mackenzie). 

After  twenty-four  hours  the  discharge  is  still  thin,  but  viscid,  and  begins 
to  be  opaque.  It  lodges  at  the  inner  angle  of  the  eye,  and  on  everting  the 
lids  they  are  vascular  and  tumid.  Not  unfrequently  a  considerable  dis- 
charge of  blood  may  take  place  from  the  conjunctiva,  which  may  be  re- 
peated from  time  to  time  with  temporary  relief  to  swelling,  before  the  puri- 
form  discharge  commences.  It  is  rather  an  oozing  of  coloring  matter  from 
the  blood,  mixed  with  discharge,  than  a  real  effusion  of  blood  from  ruptured 
vessels. 

If  the  patient  is  scrofulous,  the  intolerance  of  light  is  acute.  Within 
thirty-six  hours  profuse  purulent  discharge  has  commenced,  with  swelling 
and  great  redness  of  the  eyelids,  and  inability  to  oi)en  them.  ChemosU  and 
haziness  of  the  cornea  are  generally  present.  In  many  cases  the  discharge 
is  so  abundant  that  it  flows  down  the  cheek  the  instant  the  lids  are  separat^, 
irritating  the  skin,  and  even  excoriating  the  surface.  With  increase  of  dis- 
chai^  the  swelling  of  the  lids  increases,  especially  of  the  upper  one,  and  a 
proliferation  of  its  papillary  structure  takes  place.  The  oeaema  exists  in 
some  cases  only  in  particular  sjjots ;  and  chemosU  gradually  extends  from  the 
lids  over  the  surface  of  the  eye  towards  the  cornea,  its  advancing  edge  being 
accurately  defined,  leaving  a  circle  round  the  cornea.  Gradually  the  swell- 
ing closely  surrounds  the  cornea,  and  at  last  it  may  completely  bury  and 
overlap  its  surface,  so  that  its  centre  can  scarcely  be  seen,  and  the  conjunctiva 
of  the  eyeball  protrudes  between  the  lids. 

Such  chemoma  is  generally  accompanied  by  livid  redness  and  swelling  of  the 
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skin  covering  the  eyelids,  especially  that  of  the  upper  lid,  which  often  reaches 
a  very  great  size,  completely  overhanging  the  lower  one. 

The  discharge  may  exceed  several  ounces  in  the  day  (Vetch),  continuing 
without  much  change  for  twelve  or  fourteen  days,  or  even  longer,  and  ulti- 
matelv  as  the  swelling  subsides  the  discharge  becomes  thin  and  gleety,  and 
even  later  "granular  lids"  remain.  The  papillse  becoming  indurated,  forms 
a  granular,  scabrous,  mulberry-like  surface,  which,  constantly  rubbing 
against  the  cornea,  keeps  up  a  chronic  inflammation  of  the  investing  mem- 
brane, which  becomes  covered  with  red  vessels,  and  tends  to  lose  its  trans- 
parency. 

This  is  a  favorable  end  to  the  disease  ;  but  in  less  fortunate  cases  the  eye- 
ball may  be  disorganized.  The  cornea  may  be  turbid  but  entire,  of  a  flesh- 
like appearance  from  fungous  excrescences,  penetrated  by  one  or  several  ul- 
cerations, through  which  portions  of  the  iris  may  protrude,  or  the  cornea  may 
be  entirely  destroyed  by  suppuration. 

The  internal  structures  of  the  eye  also  sometimes  sufler  in  extremely  severe 
CBAes,  the  commencement  of  which  is  indicated  by  deep  lancinating  pains 
within  the  orbit,  aggravated  during  the  night,  coming  on  most  frequently 
from  ten  to  twelve,  and  declining  towards  morning.  There  is  also  pulsatory 
pain  in  the  eye,  coming  on  in  paroxysms,  or  continuing  persistent  in  violence 
till  the  cornea  gives  way.  The  pain  chiefly  afiects  the  branches  of  the  fifth 
nerve.  SuprcHyrbital  or  circunv-vrb^itai  pain  is  characteristic  of  inflammation, 
extending  to  the  sclerotic,  cornea,  choroid,  and  iris.  If  these  severe  symptoms 
occur,  rupture  of  the  cornea  may  take  place — an  event  always  followed  by 
protrusion  of  aome  of  the  tunics,  generally  the  iris,  which  in  a  few  days  becomes 
swollen  and  covered  with  yellow  lymph,  then  vascular ;  finally  it  is  covered 
by  opaque  fibrous  tissue  and  cicatnces,  thus  forming  a  staphyloma  and  loss  of 
right.  About  the  eighth  day  is  a  common  period  for  the  cornea  to  give  way ; 
but  it  may  happen  as  early  as  the  third  or  fourth  day,  when  the  disease  is  at 
the  height  of  its  violence,  and  when  the  swelling  is  so  ^reat  that  the  parts 
immediately  concerned  cannot  be  examined.  When  it  is  thus  impossible  to 
examine  the  parts  from  the  swelling,  it  may  be  concluded  that  the  inflamma- 
tion is  confined  to  the  conjunctiva  if  the  pain  be  only  scalding,  with  a  sensa- 
tion of  "sand  in  the  eye;"  but  that  it  has  extended  to  the  sclerotic  and  cornea, 
if  the  pain  be  severe,  throbbing,  and  paroxysmal.  It  is  in  such  cases  that  the 
oomea  may  give  way. 

Rupture  is  indicated  by  a  copious  discharge  of  hot  fluid,  which  sometimes 
gives  temporary  relief  to  pain. 

The  progress  of  the  disease  is  extremely  deceptive.  At  first  a  circumscribed 
portion  of  the  epithelium  becomes  opaque,  soon  after  the  cornea  has  been  seen 
to  be  quite  clear  and  transparent.  The  opaque  patch  is  thrown  ofl*,  and  an 
uloer  appears  which  spreads  rapidly  in  depth  and  along  the  margin  of  the 
oomea.     The  whole  cornea  has  thus  sometimes  been  thrown  ofi*. 

The  progress  of  the  disease  may  not  be  terminated  by  rupture  of  the  cornea. 
In  a  few  hours  the  cajisule  of  the  crystalline  lens  gives  wav,  and  allows  the 
lens  to  escape,  especially  if  a  large  portion  of  cornea  is  destroyed  rapidly, 
when  more  or  less  of  the  vitreous  humor  generally  follows,  and  sometimes 
almost  the  whole  contents  of  the  eyeball  arc  evacuated.  In  such  cases  no 
dapkiflama  occurs,  but  a  small,  deformed,  shrunken  eyeball  is  left  deep  sunk 
in  the  orbit,  over  which  the  lids  fall  in,  become  concave  externally,  and  re- 
main ever  afterwards  closed.  Patients  of  a  scrofulous  constitution  are  most 
apt  to  such  disorganization  of  the  cornea. 

CoMtitutioiud  symptoms  are  not  &s  a  rule  severe,  but  children  seem  to  sufl*er 
much  more  than  adults ;  and  as  the  local  symptoms  grow  in  severity,  the 
constitution  begins  to  suffer.  The  pulse  becomes  frequent  and  sharp ;  there 
is  much  general  uneasiness,  and  the  paroxysms  of  nocturnal  pain  prevent 
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sleep.  Repeated  relapses  produce  great  debility.  In  Eg^t,  the  disease 
would  thus  be  continued  for  two  or  three  months,  impairing  the  general 
health,  and  often  terminating  in  diarrhoea,  dysentery,  or  hectic  (Db.  Jameb 
Macgrfxk)r). 

Canses  and  Propagation. — ^The  contagious  nature  of  this  disease  is  no 
longer  a  matter  of  doubt.  Cases  in  evidence  of  its  contagiousness  have  been 
detailed  especially  by  Sir  Patrick  Macgregor,  and  are  quoted  alike  by  Dr. 
Mackenzie  and  Sir  Inomas  Watson. 

Grcnerally  it  may  be  stated  that  whenever  the  discharge  becomes  purulent, 
it  is  capable  of  reproducing  itself  in  the  mucous  membrane. 

The  most  certain  and  common  cause  is  contact  of  pus  from  another  case  of 
the  disease,  or  from  catarrhal  aphthalmiaf  or  from  gorwrrhosal  pus. 

In  illustration  of  these  facts  the  following  cases  are  given  by  Dr.  Mackenzie 
on  the  authority  of  Sir  Patrick  Macgregor.  They  prove,  as  Sir  Thomas  Wat- 
son remarks,  two  important  facts :  (1.)  That  the  disease  is  capable  of  being 
excited  in  the  eye  of  a  person  previously  healthy,  by  the  direct  application 
of  the  puriform  discharge  from  an  eye  affected  with  this  ophthalmia.  (2.) 
The  very  rapid  operation  of  the  poison  so  applied. 

A  nurse  of  the  Military  Asylum  Hospital,  about  nine  o'clock  a.m.,  when 
occupied  in  syringing  the  eyes  of  a  patient,  who  had  much  swelling  of  both 
eyelids,  with  a  profuse  purulent  discharge,  found  that  some  of  the  matter 
mixed  with  the  mjection,  had  spurted  into  her  left  eye.  She  was  directed  to 
bathe  her  eye  immediately  with  lukewarm  water.  Notwithstanding  this  pre- 
caution, about  seven  o'clock  in  the  evening,  the  left  eye  began  to  itch  to  such 
a  degree  that  she  could  not  refrain  from  rubbing  it.  When  she  awoke  next 
morning,  the  eye  was  considerably  inflamed,  the  lids  were  swollen,  and  when 
she  moved  the  eyeball  she  had  a  sensation  as  if  sand  were  lodged  between  it 
and  the  eyelids.  In  the  course  of  the  day  purulent  matter  issued  from  the 
eye,  and  other  symptoms  followed,  which  were  similar  to  those  in  the  children 
under  her  care.  The  disorder,  however,  subsided  under  the  usual  treatment 
in  fourteen  days,  the  right  eye  remaming  sound  during  the  progress  of  the 
disease  in  the  left. 

Another  nurse,  about  eight  o'clock  a.m.,  while  washing  with  warm  water 
the  eyes  of  a  boy  suffering  severely  from  purulent  ophthalmia,  inadvertently 
applied  the  sponge  which  she  had  used  to  her  right  eye.  She  immediately 
mentioned  this  circumstance  to  the  other  nurses,  but  took  no  means  to  pre- 
vent infection.  Between  three  and  four  p.m.,  of  the  same  day,  great  itching 
of  the  right  eye  took  place,  and  before  she  went  to  bed,  it  was  considerably 
inflamed.  Next  morning  her  eyelids  were  swollen  ;  she  complained  of  pain 
on  moving  them,  and  the  whole  anterior  surface  of  the  eyeball  was  much  in- 
flamed. A  purulent  discharge  also  began  to  trickle  down  the  cheeks  from 
the  inner  canthus.  The  symptoms  increased  in  severity,  and,  notwithstand- 
ing the  means  that  were  used  for  her  relief,  the  eyeball  burst  in  front  of  the 
pupil  on  the  fourth  day  afler  the  application  of  the  purulent  matter.  The 
signt  of  the  eye  was  irrecoverably  lost,  and  the  inflammation  continued  for 
upwards  of  three  mouths ;  but  the  left  eye  did  not  become  affected. 

Direct  experiments  were  also  performed  by  Dr.  Guillie.  He  took  the  puri- 
form mucu5  from  the  eyelids  of  some  children  affected  with  puro-mucous  con- 
junctivitis in  the  Hospital  for  Sick  Children  at  Paris,  and  intro<luced  it  under 
the  eyelids  of  four  children  belonging  to  the  Institution  for  the  Blind.  These 
children  were  amaurotic,  but  the  external  surface  of  their  eyes  was  healthy 
and  entire.  In  all  four  a  regular  puro-mucous  conjunctivitis  was  produced 
(Dr.  Mackenzie,  page  442). 

The  history  and  progress  of  the  disease  since  it  has  been  noticed  in  Euro|>e 
is  also  strongly  indicative  of  its  contagious  nature.  It  so  spread  from  Egypt 
both  to  France  and  to  this  country,  and  to  other  places  where  detachments  of 
the  Egyptian  force  were  subsequently  stationed.    ^Vherever  it  has  prevailed 
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among  our  troops  at  home,  it  has  been  uniformly  observed  that  it  first  broke 
out  among  soldiers  who  had  come  from  Egypt,  or  had  communicated  with 
regiments  that  had  been  in  Egypt.  In  all  cases  its  origin  could  be  traced  to 
the  introduction  of  fresh  troops  into  the  regiment  or  barracks.  It  diffuses 
itself  rapidly  when  once  it  is  introduced  into  places  where  numbers  of  persons 
are  collected  together  under  circumstances  favorable  to  the  development  of 
contagious  diseases,  as  among  soldiers  in  barracks,  where  many  live  in  the 
same  apartment,  and  use  the  same  towels,  and  sometimes  even  the  same  water 
for  wasning  in  ;  while  officers  who  live  in  larger,  separate,  and  better  venti- 
lated rooms,  generally  escape.  Its  progress  is  checked  by  measures  which 
provide  against  such  accidental  contagion. 

It  is  not  improbable  also  that  the  disease  may  be  communicated  through 
the  medium  of  pus  particles  floating  in  the  air  without  any  substantial  appli- 
cations of  the  morbid  secretion  from  a  diseased  to  a  sound  eye. 

It  is  also  certain  that  purulent  ophthalmia  may  result  by  direct  contact  of 
gonorrhoea!  discharge  with  the  conjunctiva,  and  not,  as  has  been  believed,  by 
mda9t€usi8  to  the  eye,  without  such  contact.  Of  this  fact  Sir  Thomas  Watson 
gives  the  following  well-marked  examples : 

"  It  is  a  common  persuasion,  among  the  lower  classes,  that  to  bathe  the  eyes 
in  human  urine  is  good  for  the  sight.  This  piece  of  practice  has  cost  several 
persons  their  vision.  A  gentlteman  belonging  to  the  class  mentioned  to  me 
the  other  day  two  cases  of  purulent  ophthalmia  so  produced,  which  he  had 
seen  among  Mr.  Guthrie's  patients  at  tne  Ophthalmic  Hospital.  In  the  one, 
a  young  woman,  not  so  healthy  as  she  ought  to  have  been,  used  her  own  water; 
in  the  other,  an  older  woman,  for  what  reason  it  did  not  appear,  preferred  her 
husband*s  to  her  own.  Mr.  Lawrence  alludes  to  several  similar  cases.  He 
details  an  instance  also,  in  which  partial  sloughing  of  one  cornea  occurred ; 
the  disease  having  been  caused  by  the  patient's  wiping  his  eyes  with  a  towel 
soiled  with  the  gonorrheal  discharge  from  his  own  urethra.  But  one  of  the 
neatest  and  most  conclusive  instances  of  the  production  of  the  disease  in  this 
way  has  been  furnished  by  Dr.  Mackenzie.  A  patient  was  brought  to  him 
fitHD  the  country  with  his  left  eye  violently  inflamed  and  chemosed,  and  dis- 
diarging  a  large  quantity  of  purulent  fluid  ;  the  lower  lid  everted,  and  the 
cornea  totally  opaque,  'thirteen  days  before,  this  man,  who  had  then  a  pro- 
fbse  gonorrhoea,  but  whose  eyes  were  perfectly  well,  while  stooping  down  and" 
shaking  away  the  discharge  from  his  penis,  flung  a  drop  of  it  fairly  into  his 
left  eye.  Violent  inflammation  immediately  set  in,  was  confined  to  the  eye 
that  was  thus  inoculated,  and  produced  the  results  I  have  mentioned :  the 
gonorrhoea  going  on  just  as  before. 

"  Numerous  authentic  cases  have  been  recorded  of  gonorrhoeal  ophthalmia 
produced  by  the  application  to  the  eye  of  gonorrha?al  matter  from  another 
individual.  Mr.  ^V  ardrop  met  with  the  following  example :  An  old  lady  went 
into  the  dressing-room  of  her  son,  who  had  gonorrhcea,  and  washed  her  face 
with  a  towel  which  he  had  recently  been  making  use  of  Purulent  ophthal- 
mia quickly  supervened,  and  destroyed  the  eye  in  a  few  days.  Delpech  men- 
tions the  instance  of  a  young  and  healthy  woman,  who  bathed  her  eyes  with 
goulard  water,  by  means  of  a  sponge  which  had  been  used  by  a  young  man 
who  had  a  clap :  violent  inflammation  socm  arose,  and  the  sight  of  one  eye 
lost.  Several  cases  of  purulent  ophthalmia  have  been  observed  in  laun- 
,  who  had  been  employed  in  washing  linen  foul  with  the  discharge  of 
gonorrhoea." 

Mr.  Lawrence  seems  to  be  of  opini(m  that  purulent  ophthalmia  is  not  a 
▼ery  frequent  consequence  of  the  application  of  the  urethral  discharge  to  the 
ere  of  the  same  pers<m.  "When  we  consider,"  he  savs,  "  how  this  matter  is 
mfibsed  over  the  linen  of  patients,  both  male  and  female,  how  often  the  fingers 
most  be  smeared  with  it,  and  how  inattentive  to  cleanliness  the  lower  classes 
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are,  we  cannot  help  concluding  that  the  gonorrhoea]  discharge  must  be  often 
applied  to  the  eyes  of  the  same  individual ;  yet  gonorrhoea!  ophthalmia  is 
comparatively  rare."  Dr.  Mackenzie,  on  the  other  hand,  thinks  that  the  ap- 
plication of  the  matter  to  the  eye  is  seldom  made.  "  The  instinctive  closure 
of  the  eyelids,**  he  observes,  "  when  the  finger  approaches  the  eye,  making  it 
actually  difficult  for  a  })er8on  to  touch  his  own  conjunctiva,  unless  with  one 
finger  he  draws  down  the  lower  lid,  and  intentionally  applies  another  finger 
to  the  eye,  will  serve  in  some  measure  to  explain  the  rarity  of  this  kind  of 
inoculation  **  (Lecture  xviii). 

Diagnosis. — The  principal  difference  between  catarrhal  and  purulent  oph- 
thalmia is  that  the  latter  affects  the  papillary  structure  of  the  conjunctiva  with 
more  rapidity  and  intensity,  and  is  thereby  apt  to  become  inveterate.  "  A 
patient,*  w^rites  Dr.  Mackenzie,  "  may  remain  for  many  months  with  the  con- 
junctiva of  the  eyelids  in  a  granular  state,  his  cornea  probably  vascular  and 
uebulous,  but  without  any  purulent  discharge,  when,  afler  a  fit  of  intoxication, 
or  some  other  irregularity,  the  inflammation  shall  suddenly  return  to  its  origi- 
nal form,  and  with  its  original  propagative  power.  Hence  it  may  happen 
that  a  soldier  discharged  in  the  state  described,  returning  home  into  the  coun- 
try, and  then  relapsing,  may  give  rise  to  an  ophthalmia  which  shall  spread 
through  many  families,  with  all  the  symptoms  and  severity  of  the  onginal 
disease.** 

Prognosis. — The  less  red  and  swollen  the  eyelids  are  the  less  severe  is  the 
ophthalmia,  however  abundant  the  purulent  discharge  may  be ;  and  the  less 
the  lids  are  altered  during  the  acute  stage  the  better  is  the  prognosis ;  and 
their  condition  in  the  acute  stage  is  a  reliable  guide  as  to  the  safety  of  the 
cornea  and  the  general  prognosis  of  the  case.  The  more  vascular  and  che- 
mosed  the  conjunctiva,  the  more  severe  is  the  purulent  ophthalmia ;  and  the 
more  likely  is  the  cornea  to  participate  in  the  inflammation,  especially  if  che- 
mosU  is  great.  If  the  cornea  is  not  completely  destroyed,  opaque  cicatrices 
may  follow  perforation ;  and  other  secondary  changes  may  take  place  during 
the  later  stages  of  the  ophthalmia,  such  as  pustules,  chronic  ulcerations,  or 
vascular  corneitis.  The  disease  usually  reaches  its  height  in  from  three  to 
eight  days ;  but  it  may  be  greatly  prolonged  by  passing  into  pyoirhcea,  or 
into  granular  or  chronic  catarrhal  ophthalmia.  I'he  sooner  the  loss  of  trans- 
parency or  ulceration  of  the  cornea  occurs,  the  worse  is  the  prognosis ;  and 
there  is  less  hope  of  recovery  of  useful  sight  if  the  cornea  is  implicated  before 
the  ophthalmia  has  passed  its  height,  or  if  the  chemoHUf  is  already  severe.  On 
the  second  day  from  the  commencement,  when  the  patient  begins  to  open  the 
lids  spontaneously,  it  is  known  that  the  ophthalmia  is  decreasing;  although 
the  suppuration  may  continue  abundant  for  some  time  (Bader). 

Treatment  requires  the  adoption  of  antiphlogistic  remedies  and  astringents. 

If  the  disease  oe  seen  early,  before  the  ocular  conjunctiva  has  become  vas- 
cular, or  but  slightly  so,  the  alum  lotion,  or  nitnite  of  silver  lotion  may  effect 
a  cure;  but  if  chemosis  be  present.  Dr.  Mackenzie  recommends  general  blood- 
letting from  the  arm  or  the  temporal  artery,  followed  by  leeches  round  the 
eye,  to  the  number  of  six  to  twenty-four,  within  two  hours  after  the  general 
bloodletting.  If  in  the  course  of  twenty-four  hours  the  symptoms  do  not 
abate,  but,  on  the  contrary,  if  pulsative  pain  commence  in  the  eye,  with  cir- 
cum-orbital  j)ain  coming  on  in  nocturnal  paroxysms,  the  repetition  of  the  gen- 
eml  bl<MKlletting  is  necessary. 

On  the  other  hand,  Dr.  Bader*8  treatment  is  essentially  local,  its  chief  object 
being  to  arrest  the  purulent  discharge,  and  to  protect  the  cornea. 

If  gonorrhoeal  pus  is  known  to  have  come  in  contact  with  the  conjunctiva, 
it  is  safest  to  touch  the  entire  palpebral  conjunctiva  with  mlid  nitrate  ofi*ilver; 
and  the  same  treatment  may  ne  adopted  at  any  stage  of  the  ophthalmia,  how- 
ever great  may  be  the  swelling  of  the  lids  or  conjunctiva.     There  can  be  no 
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doubt  that  bloodletting  has  been  carried  to  a  very  great  extent  in  this  disease ; 
but  Sir  Thomas  Watson  justly  observes  that  bloodletting  is  less  likely  to  in- 
fluence the  disease  (1),  because  the  part  affected  is  a  mucous,  and  not  a  serous 
or  fibrous  membrane ;  and  (2),  because  the  constitution  does  not  participate 
(except  as  a  result)  with  the  local  inHammation.  It  is  only  indicated  in  robust 
patients  when  the  constitutional  or  inflammatory  fever  is  high,  with  a  hard 
pulse  and  increased  action  of  the  heart. 

Dr.  Mackenzie  also  recommends  scariflcation  of  the  eyeball  and  conjunctiva 
of  the  eyelids,  repeated  every  second  or  third  day,  or  even  every  day,  as  one 
of  the  most  effectual  remedies. 

A  searching  purgative  of  jalap  and  calomel  is  to  be  given  in  all  cases,  and 
the  patient  must  remain  at  rest  in  a  well-ventilated  apartment,  the  eyes  being 
shaded  from  the  light.  After  the  calomel  and  jdap  have  acted,  tne  tartar 
emetic,  with  sulphate  of  magnesia,  will  be  found  useful. 

Mercury,  or  iodide  of  potassium,  in  alterative  doses,  is  also  found  useful  in 
the  severe  cases,  attended  with  nocturnal  circum-orbital  pain.  Dr.  Mackenzie 
considers  that  local  remedies,  such  as  astringents  and  escharotics,  act  with 
more  effect  and  less  danger  after  depletion,  than  in  cases  where  depletion  is 
not  employed.  Local  treatment,  alternately  of  a  soothing  and  stimulating 
kind,  must  go  along  with  the  constitutional  remedies.  The  eves  must  first  be 
made  clean,  and  free  of  all  discharge,  by  using  the  following  lotion  repeatedly 
during  the  day : 

R.  Corrosive  Sublimate,  gr.  i ;  Sal  Ammoniac,  gr.  vi ;  dissolved  in  eight 
ounces  of  water ;  and  to  which  two  drachms  of  Vinum  Opii  may  be  occasiun- 
allv  added. 

This  cleans  the  eve,  and  act*»  as  a  gentle  astringent ;  and  is  most  efficient 
when  injected  into  tlie  sinuses  of  the  conjunctiva  with  a  small  syringe,  espe- 
cially into  the  fold  between  the  eyeball  and  the  up})er  lid. 

**}^itrate  of  silvtr  is  the  best  remedy  for  constringing  the  inflamed  vessels, 
allaying  the  painful  feeling  of  sand  in  the  eye,  and  lessening  the  discharge " 
(Mackenzie).  Ten  grains  to  the  ounce  of  db*tilled  water  is  the  most  suitable 
strength  (Riikjway,  Mackenzie,  Guthrie)  ;  and  the  solution  may  be  applied 
every  five  or  six  hours,  or  as  soon  as  the  raw  painful  feeling  in  the  eye  is  re- 
newed. A  quantity  of  the  solution  is  to  be  taken  up  with  a  large  camel-hair 
brush,  with  which  the  inside  of  the  upper  eyelid  is  first  to  be  brushed  over, 
and  then  that  of  the  lower,  not  omitting  any  of  the  folds  fonned  bv  the 
chemoecd  conjunctiva.  Some  use  the  solid  nitrate  of  silver,  with  whicli  the 
inside  of  the  lids  are  rapidly  touched  once  or  twice  a  day. 

In  applying  these  remedies.  Dr.  Badcr  recommends  that  chloroform  be  used 
in  order  to  prevent  stniining  of,  or  pressure  uix)n,  the  eyeball  and  cornea ;  and 
during  the  administration  of  the  chloroform  the  eye  ought  to  be  bound  up,  to 
support  it  equally,  and  avoid  the  risk  of  perforation,  if  the  patient  should 
strain.  The  lids  are  then  everted,  and  the  conjunctiva  is  cleansed  from  pus 
with  warm  water,  and  m\yod  with  dry  lint.  Deep  incisions,  so  as  to  obtain 
abundant  escai)e  of  blood,  are  to  be  made  through  the  swollen  conjunctiva, 
radiating  from  the  periphery  of  the  cornea,  and  from  the  margins  of  the  lids. 
After  this,  the  bleeding  having  somewhat  cease<l,  the  jmlixibral  conjunctiva, 
especially  the  fornix,  is  touched  with  the  solid  nitrate  of  silver.  The  surface 
of  the  «>njunctiva  then  l)ecomes  gray,  white,  and  opaque,  and  covered  with 
flakes  of  a  similar  color;  and  warm  water  must  l)e  used  to  wash  away  the  free 
particles  of  nitrate  of  silver.  Alter  replacing  the  lids,  the  patient  must  be 
put  to  l)ed  with  a  bag  of  ice  laid  u|)on  the  eyelids  to  keep  them  as  cool  as 
possible.  The  li<ls  are  to  be  gently  8(.»paratcd  every  quarter  of  an  hour,  and 
some  alum  lotion  poured  upon  the  exi)osetl  conjunctiva,  to  wash  away  accu- 
mulating discharge. 

Dr.  Bader  also  recommends,  in  cases  where  chemosis  is  great,  and  the  cornea 
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in  part  or  entirely  opaque,  that  an  incision  be  made  through  the  outer  canthus 
(cutting  through  skin  and  orbicuhris  muscle),  so  as  to  relax  the  eyelids,  thus 
removing  pressure  from  the  cornea,  and  inducing  a  free  escape  of  blood.  The 
white  sloughs  may  be  thrown  off  in  two  or  three  hours,  and,  purulent  dis- 
charge agam  appearing,  the  cauterization  may  have  to  be  repeated,  unless  tiie 
surface  of  the  cornea  has  become  vascular.  Lmt  dipped  in  ice-water,  and  the 
use  of  the  alum  lotion  (Bader),  or  nitrate  of  silver  lotion  (Mackenzie)  every 
quarter  of  an  hour  during  the  day,  and  frequently  at  night,  continued  as  long 
as  there  is  increase  of  purulent  discharge,  and  until  the  patient  is  able  to  open 
the  eyelids  spontaneously.  The  use  of  these  lotions  may  have  to  be  continued 
from  six  to  eight  weeks. 

The  citric  ointment  (  Ung.  Hyd,  Nitraiis  Mithis)  is  the  best  remedy  for  pre- 
venting the  sticking  together  of  the  lids.  Counter-irritatuyn  must  also  be 
established  by  blisters  on  the  temples,  on  the  nape  of  the  neck,  or  behind  the 
cars.  As  soon  as  a  counter-discharge  is  established,  there  is  generally  a 
marked  change  in  the  quantity  and  quality  of  the  discharge  from  the  eye. 

The  eye  not  affected  should  be  kept  bound  up  as  long  as  there  is  the  least 
purulent  discharge  from  the  inflamed  eye.  The  bandage  should  be  removed 
from  time  to  time,  and  the  skin  of  the  eyelids  washed  with  warm  water,  and 
afterwards  smeared  with  spermaceti  ointment  to  prevent  eczema  (Bader). 

The  patient's  friends  must  be  warned  as  to  the  contagious  and  virulent 
nature  of  the  disease. 

Prevention. — Dr.  Mackenzie  writes  on  this  important  heading  as  follows : 
To  military  surgeons,  especially,  the  means  of  preventing  this  destructive 
disease  are  of  high  importance.  Some  of  the  following  rules  they  will  at 
all  times  be  able  to  follow ;  the  others  must  depend  on  the  higher  military 
authorities : 

1.  Supposing  troops  to  be  sent  to  any  of  the  countries  where  this  disease 
prevails,  it  would  be  necessary  to  guard  them  as  much  as  ix)ssible  against  the 
exciting  causes  of  catarrhal  ophtiialmia,  in  which  it  appears  that  the  con- 
tagious disease  originates.  It  is  found  in  Egypt  that  expasure  to  the  night 
air  is  extremely  apt  to  bring  on  the  ophthalmia  of  the  couutr}'.  Soldiers  on 
guard  there,  or  at  bivouac,  should,  during  the  night,  cover  their  heads  well ; 
and,  if  in  moist  and  cold  situations,  avoid  currents  of  air  as  much  as  possible. 
Dr.  Vetch  mentions  that  of  four  officers  who  slept  in  the  same  tent,  in  Egypt, 
two  took  the  precaution  to  bind  their  eyes  up  every  night  when  going  to  rest, 
and  the  two  others  did  not ;  the  latter  were  in  a  very  short  time  attacked  by 
the  disease,  while  the  other  two  escaped. 

2.  Heavy  caps  and  tight  stiff  collars  ought  to  be  laid  aside. 

3.  As  soon  as  there  are  any  appearances  of  puro-mucous  ophthalmia  in  a 
regiment,  a  daily  and  minute  inspection  by  the  medical  officers  of  every  indi- 
vidual belonging  to  it  becomes  a  duty  of  the  first  moment,  both  for  the  sake 
of  those  who  may  have  caught  the  disease,  and  for  the  sake  of  their  comrades. 

4.  Those  in  whom  the  disease  is  detected  should  instantly  be  separated  from 
the  rest,  and  not  be  allowed  to  join  their  companies  till  they  are  perfectly 
cured,  and  have  passed  several  weeks  in  an  establishment  removed  some  miles 
from  the  place  where  they  were  attacked. 

5.  Those  patients  who  are  found  to  be  liable  to  frequent  relapses,  or  who 
are  affected  with  obstinate  granular  conjunctiva,  should  be  invalided  or  sent 
to  a  distance. 

6.  Excessive  crowding  of  the  men  together,  es|>ecially  in  their  dormitories, 
must  be  carefully  avoided,  as  this  of  itself  appears  very  much  to  promote  the 
contagious  power  and  spread  of  the  disease,  and  to  prevent  its  cure.  A  well- 
ventilated  haspital,  in  a  wholesome  open  situation,  is  to  be  chosen.  The  beds 
are  to  be  placed  asunder.  Proper  means  for  disinfecting  the  air,  clothing, 
utensils,  &c.,  are  to  be  adopted. 

7.  Those  exposed  to  the  disease  ought  to  be  made  acquainted  with  the  fact 
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of  its  contagious  nature,  and  warned  against  the  modes  in  which  it  is  likely 
to  be  communicated — as  touching  the  eyes  of  the  diseased  person,  and  then 
touching  inadvertently  their  own,  using  the  same  towel  as  those  affected  with 
the  ophthalmia,  and  the  like.  Barrack  towels  must  afford  a  constant  medium 
for  the  communication  of  this  disease ;  they  ought,  therefore,  to  be  discarded, 
and  every  man  iiimished  with  a  towel  for  himself. 

8.  It  will  be  found  a  salutary  practice  frequently  to  parade  the  men,  in 
their  respective  companies,  each  with  a  separate  vessel  of  water,  while  an  offi- 
cer attends  to  see  their  faces  and  eyes  carefully  washed. 

9.  A  raiment  attacked  by  the  ophthalmia  should  move  from  the  station 
where  the  disease  seems  to  be  epidemic. 

10.  If  the  number  be  great  who  have  suffered  from  the  ophthalmia,  they 
should  be  formed  into  a  Dattaliou,  into  whioh  no  fresh  recruits  are  to  enter, 
and  which  should  be  removed  to  a  wholasome  locality,  and  not  readmitted 
into  the  service  till  after  several  months'  separation. 


PURULENT  OPHTHALMIA  OF  INFANTS — Syn.y   OPHTHALMIA  NEONATORUM. 

Latin  Eq.,  Ophthalmia  infantum  purulenta — Idem  valet,  Ophthalmia  recent  naiorum; 
French  Eq.,  Of)hthaimie  purulente  den  noitveaiix-nSa ;  Gkrman  £q.,  PitrulenU 
Augetienisundung  der  neugeborenen ;  Italian  £q.,  Oftalmia  purulenta  ni  bambini. 

Befinition. — Purulent  ophthalmia^  appearing  generally  on  the  third  day,  or 
within  a  week  after  hirth,  hut  sometimes  not  for  three  or  four  weeks,  and  with 
fmptoms  similar  to  those  in  adults, 

Fatholog^. — The  disease  is  a  very  common  one ;  but  if  neglected  it  may 
become  a  very  serious  one,  and  is  perhaps  the  most  fertile  source  of  blindness 
with  which  we  are  acquainted.  Tne  disease  is  sudden  in  its  attack,  like  most 
contagious  diseases,  and  much  more  violent  than  in  catarrhal  ophthalmia, 
and  in  this  respect  resembles  the  Egyptian  ophthalmia,  or  the  gonorrhoeal 
inflammation  of  the  conjunctiva.     It  originates  most  commonly  in  coi;tagion: 

(1.)  By  inoculation  of  the  conjunctiva  from  leucorrhoeal  fluid  (generally 
acid)  during  parturition ;  and  thus  it  may  be  prevented  by  repeated  injections 
of  tepid  water,  or  weak  alkaline  solution,  into  the  vagina  m  the  first  and 
second  stages  of  labor,  and  by  carefully  washing  the  eyes  of  the  infant  with 
lukewarm  water  as  soon  as  it  is  removed  from  the  mother. 

(2.)  In  its  worst  form  it  may  result  from  ccmtact  of  the  conjunctiva  with 
gonorrhoeal  matter  during  the  passage  of  the  child's  head  through  the  vagina  ; 
and  the  same  precautions  are  to  be  used  as  in  the  already  named  mode  of 
origin. 

(3.)  It  may  be  induced  by  exposure  to  the  light,  to  the  heat  of  the  fire,  or 
to  the  cold  draught  from  the  door  (catarrhal). 

(4.)  By  intrusion  into  the  eyes  of  the  soap  with  which  the  child's  head 
is  washed,  or  of  the  whisky  or  gin  with  which  the  lower  classes  are  wont  to 
bathe  the  infant's  head,  from  an  absurd  belief  in  its  strengthening  virtues. 

Sjmptoms. — On  the  morning  of  the  third  day  afler  birth,  the  infant  may 
be  observed  to  have  what  the  mother  and  nurse  may  call  a  "cold  in  the  eye^' 
— the  upper  eyelid  being  somewhat  swollen,  its  edge  red,  and  the  eyelashes 
glned  together  by  concrt»te  purulent  matter. 

The  ia^ide  of  the  eyelids,  especially  the  palpebral  conjunctiva  and  fold 
formed  by  its  reflection  to  the  eyeball,  are  extremely  vascular  and  swollen ; 
and  for  some  days  a  thin  mucous  or  serous  discharge  may  flow  from  them  ; 
bat  always  becoming  distinctly  purulent  at  a  very  early  i)eriod — as  early  as 
the  third  day  (Mackenzie). 

Generally  both  eyes  are  affected,  at  a  short  interval  of  time  between  the  af- 
fection of  tiie  one  eye  and  the  other. 

The  infant  keeps  the  eyes  constantly  shut,  and  in  this  state  the  eyes  may 
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continue  for  eight  or  ten  days  without  any  affection  of  the  transparent  parts, 
except,  perhaps,  slight  haziness  of  the  cornea  and  redness  of  its  edge.  By  the 
twelfth  day  the  cornea  may  become  opalescent,  indicative  of  commencing  de- 
feneration ;  it  may  be  infiltrated  with  pus,  by  which  its  texture  is  speedily 
destroyed,  when  it  gives  way  by  ulceration,  and  generally  the  lower  part  of 
the  iris  protrudes  through  the  ulcer.  In  other  cases  the  whole  cornea  disap- 
pears, exposing  the  tm,  with  the  humors  bulging  through  the  pupil,  and  the 
lens  may  fall  away,  or  be  discharged  through  the  ulcerated  cornea.  Dr.  Mac- 
kenzie relates  an  instance  in  which  a  poor  woman  brought  her  child,  aged  five 
weeks,  for  consultation,  having  been  told  by  her  midwife  that  the  disease  was 
common,  and  not  at  all  dangerous ;  and  with  her  she  had  wrapped  up  in  a  bit 
of  rag  the  left  crystalline  lens,  dry  and  shrivelled  up,  which  had  that  morn- 
ing been  discharged  through  the  ulceration  of  the  cornea.  Dr.  Mackenzie 
put  it  into  water  for  a  few  hours,  when  it  regained  its  plumpness  and  trans- 
parency. He  could  then  see  it  was  inclosed  in  its  capsule,  and  its  texture  was 
quite  distinct  under  the  microscope.  The  right  cornea  in  the  same  child  was 
opaque  and  partly  ulcerated. 

Prognosis. — ^The  complaint  b  completely  within  control,  if  taken  in  time 
and  properly  treated.  If  it  can  be  seen  that  the  comecd  are  still  brilliant  and 
uninjured,  free  from  ulceration  and  purulent  infiltration,  however  violent  may 
be  the  inflammation  and  profuse  the  discharge,  the  prognosis  is  favorable 
so  far,  and  the  sight  in  general  is  safe ;  but  if  the  comeie  have  become  opales- 
cent, the  prognosis  must  be  unfavorable. 

The  attempt  to  see  the  cornea  (unless  chloroform  be  given)  may  lead  to 
perforation,  with  escape  of  the  crystalline  lens  and  vitreous  humor,  and  loss  of 
the  eye.  A  view  of  the  comese,  even  if  obtained,  does  not  affect  the  treatment 
of  the  cases,  but  is  necessary  as  to  prognosis  (Bader).  The  disease  is  also 
more  difficult  to  overcome  if  the  nurse  drinks  spirits  or  ales,  the  child  being 
improperly  fed  and  ill  nourished.  Specks  and  opacities  on  the  comeae  may  be 
an  inevitable  result,  or  ataphylo^na  may  remain,  greatly  impairing  vision. 
"  Whenever  the  person  who  brings  the  child  to  me,"  says  Dr.  Mackenzie, 
"  announces  that  the  disease  has  continued  for  three  weeks  or  longer  without 
anything  having  been  done  for  its  relief,  I  open  the  lids  of  the  infant  with  the 
fearful  presentiment  that  vision  Is  lost,  and  but  too  often  I  find  one  or  both  of 
the  cornese  gone,  and  the  iris  and  humors  protruding.  In  this  ease  it  is  our 
painful  duty  to  say  that  there  is  no  hope  of  sight." 

Dr.  Bader  is  of  opinion  that  children  may  recover  useful  vision  though  the 
entire  cornea,  except,  perhaps,  the  posterior  elastic  lamime,  may  have  been 
destroyed ;  or  though  a  large  abscess,  or  an  opacity  occupy  three-fourths  of 
the  surface  of  the  cornea,  or  a  large  prolapse  of  the  iris  may  have  been  pres- 
ent. An  opacity  occupying  the  entire  cornea,  its  curvature  being  otherwise 
normal,  may  disappear  in  aoout  two  years  without  treatment.  When  the  dis- 
ease arises  from  gonorrhoeal  inoculation,  the  prognosis  is  doubtful,  for  i^nless 
the  disease  is  taken  in  hand  very  early,  and  treated  very  energetically,  one  or 
both  eyes  are  likely  to  be  lost. 

Central  capsular,  or  eapsulo-lenticular  cataract,  is  by  no  means  an  uncom- 
mon result  of  the  ophthalmia  of  new-bom  infant?,  even  in  cases  where  there 
has  been  no  penetrating  ulceration  of  the  comeie.  But  as  the  child  grows, 
vision  sometimes  improves,  in  consequence  of  the  expansion  of  the  pupil,  and 
if  the  cataract  remains  of  its  original  size. 

Treatment. — Tlie  eyes  must  be  well  washed  out  three  or  four  times  or 
oftener  in  the  twenty-four  hours,  by  the  bichloride  of  mcrcurv  and  sal  ammo- 
niac lotion,  whose  c()mi>osition  has  been  already  given — ^the  vinum  opii  being 
omitted  (Mackenzie);  or  by  the  solution  of  alum  (Bader).  It  tends 
greatly  to  rej)re!<s  the  discharge ;  but  is  not  alone  sufficient.  Solution  of  the 
nitrate  of  silver  is  necessar}'',  in  varying  strength,  according  to  the  state  of  the 
conjunctiva — from  two  to  ten  grains  to  the  ounce  of  distilled  water  to  be  used 
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every  six  or  eight  hours,  the  solution  being  applied  to  the  whole  surface  of  the 
inflamed  conjunctiva  with  a  camel-hair  brusn,  as  already  described.  In  two 
or  three  days  the  eyes  ought  to  open  spontaneously,  and  in  ten  or  twelve  more 
the  acute  symptoms  may  be  overcome.  A  case  of  moderate  severity  recovers 
in  from  six  to  eight  weeks,  and  the  use  of  the  detergent  lotions  every  two 
hours,  for  about  three  weeks,  is  sufficient,  if  the  ophthalmia  is  mild — i.  e.,  if  the 
cornea  b  clear  and  the  lids  open  spontaneously  (Bader).  To  prevent  the 
eyelids  adhering,  red  precipitate  ointineiU,  or  the  ungveniam  hydrargyri  nitratis 
nufttM,  or  the  glycerin  atid  stardi  ointmetvt,  may  be  used.  The  eye  not  in- 
flamed should  be  kept  bound  up.  It  may  be  necessary,  in  severe  cases,  where 
the  swelling  of  the  lids  is  such  as  prevents  the  cornea  being  seen,  to  use  the 
detergent  lotions  and  nitrate  of  silver  solution  every  five  or  ten  minutes  during 
the  day,  and  every  hour  at  night,  for  from  three  to  hve  days,  until  a  view  of  the 
cornea  can  be  obtained  (Bader).  It  may  be  also  necessary  to  take  blood  by 
one  leech  from  the  external  surface  of  the  upper  eyelid,  or  from  the  inflamed 
conjunctiva  by  scarification  (Mackenzie).  The  leeching  must  not  be  in- 
trusted to  the  care  of  a  nurse.  The  medical  attendant  must  do  this  himself, 
and  wait  till  the  leech  drops  ofl*,  seeing  that  the  bleeding  is  often  difficult  to 
arrest,  and  may  injure  the  infant  (Watson). 

Castor  oil  should  be  given  to  improve  the  condition  of  the  intestinal  canal ; 
and  Dr.  Mackenzie  considers  small  doses  of  calomel  (from  half  a  grain  to  one 
grain  dailv)  as  highly  beneficial.  Blisters  behind  the  ears  are  also  of  ftresii 
service.  Mr.  Lawrence's  treatment  consisted  in  magnesia  internally,  to  Keep 
the  bowels  open  ;  a  little  lard  along  the  edges  of  the  lids,  that  they  may  not 
stick  together,  and  a  solution  of  alum  (four  grains  to  the  ounce  of  distilled 
water)  injected  between  and  beneath  the  lids.  So  successful  was  this  treat- 
ment, as  witnessed  by  Sir  Thomas  Watson,  that  he  would  never  think  of  em- 
ploying any  other — the  simple  and  less  severe  plan  being  in  general  quite 
sufficient. 


GRANULAR  OPHTHALMIA* — Syn.,  GRANULAR  CONJUNCTIVITIS. 
Latin  £q.,  Ophthalmia  granulosa,  vel  trachomatosa^  Idem  valet,  TVachoma, 

Deflnition. — Multiplication  of  intra-foIUcidar  corpuscles  of  the  conjunctival 
gkmds,  with  germinative  cell-growth  in  the  surrounding  connective  tissue,  causing 
hypertrophy  of  conjunctival  villif  roughness  from  ** granulationSf**  hyperannia^ 
swelling,  and  inflammation  of  the  conjunctival  membrane. 

Pathology. — It  is  a  freciuent  and  troublesome  result  of  the  puro-mucous 
ophthalmise  already  described,  and  in  this  sense  may  be  considered  as  a  form 
of  chronic  ophthalmia.  The  prominences  on  the  conjunctiva,  and  which  have 
been  erroneouslv  called  '^granulations,*  have  generally  been  believed  to  be 
the  villi  or  papifla:  of  the  pal|Xibral  conjunctiva,  along  with  ita  glandular  ele- 
ments hypertrophieil  and  altered  by  chronic  infiammation.  In  the  normal 
state  the  villi  are  visible  under  the  microscope,  although  the  conjunctiva  is 
not  injected;  and  in  a  well-injected  preparation  they  are  visible  to  the  naked 
eye.  In  this  disease  they  have  been  considered  as  forming  the  round  granules, 
sometimes  of  the  same  color  as  the  conjunctiva,  and  only  very  slightly  promi- 
nent. These  ** granules"  may  ho  greatly  elevated  from  its  surface,  and  from 
their  shape  ancf  gelatinous  translucencv  resemble  the  spawn  of  fish  or  frogs. 
These  primary  granulations  are  situated  immediately  beneath  the  epithelium, 
and  represent  spherical  or  ovoid  bodies,  in  which  nucleated  cells  similar  to 
lymph-corpuscles,  are  inclose<l  in  the  meshes  of  an  extremely  delicate  reticulum 


*  Not  noticed  by  the  College  of  Physicians. 
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of  connective  tissue.  They  are  either  surrounded  by  a  well-defined  layer  of 
condensed  stroma,  interspersed  with  long  fusiform  cells,  or  merge  dinusely 
into  the  tissues  in  which  they  are  imbedded. 

The  prevalent  differences  of  opinion  regarding  the  histology  of  these  so-called 
"granulations"  are  mainly  referable  to  the  views  held  by  individual  observers 
as  to  the  structure  of  the  conjunctiva  itself — the  presence  or  absence  of  closed 
solitary  gland-follicles,  as  normal  oipins,  being  the  cardinal  point  at  issue — 
and  the  number  of  such  glands.  It  was  first  announced  by  Bendz  at  the 
Congress  of  Brussels,  that  the  conjunctiva  was  normally  possessed  of  such 
follicular  gland-structures,  identical  with  the  closed  follicles  of  the  large  and 
small  intestines,  and  with  the  Malpighian  corpuscles  of  the  spleen.  Improved 
methods  of  observation  led  Sappey,  and  C.  and  W.  Kranse,  m  1861,  to  recog- 
nize the  constant  presence  of  these  structures  in  normal  lids ;  an  opinion  sub- 
sequently confirmed  by  the  injected  specimens  prepared  by  Dr.  Fischer  of  the 
Prussian  Army  Medical  Staff;  and  since  then  Dr.  Philip  Frank  (late  of  the 
British  Medical  Staff)  has  constantly  met  with  isolated  follicular  bodies  in 
the  subepithelial  strata  of  the  comunctiva.  The  reader  is  also  referred  to 
Beales's  Archives  of  Medicine  for  1862,  where  a  valuable  paper  by  Staff-Surgeon 
Dr.  Marston,  "Om  OpA^Aa/wiwi,"*  details  the  anatomy  of  the  human  conjunc- 
tiva.    Closed  follicles  have  also  been  observed  by  Bruch. 

The  so-called  "vesicular  granulations"  are  now,  therefore,  not  considered 
as  mere  hypertrophy  of  conjunctival  villi,  but  are  ascribed  to  multiplication 
(proliferation)  of  intra-folHcular  corpuscles  frequently  combined  with  germi- 
native  cell-growth  in  the  surrounding  connective  tissue,  especially  under  the 
influence  of  irritative  agencies,  which  act  ujwn  the  follicles  after  absorption 
through  the  epithelial  cells  (Dr.  Philip  Frank).  Stromeyer  has  shown  the 
prevalence  of  this  follicular  disease  of  the  conjunctiva  in  animals  living  in  a 
vitiated  atmosphere;  and  the  prevalence  of  granular  conditions  of  the  con- 
junctiva in  a  body  of  men  may  be  regarded  as  indicating  a  contaminated  state 
of  the  atmosphere  in  which  they  habitually  sojourn ;  and  its  prevalence  ought 
to  inculcate  the  necesi<ity  for  rigorous  sanitation  before  more  serious  forms  of 
communicable  disease  have  found  their  development. 

Opinions  are  now  divided  as  to  whether  the  irritating  agencies  from  ordinary 
organic  effluvia  impregnating  the  atmosphere  of  an  overcrowded,  ill-venti- 
lated barrack-room,  are  capable  of  producing  granular  ophthalmia,  being  then 
merely  a  question  of  time  and  intensity  of  action,  and  whether  increased  vas- 
cularity and  epithelial  hyperplasia,  or  profound  and  i>ersistent  follicular 
changes  should  result;  or  whether,  on  the  other  hand,  a  specific  emanation 
proceeding  from  the  lids  of  affected  individuals  be  indisjKjnsable  for  the  pro- 
duction of  granular  ophthalmia.  At  the  same  time,  if  the  perfect  eradication 
of  the  disease  is  to  be  looked  forward  to,  it  is  of  paramount  importance  to 
recognize  the  existence  and  intense  contagiousness  of  ophthalmia  in  all  its 
stages.  It  ought  to  be  considered  as  endemic  in  a  regiment  when  cases  of 
primary  granulations  are  diffused  in  its  ranks,  even  without  any  case  present- 
ing acute  inflammatory  symptoms  being  under  obser\'ation  at  the  time;  and 
in  the  event  of  a  soldier,  who  is  known  to  have  been  the  sulyect  of  "granular 
lids,"  becoming  ineffective  from  the  result  of  a  complicated  inflammatory 
attack,  every  effort  ought  to  be  made  within  the  scope  of  active  hygienic  ar- 
rangements to  counteract  the  spread  of  such  a  form  of  ophthalmia,  and  so, 
perhaj)s,  obviate  the  development  of  "granular  lids"  generally  in  the  regi- 
ment— a  condition  which  renders  the  conjunctiva  prone  to  suffer  from  the 
most  trifling  sources  of  irritation,  such  as  from  cold  and  dust.  In  1860  and 
1861,  Dr.  Philip  Frank  found  at  the  Invaliding  Hospital  the  primary  changes 
constituting  "granular  lids"  in  men  belonging  to  forty-one  different  regimentny 
invalided  for  other  causes  fnun  home  stations  and  foreign  deiwndeiicies — a 
direct  warrant  for  the  belief  in  the  very  general  diffusion  of  the  lesion,  a  con- 
clusion fully  borne  out  by  the  subsequent  excellent  observations  of  Staff-Sur- 
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geon  Dr.  Marston,  collected  at  Malta  aud  Gibraltar,  also  by  Surgeon-Major 
A.  Leith  Adams,  and  Assistant  Surgeon  F.  H.  Welsh,  F.R.C.S.,  of  the  22d 
B^ment,  more  recently. 

"  In  order  to  study  the  typical  character  of  vesicular  granulations,"  writes 
Dr.  Philip  Frank,  in  his  excellent  Report  for  1860,  published  by  the  Army 
Medical  Department,  "they  must  be  sought  for  in  the  conjunctiva  of  ap- 
parently healthy  eyes ;  and  this  has  led  to  their  existence  being  overlooked 
and  denied  by  many  who  are  not  in  the  habit  of  examining  the  conjunctiva 
prior  to  the  invasion  of  inflammatory  symptoms.  Innocent  as  these  primary 
lesions  may  appear,  they  gain  in  imT)ortauce  by  the  predisposition  they  en- 
gender to  inflammatory  attacks,  and  by  the  contagious  nature  of  the  secretion 
which,  under  such  circumstances,  is  furnished  by  the  affected  conjunctiva. 
Exposure  to  atmospheric  vicissitudes  and  other  sources  of  irritation,  which,  in 
a  healthy  conjunctiva,  would  lead  to  an  attack  of  catarrhal  inflammation  or 
ordinary  conjunctivitis  commensurate  in  its  intensity  with  the  nature  of  the 
exciting  cause,  is  prone  to  produce  most  obstinate  structural  changes  in  lids 
aflTected  with  vesicular  granulations,  on  account  of  the  great  tendency  of  these 
bodies  to  assume  a  more  advanced  structural  development  under  the  influence 
of  inflammatory  initiation.  In  many  cases,  fortunately,  the  vesicular  bodies 
apparently  retrograde,  either  spontaneously  or  under  the  influence  of  treat- 
ment, without  leading  to  any  persistent  structural  lesion.  In  others  a  further 
development  of  the  trachomatous  process  may  take  place  in  such  an  insidious 
manner  as  only  to  reveal  itself  by  the  atrophic  changes  which  constitute  its 
ultimate  result.  Without  any  obvious  inflammatory  attack — without  any 
apparent  departure  from  the  normal  standard  of  secretion — the  deeper  parts 
oi  the  conjunctival  stroma  may  become  the  seat  of  deposits  similar  to  those 
originally  formed  in  the  subepithelial  layer.  Shrinking  of  the  tissues  finally 
supervenes  from  atrophy  of  tne  cell-brood,  which  was  created  at  the  expense 
of  their  proliferating  elements.  The  possibility  of  this  form  of  atrophy  (with 
which  all  observers  of  trachoma  have  been  long  familiar  as  a  seouela  of  in- 
flammator}'  complicati(ms)  occurring  in  the  manner  described,  was  first  pointed 
out  to  Dr.  FrauK  in  the  wards  of  Fort  Pitt,  by  Professor  Junge,  of  St.  Peters- 
burg, in  a  very  illustrative  case.  Well-marked  conjunctival  shrinking,  with 
nearly  perfect  obliteration  of  the  retro-tai*sal  folds,  rounding  off*  of  the  inner 
margm  of  the  lids  with  incipient  entropion  from  incurv^ation  of  the  tarsal 
cmrtilages,  were  observed  in  a  soldier  invalided  for  nystagmus  and  myopia, 
who  most  distinctly  denied  having  ever  been  affected  with  any  form  of  con- 
junctival inflammation.'' 

"In  other  cases — and  it  is  to  them  that  the  interest  of  the  military  surgeon 
more  particularly  attaches  itself — the  fate  of  the  primitive  granulations,  aud 
of  the  conjunctiva  affected  with  them,  will  depend  upon  the  nature  and  course 
of  the  inflammation  by  which  they  may  be  complicated." 

"The  superinduced  inflammation  may  either  be  of  phlegmonous, pundenty 
or  catarrhal  form;  and,  in  addition  to  its  influence  in  promoting  the  organi-* 
nttion  of  the  pre-existing  vesicular  bodies,  which  soon  represent  vascular 
beads  of  more  or  less  dense  Hbro-plastic  tissue,  may  lead  to  general  hyper- 
trophy of  the  conjunctival  elements  aud  to  granulations  and  excrescences  of 
various  forms,  which  may  altogether  mask  the  original  growths  and  their 
metamorphoses,  rendering  it  impossible  in  a  given  case  to  decide  whether  fol- 
licular disease  had  existed  prior  to  the  attack.*  Grenerally,  however,  when 
the  products  of  the  acute  inflummator}'  complications  commence  to  subside, 
the  more  or  less  altered  trachomatous  growths  are  again  visible,  mostly  as  dis- 


*  The  influence  of  a  hypcrromlo  condition  in  masking  vesicular  granulations  can  be 
aaaily  appreciated  by  their  disappearing;  as  it  wore  before  the  very  eyes  of  the  observer, 
when  A  lid  has  bei*n  kept  evorted  for  a  i^hort  time,  and  reappearing  again  when  the 
congestion  has  hern  allowed  to  subside. 
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Crete,  grayish,  gelatinous  spherules,  imbedded  in  the  thickened  conjunctiva, 
or  forming  hemispherical  or  conical  projections,  entirely  distinct  in  appear- 
ance from  the  hypertrophied  papillae  or  ordinary  villous  excrescences  of  the 
palpebral  lining.  Even  in  this  more  advanced  stage  of  organization  the  lids 
may  again  become  perfectly  quiescent.  In  other  cases  severe  purulent  in- 
flammation will  lead  to  an  absorption  of  the  original  deposits,  which  is  easily 
explicable  by  the  melting  down  of  the  tissues  during  the  course  of  profuse 
suppurative  action." 

Attention  to  these  primary  conjunctival  changes  is  demanded  alike  in  the 
interest  of  the  individuals  and  of  the  community  to  which  they  belong.  Their 
individual  existence  constitute  so  many  foci  from  which  a  purulent  epidemic 
of  ophthalmia  may  at  any  time  arise.  The  conjunctival  de{)osit3  may  exist 
for  an  indefiuite  period  without  giving  rise  to  any  inflammatory  symptoms, 
till,  in  fact,  an  exciting  cause  of  sufficient  interest  brings  on  the  acute  inflam- 
matory attack,  and  a  "granular"  state  of  the  lids  is  always  a  potent  source  of 
relapse  and  ophthalmia. 

Tne  state  of  the  conjunctiva,  as  to  the  freedom  from  or  existence  of  these 
"granulations,"  of  every  man  in  a  regiment  ought  to  be  noted  in  his  medical 
history  sheet  with  as  great  precision  as  is  possible.  It  would  furnish  most  im- 
portant information  at  subsequent  periods.  In  illustration  of  this,  Surgeon- 
Major  A.  Leith  Adams,  M.B.,  and  Assistant  Surgeon  F.  H.  Welsh,  Esq., 
F.K.C.S.,  of  the  22d  Regiment — stimulated,  no  doubt,  by  Dr.  Philip  Frank's 
excellent  paper  already  noticed — carefully  inspected  the  eyes  of  each  man  in 
the  first  battalion  of  tne  22d  Regiment,  the  object  being  to  ascertain  the  ex- 
istence or  not  of  the  so-called  "granules;"  to  note  the  actual  condition  of  the 
eyelids  of  each  man  as  a  reference  in  case  of  any  outbreak  of  granular  ophr 
tnalmia  among  them,  it  being  then  present  in  the  battalions  of  the  garrison 
(Malta);  to  determine  also,  if  possible  (should  the  "granules"  exist),  the> 
actual  conditions  under  which  the  men  were  living;  and  to  endeavor  to  arrive 
at  the  cause  or  causes  of  their  origin  and  development.  The  battalion  had 
been  three  years  in  the  island,  had  occupied  its  present  quarters  two  years,  and 
been  remarkably  free  from  ophthalmia  or  conjinictivitis  since  its  arrival  {dO 
cases  out  of  808  men  in  three  years). 

The  number  of  men  inspected  was  751,  and  of  these  52.1  per  cent,  presented 
clear  and  undoubted  evidence  of  the  existence,  to  a  greater  or  less  extent,  of 
"granules"  in  their  eyelids — a  perfectly  healthy  condition  being  the  excep- 
tion— except  in  a  company  occupying  huts,  and  among  the  married,  or  those 
occupying  separate  quarters.  Of  those  residing  in  a  certain  barrack  (Flo- 
rinna)  only  one  could  be  said  to  have  had  a  healthy  conjunctiva.  Among 
those  occupying  huts,  the  proportion  of  healthy  increased  with  the  length  of 
time  they  liad  been  away  from  headquarters,  and  the  chances  they  had  had 
of  sleeping  in  a  purer  atmosphere  (A,  M,  D,  Report  for  1863,  p.  494). 

Symptoms  are  to  some  extent  explained  at  first  by  the  faulty  secretion 
"from  the  granular  conjunctiva  and  by  changes  on  the  surface  of  the  cornea. 
These  symptoms  are  especially,  impairment  of  vision ;  the  patient  complains 
that  he  "cannot  see,"  that  the  "sight  is  misty,"  that  "a  mist"  and  "rainbow 
colors  appear  round  the  flame  of  a  candle,"  and  that  aflcr  sleep  or  after  exer- 
tion the  eyes  are  "  red  and  weak."  But  as  a  rule,  men  do  not  complain,  and 
maj'  not  admit  that  anything  is  wrong  ^-ith  their  eyes. 

The  granular  prominences  (so  named  from  the  resemblance  of  the  surface 
of  the  conjunctiva  to  a  granulating  wound  surface)  vary  in  different  cases. 
In  some  cases  they  are  exceedingly  uumeroiL^,  slightly  raised  above  the  level 
of  the  conjunctiva,  giving  the  inside  of  the  lids  an  api)earance  somewhat  like 
that  of  a  piece  oi*  shagreen;  in  other  cases  the  granules  are  commratively  few, 
but  prominent,  very  soft,  vascular,  and  apt  to  bleed — oflen  as  large  as  hemj)- 
seeds. 

On  inspecting  the  eye  generally,  before  opening  and  everting  the  lids,  in 


SYMPTOMS    AND   FORMS   OF   GRANULAR   OPHTHALMIA.         237 

nine  cartes  out  of  ten  uo  departure  from  the  healthy  state  will  be  seen  beyond 
an  occasional  slight  collection  of  dried  secretion  at  the  roots  of  the  lashes,  and 
in  the  severe  form  a  somewhat  increased  fulness  of  the  larger  sclerotic  vessels. 
In  these  hyperajmic  cases  the  gluing  of  the  lids  and  the  watery  eye,  with 
augmented  mucus  and  tears,  are  causes  of  discomfort,  the  inconvenience  being 
generally  in  proportion  to  the  hypersemia;  but  as  a  rule  the  eye  remains  qui- 
escent when  the  causes  of  irritation  in  the  lids  have  been  gradually  produced 
(Adams  and  Weush). 

A  powerful  reading-glass  is  necessary  in  examining  lids  for  granules  in  their 
earlier  or  vesicular  stages. 

Dr.  Bader  distinguishes  several  species  of  granulations  by  the  following 
characters: 

(1.)  Little  granules^  of  the  she  and  appearance  of  soaked  sago  grains,  standing 
tide  by  side,  either  in  groups  or  singly ,  and  projecting  from  the  nearly  normal  or 
more  or  less  vascular  conjunctiva. 

These  appear  first  in  the  fornix,  and  are  seen  in  their  purest  and  most  typi- 
cal form  in  cases  which  have  never  been  treated.  They  consist  of  gelatinous, 
transparent,  intercellular  substance,  covered  by  young  proliferous  epithelial 
cells  and  some  connective  tissue.  They  are  surrounded  by  enlarged  elongated 
but  small  bloodvessels,  which  seem  to  bear  some  relation  to  the  arrangement 
and  growth  of  the  granules.  They  gradually  increase  in  number,  and  may 
exist  for  years  without  impairing  vision.  They  may  subsequently  assume  the 
aspect  of — 

(2.)  VasctUar  "red^*  granxdaJtions  of  different  sizes — largest  in  the  fornix — 
with  confluent  bases  resting  upon  the  vascular  and  hypertrophied  conjunctiva, 
which  in  severe  cases  appear  infiltrated  with  a  semi-transparent  gelatinous-lookina 
mibdnnce;  but  in  slighter  cases  the  subconjunctival  tissue  is  not  much  implicatea, 
and  the  granular  surface  of  the  conjunctiva  may  be  throuni  into  folds. 

These  differ  in  structure  from  the  species  already  described,  in  exhibiting  a 
greater  proliferation  of  epithelial  cells,  a  greater  accumulation  of  the  gelati- 
nous intercellular  substance,  and  a  higher  degree  of  vascularity.  The  increase 
of  intercellular  substance,  with  dilatation  and  increase  of  conjunctival  blood- 
veesels,  and  hypertrophy  of  connective  tissue  corpuscles,  cause  swelling  of  the 
conjunctiva  between  the  granulations. 

(3.)  Large  pale-gray,  gray-white,  or  yellowish-gray,  and  opaque  granulations, 
uihotie  slutpe,  size,  and  subsequent  changes  are  nimilar  to  those  of  the  red  ones. 

They  rest  ujwn  the  infiltrated  conjunctiva  and  subconjunctival  tissue,  and 
reach  their  largest  size  in  the  fornix,  and  along  the  up])er  margin  of  the  tarsus. 
A  few  large  blootlvessels  may  be  seen  among  them.  The  secretion  from  the 
eye  i»  less  than  from  the  rc<i  granulations. 

(4.)  Small,  easily  bleeding,  ptbby  granulations  of  equal  size,  which  stand  side 
In  tide,  and  give  the  surface  a  mmewhat  rough  villous  appearance.  The  conjunc- 
Uva  covering  the  ti^isue  w  swollen,  inten/telu  red,  and  e<mly  bleeding. 

This  condition  is  confined  to  the  paiulUms  jwrtion  of  the  tarsal  conjunctiva, 
while  the  conjunctiva  of  the  fornix,  the  semilunar  foM  of  the  caruncle,  are 
swollen  and  highly  va.«cular.  Sometimes  there  is  much  muoo-purulent  dis- 
charge. These  granules  generally  occur  in  young  jwrsons  in  both  eyes  simul- 
taneously ;  and  Dr.  Bader  considers  it  probable  that  they  are  of  syphilitic 
origin. 

(0. )  Large,  flabby,  red  and  leather  hard  and  ehtMie  granulations  of  varying  size, 
re$embling  condylomata  in  Hhape,  with  hardly  any  or  no  purulent  discharge. 

They  occupy  the  palpebral  conjunctiva,  and  freciuently  also  the  semilunar 
fold  ( Hypertrophy  of  racenwMe  glands  f).  In  the  fornix  they  may  reach  several 
lines  in  diameter.     They  often  continue  for  years  without  im{)airing  the  trans- 

Eftrency  of  the  cornea;  but  when  very  numerous,  they  may  prevent  the  eye- 
ds  from  closing,  and  cause  them  to  stand  away  from  the  eyeball,  and  some- 
timeB  even  to  become  everted.    Not  un frequently  they  are  confined  to  the 
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conjunctiva  of  one  eye  only.  The  subconjunctival  tissue  is  much  hypertro- 
phied. 

This  form  is  rare,  and  occurs  by  preference  in  young  persons  suffering  from 
glandular  swellings  in  other  parts. 

Numbers  (1),  (2),  and  (3)  are  closely  allied;  but  treatment  and  time  alter 
their  typical  appearance ;  numbers  (4)  and  (5)  are  wholly  different  from  each 
other  and  from  the  other  varieties. 

Dr.  Adams  and  Mr.  F.  H.Welsh,  F.R.C.S.,  describe  three  varieties  or  stages 
as  seen  by  them  amongst  soldiers  of  the  22d  Regiment,  at  Malta. 

(1.)  Vesicles  requiring  very  careful  attention  for  their  detectionf  having  the 
appearance  of  small,  glistening^  transparenty  hemisplierioal  bodies,  kudding  the 
mucous  membrane  and  projecting  above  its  surface. 

Their  size  was  that  of  a  very  small  pin's  head,  their  contents  translucent 
and  limpid,  looking  like  tense  bladders  of  water.  No  unusual  vascularity 
existed  with  these  vesicles. 

(2.)  Of  larger  size  than  (1),  and  differing  somewhat  in  character;  their  eon- 
teiUs  being  opaque,  milky,  and  more  glutinous  in  coiusidence. 

They  did  not  project  so  much  above  the  mucous  membrane,  because  it  too 
was  invariably  swollen  and  injected,  and  so  was  raised  to  the  level  of  the 
^^grantiles" 

(3.)  The  "grantUes"  appeared  like  cut  alobules  of  opaque  jeUy  studding  a  red 
groundwork.  They  were  solid,  and  had  increased  in  size  so  much,  and  so 
encroached  on  each  other,  as  to  leave  only  very  little  interspaces  of  mucous  mem- 
brane. 

These  stages  or  varieties  seem  to  be  preliminary  to  the  formation  of  the 
more  solid  "  sacfo  grain  granulations,'* 

If  not  disturbed  by  treatment  nor  intercurrent  attacks  of  inflammation,  the 
sago  grain-like  granulations  may  remain  for  one  or  two  years  without  disturb- 
ing vision,  and  may  only  occasionally  give  rise  to  "  redness  of  the  eyes ;"  but 
attacks  of  ophthalmia  gradually  become  more  numerous  and  severe,  and  the 
granulations  change  color,  becoming  red  from  vascularity.  When  the  surface 
of  the  cornea  suffers,  its  upper  portion  first  becomes  vascular,  probably  from 
friction  of  the  granulations  against  its  surface.  The  vessels  then  encroach 
from  the  adjacent  conjunctiva. 

The  disappearance  of  the  granulations,  either  by  treatment,  spontaneously, 
by  rapid  elimination  of  their  contents  and  absorption,  leads  to  destruction  of 
a  certain  amount  of  conjmictiva,  so  that  deep  cicatrices  remain,  which  occupy 
its  entire  thickness,  and  the  surface  of  the  cicatrix  is  anaemic,  whitish,  or 
tendinous-like. 

The  conjunctiva  in  the  granular  state  often  secretes  an  inordinate  quantity 
of  mucus,  which  on  any  additional  irritation  of  the  system,  as  from  the  use 
of  spirituous  liquors  or  any  local  irritation,  as  from  cold  affecting  the  eyes,  is 
apt  to  become  again  puriform.  When  this  is  the  case,  the  contagious  power 
of  the  original  ophthalmia  returns. 

Eventually  the  constitution  suffers  materially  from  the  persistence  of 
"  granular  ifds." 

Prognosis. — Relapses  are  frequent,  especially  from  intemperance,  cold  and 
damp,  imperfect  ventilation,  especially  of  sleeping-rooms,  deficient  food.  In 
scrofulous  subjects  the  condition,  once  fully  established,  is  incurable.  The 
granules  of  the  lids  become  really  tubercles. 

Treatment  is  by  local  depletion;  astringents,  escharotics,  counter-irritation, 
tonics,  excision,  and  inoculation. 

Dr.  Mackenzie  recommends  local  depletion  by  a  few  leeches,  if  the  conjunc- 
tiva is  very  vascular  and  sarcomatous.  The  leeches  are  to  be  applied  to  the 
external  surface  of  the  lids.  He  also  recommends  scarification  of  the  lids ; 
but  if  the  membrane  is  not  much  thickened,  each  granular  prominence  mav 
be  merely  divided  by  a  crucial  incision,  or  the  membrane  "  cross-hatched  ^' 
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by  slight  touches  of  the  lancet.  If  the  lids  are  much  swollen  and  tense,  and 
seem  to  press  on  the  cornea.  Dr.  Badcr  recommends  an  incision,  about  half 
an  inch  in  length,  to  be  carried  through  the  outer  canthus,  and  that  the  wound 
be  allowed  to  bleed  freely,  and  prevented  from  closure  for  a  week  at  least. 

The  object  of  treatment  by  akringenis  and  escharotics  is  not  to  destroy  the 
granulations  directly,  but  to  excite  such  irritation  in  the  conjunctivae  as  will 
promote  elimination  of  the  material  of  which  the  granulations  are  composed. 

The  agents  most  frequently  in  use  are  crystals  of  borax,  mlphate  of  zinc, 
nitrate  of  silver,  and  sulphate  of  copper,  or  its  mixture  with  alum,  constituting 
the  "greenstcme;"  or  Lapis  divinus  (see  page  220,  ante).  The  neutral  acetate 
or  sugar  of  lead,  in  the  form  of  a  powder,  has  also  been  used.  It  is  to  be 
applied  over  the  surface  by  means  of  a  miniature  pencil,  and  allowed  to  dis- 
solve in  the  tears.  It  causes  strong  contraction  of  the  diseased  tissue ;  the 
granular  prominences  shrink,  and  the  membrane  appears  smooth  and  uniform. 

It  is  to  be  applied  at  intervals  of  five  or  six  aays,  till  the  cure  is  accom- 

f^lished.  Dr.  Boder  considers  the  sulphate  of  copper  in  glycerin  ointment  as 
ikely  to  be  of  use.  The  greenstone  application  is  the  most  efficient  remedy, 
care  being  taken  to  touch  the  granulations  only,  and  not  the  conjunctiva  be- 
tween them,  nor  the  cicatrices,  if  any  exist.  It  must  be  repeatea  every  day, 
or  every  second  or  third  day,  till  the  granulations  have  become  smaller  and 
lees  numerous,  when  "  touching  "  twice  a  week  may  suffice. 

Inoculation,  exciting  in  the  diseased  membrane  of  the  conjunctiva  the  in- 
flammatory action  of  an  acute  attack  of  pundent  ophthalmia,  was  suggested 
by  Dr.  Henry  Walker,  as  a  means  of  dispersing  the  granulations.  During 
the  ophthalmia  the  granulations  become  smaller  and  smaller,  and  the  vascular 
covering  which  forms  on  the  cornea  is  thrown  off  in  yellow  and  opaque  shreds. 
In  order  to  excite  such  an  inflammation,  the  conjunctiva  is  to  be  inoculated 
with  matter  taken  from  the  eye  of  a  child  suffering  from  purulent  ophthalmia — 

•*  Take  thou  some  new  infection  to  thine  eye, 
And  the  rank  poison  of  the  old  will  die.'' 

The  matter  is  to  be  applied  to  the  inside  of  the  lids  with  a  miniature  pencil ; 
and  the  first  signs  of  the  inoculated  ophthalmia  ought  to  appear  in  from  twelve 
to  thirty  hours ;  and  however  severe  it  may  seem  to  be,  the  discharge  should 
merely  be  washed  awav  with  tepid  water  every  hour,  and  the  greatest  attention 
paid  to  cleanliness,  'the  acute  stage  will  lost  from  one  to  four  weeks,  and  the 
subsequent  chronic  purulent  discharge  from  two  to  eighteen  months,  before 
the  granulations  will  have  disappeared.  The  curative  effect  may  be  consid- 
ered at  an  end  as  soon  as  the  eyelids  are  no  longer  glued  together  afler  sleep. 

Inoculation  should  be  confined  to  those  cases  in  which  the  entire  surface  of 
the  cornea,  or  two-thirds  of  it,  arc  vascular,  and  more  or  less  opaque,  and  the 
iris  barely  visible  (Badek). 

There  are  also  important  contraindications  to  the  practice,  such  as  the 
existence  of  scrofula,  rhemmitism,  or  such-like  constitutional  state  of  ill-health 
(Mackenzie). 

Towels,  lint,  sponges,  &c.,  used  by  patients  who  suffer  from  granulations, 
must  not  be  used  bV  any  one  else ;  ana  the  hands  must  be  washed  after  having 
touched  eyes  so  aflfected.  The  "  authorities "  of  schools,  barracks,  and  the 
like,  should  be  made  aware  of  the  contagious  properties  of ''  granular  ophthal- 
mia,"  and  those  suffering  from  ''  granular  lids  "  should  be  kept  separate  from 
others  not  so  infected. 

The  reader  is  referred  to  most  valuable  practical  papers  by  Surgeon-Major 
A.  Leith  Adams,  M.B.,  and  iVijsistant  Surgeon  F.  H.  Welsh,  Esq.,  F.R.C.S., 
in  Army  Med.  Dep,  Reports  for  1869,  vol.  xi,  pp.  423  and  436.  And  for  an 
account  of  some  other  forms  of  ophthalmia,  not  noticed  by  the  College  of 
Physicians,  reference  is  made  to  Dr.  Mackenzie's  classic  work  "  On  the  Lye," 
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especially  to  postfebrile  aphthalmUia,  idiopathic  ophthalmitis,  phkbitic  ophthal- 
mitiSf  sympathetic  ophthalmitis,  and  intermittent  ophthalmia. 


Section  III. — Diseases  of  the  Cornea. 

KERATITIS. 

Latin  £q.,  Keratitis;  French  Eq.,  KSraiite;  German  Eq.,  Homhautentzundunff ; 

Italian  £q.,  Cheratitide, 

Definition. — Inflammation  of  the  cornea. 

Pathology. — ^The  structure  of  the  cornea  comprises — 

(a.)  Several  layers  of  epithelial  cells  anteriorly,  whose  aggregate  thickness 
amounts  to  yo^on*  These  rest  upon  an  elastic  lamina,  against  which  a  layer 
of  oblong  cells  are  arranged  perpendicularly;  and,  while  the  superficial  layer 
is  fiat,  there  is  interspersed  a  layer  of  transitional  roundish  or  angular  cells. 

(6.)  Transparent,  colorless,  elastic  laminse,  flexible  and  homogeneous  mem- 
branes, intervene  between  the  epithelial  layers  and  the  lamellated  tissue  of 
the  cornea.  These  lajnime  appear  on  section  as  well-defined  transparent  lines, 
lost  sight  of  in  the  texture  of  the  sclerotic  and  in  the  thickness  of  the  cornea, 

(c.)  The  bulk  of  the  cornea  is  made  up  of  short  lamellse,  in  apposition  with 
each  other,  and  arranged  somewhat  parallel  with  the  surface.  Between  the 
lamellse  cells  occur  (^^ corneal  corpuscles^*)  which  are  mononucleated  and  an- 
astomose with  each  other. 

(d,)  A  close  network  of  nerve  fibres,  with  ganglionic  cells  (which  anasto- 
mose with  the  ciliary  nerves),  lie  immediately  beneath  the  anterior  elastic 
lamina;  but  it  is  stated  that  the  cornea  receives  most  of  its  nerves,  not  from 
the  ciliary  ganglion,  but  directly  from  the  fifth  nerve. 

All  of  these  tissues  are  liable  to  be  affected  by  inflammatory  changes,  from 
the  parenchymatous  or  "cloudy  swelling"  of  minute  tissue  up  to  the  crude 
change  obvious  to  unaided  vision.  These  crude  changes  are  always  associated 
with  congestion  in  the  surrounding  conjunctiva  and  sclerotic,  and  especially 
marked  in  the  anastomosing  wreath  of  bloodvessels  close  to  the  edge  of  the 
cornea.  The  exudation  visible  in  the  cornea  itself  affects  most  frequently  its 
external  lamellaj,  sometimes  its  proper  substance,  and  always  impairing  its 
transparency.  When  bloodvessels  become  develoixjd  in  the  exuded  material, 
then  the  cornea  appears  red.  But  how  many  minute  changes  go  on  in  these 
delicate  and  minute  tissues  before  these  more  obvious  events  take  place?  And 
the  disease  increasing  beyond  these  obvious  events,  there  may  eventually 
occur  such  changes  as  suppuration,  ulceration,  or  a  gangrene  of  the  corneal 
textures. 

In  most  of  the  ophthalmije  already  described,  the  cornea  may  participate 
to  such  an  extent  that  it  may  be  infiltrated  with  pus,  or  destroyed  by  ulcera- 
tion, or  its  transparency  injured  by  constant  irritation  (as  of  granular  lids), 
producing  a  vascular  and  nebulous  state  of  its  surface.  It  is  also  a  common 
seat  of  the  i)hlyctenula3  which  attend  scrofulous  conjunctivitis,  and  layer  after 
layer  may  be  penetrated  by  ulceration.  In  variola,  abscesses  may  form  in  the 
corneas,  and  lead  to  loss  of  vision. 

In  ophthalmia  from  cold  and  rheumatism,  the  cornea  may  become  ulcerated 
on  its  surface  or  infiltrated  with  pus.  Inflammations  of  the  coniea  are  greatly 
promoted  by  weakness  of  constitution,  as  well  as  by  constitutional  ill-health, 
and  occurs  most  frequently  in  scrofulous  subjects.  Most  frequent  in  the 
young:  it  Is  seldom  seen  after  middle  life.  Three  forms  or  varieties  of  kera- 
titis are  commonly  met  with,  namely: 

(1.)  Syphilitic  keratitis,  which  declares  itself  most  frequently  between  the 
ages  of  nine  and  fifteen — and  in  girls  oftcner  than  in  boys — as  a  result  of 
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inherited  syphilis,  and  associated  with  syphilitic  indications  in  other  parts. 
It  may  he  found  in  such  cases  that  the  mother  has  had  miscarriages  or  still- 
bom  children  previous  to  the  birth  of  the  one  suffering  from  keratitis;  and 
also  that  the  patient  has  suffered  from  other  symptoms  of  syphilis  during 
infancy,  such  as  mufflesy  a  sore  mouth,  ulcers  round  the  anus,  skin  eruptions, 
and  the  like  (Badek). 

The  physiognomy  of  such  patients  is  characterized  by  a  generally  old,  pale- 
looking  face — a  squarish  forehead,  with  the  bridge  of  the  nose  frequently 
wide  and  depressed.  The  shape,  size,  and  color  of  the  permanent  incisor  teeth 
are  often  also  jx^culiar,  as  pointed  out  by  Dr.  Hutchinson.  They  are  small, 
narrow,  squared,  of  a  yellow  color,  and  more  or  less  deeply  notched  in  a  ver- 
tical direction. 

Syphilitic  keratitis  generally  appears  in  both  eyes,  within  an  interval  of  a 
few  cLays  or  weeks;  and  may  take  a  chronic  course,  continuing  for  several 
years — at  one  time  being  completely  opaque  or  crimson  red,  and  again  recov- 
ering its  transparency  after  a  few  weeks  (Bader). 

It  is  generally  on  account  of  impaired  sight  simply  that  such  patients  seek 
advice ;  and  the  corneal  changes  may  be  so  great  as  to  reduce  vision  to  a 
mere  perception  of  light.  The  impaired  vision  may  be  due  to  the  following 
lesions:  OjHtcitieJt  in  the  coniea;  alterations  of  its  airvature;  opacities  in  the 
cryMalline  lens;  changes  following  choroido-retinitis\  iniiammation  of  the  optic 
nerve;  or  sveh  cerebral  changes  as  hydrocephalus.  Portions  of  the  cornea  may 
be  also  semi-transparent  when  the  patient  is  disturbed  by  the  dazzling  due  to 
difiusion  of  light.  The  vascularity  of  the  ocular  conjunctiva  is  but  slightly 
increased;  while  a  more  or  less  broad  pink  zone  in  the  sclerotic  round  the 
edge  of  the  coniea  is  usually  present. 

The  centre  and  lower  half  of  the  coniea  are  the  first  parts  to  lose  transpar- 
ency. Small,  ill-defined,  gray,  yellQwish,  or  brownish  opaque  dots,  in  groups 
or  singly,  appear  in  its  lamellated  structure  about  these  parts.  The  surface 
of  the  coniea  appears  dull  or  slightly  uneven,  as  if  pricked  with  a  pin  in 
numerous  places.  Within  a  few  weeks  transparency  may  be  so  impaired  that 
the  cornea  looks  like  a  piece  of  ground  glass,  the  depending  portions  being 
the  more  densely  opa(|ue,  or^of  a  pink  or  crinit^ou  hue,  most  intense  at  the 
surface  and  peripher}'  of  the  cornea,  and  caused  by  bloodvessels  passing  from 
the  substance  of  the  sclerotic  between  the  lamellae  of  the  coniea.  The  vessels 
lend  to  run  parallel. 

If  the  syphilitic  infection  is  severe,  or  if  health  be  feeble,  lymph  is  abun- 
dandy  developed  in  the  cornea  and  iris,  rendering  the  cornea  yellow  and  the 
iris  opaoue.  permanent  ojmcity  may  follow  their  adhesion,  occupying  most 
frequently  the  lower  half  of  the  cornea,  and  faint  opacities  may  remain  for 
life. 

With  the  cornea  other  tunics  are  generally  implicated  ;  and  after  comeitis 
has  subsided,  the  iris  presents  a  characteristic  and  permanent  steel-gray  hue, 
and  the  ophthalmoscoin;  may  disclose  changes  in  the  transparency  of  the  lens; 
its  nucleus  becomes  prematurely  large,  yellowish,  and  strongly  light-reflecting, 
while  dotted  opacities  occnir  on  its  suriace  beneath  the  capsule.  Changes  in 
the  vitreous  humor,  chronic  suppuration  of  the  choroid  and  vitreous  sulwtance, 
with  subsequent  soflening,  shrinking  of  the  eye,  and  consequent  loss  of  sight, 
are  among  the  extreme  results  of  syphilitic  keratitis. 

(2.)  Strtimons  corneiti-s,  scrofidom  ophthalmia,  or  va^ular  comeitis,  is  associ- 
ated with  the  general  morbid  condition  descrilK»d  as  scrofula  (page  888,  vol.  i). 
It  occura  most  commonly  in  children  from  eight  to  eighteen  years  of  age,  and 
in  females  shortly  before  or  about  the  age  of  puberty.  There  is  generally  jmin 
in  the  affected  eye,  sometimes  st^vere,  and  extending  over  the  corresjwnding 
side  of  the  head  and  face.  The  eyelids  are  generally  reii  along  the  margins, 
sligfatlv  swollen,  and  tending  to  spasnio<lic  closure,  when  there  is  abuiuiant 
flcm  ot  tears  and  iii>olerance  of  light.     With  these  symptoms  there  are  gener- 
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ally  one  or  several  small  ill-defined  opacities  in  the  cornea.  Opaque  and 
slightly  vascular  spots  at  or  near  the  centre  of  the  cornea,  at  the  commence- 
ment of  the  attack,  are  seen  to  advance  from  the  margin  towards  the  centre. 
These  are  generally  superficial,  but  in  weak  persons  they  may  extend  through 
the  entire  thickness  of  the  corn^.  The  parts  of  the  cornea  afiected  appear 
gray,  grayish-white,  or  yellowish  and  opaque,  shedding  off  to  the  transparent 
parts,  or  merging  into  the  sclerotic ;  and  the  vascularity  of  the  sclerotic  and 
conjunctiva  is  most  marked  next  the  inflamed  part  (Bader).  In  some  cases 
the  whole  cornea  is  so  much  covered  with  innumerable  bloodvessels  that  it 
assumes  a  red  color,  and  in  this  state  it  has  been  compared  to  a  piece  of  red 
cloth,  an  appearance  known  by  the  name  ofpannm'*  (Mackenzie).  Ulcer- 
ation with  perforation  may  occur  (Bader). 

(3.)  Pushdar  comeitis,  phlyctenular^  or  herpetie  comeitisy  seem  to  be  other 
forms  of  the  affection  generally  also  associated  with  scrofula^  and  occurring 
most  frequently  in  young  persons  and  children.  There  is  extreme  intolerance 
of  light,  which  may  continue  for  months,  with  slight  redness,  swelling  and 
spasmodic  closure  ot  the  eyelids — abundant  flow  of  tears  and  frequently  eczema 
of  the  surrounding  skin,  although  the  changes  in  the  cornea  may  be  very 
slight.  These  changes  consist  in  the  occurrence  of  one  or  several  roundish, 
small,  somewhat  projecting  opaque  nodules  in  the  superficial  layers  of  the 
cornea.  If  multiple,  they  may  exist  in  groups  or  in  rows  near  the  margin  of 
the  cornea. 

One  nodule,  or  group  of  nodules,  may  appear  at  the  apex  of  a  bundle  of 
bloodvessels,  diverging  over  the  cornea,  thus  forming  a  vascular  triangle,  ulti- 
mately lost  in  the  adjoining  conjunctiva. 

These  nodules  often  appear  first  in  the  conjunctiva,  as  already  described 
under  the  head  of ''pustular  ophthalmias*^  or  their  appearance  in  the  cornea  is 
preceded  by  attacks  of  ophthalmia  with  eclerotic  vascularity  and  intolerance 
of  light.  Nodules,  pustules,  and  patches  of  vascular  comeitis,  with  small 
ulcerations  and  opacities,  may  all  exist  together,  and  give  a  most  complicated 
appearance  to  several  typical  lesions.  The  solid  nodule  may  resemble  a  pus- 
tule from  the  elevation  of  layers  of  corneal  epithelium ;  and  suppuration  of 
the  nodule  may  really  take  place  within  a  fewt  hours,  and  so  change  the  nod- 
ule into  an  ulcer,  wliich  may  lead  to  perforation.  The  vascularity  of  the 
sclerotic  and  conjunctiva  varies  with  the  nature  of  the  several  existing  lesions ; 
and  according  to  the  severity  of  these  sevenil  lesions  in  combination,  will  be 
the  prolonged  duration  of  the  case ;  and  this  form  of  comeitis  tends  to  return 
for  years  at  about  the  same  season,  or  at  any  time  when  the  general  health  is 
impaired.  The  disease  also  frequently  occurs  after  scnrlatUui,  nieasle^i,  and 
variola^  and  is  one  of  the  forms  of  post-febrile  ophthalmia.  It  has  been  con- 
sidered that  derangement  of  the  functions  of  the  fifth  nerve  is  generally  co- 
existent, and  oftentimes  herjyes  of  the  face  or  lips,  or  mucous  membrane  of  the 
nase  or  mouth.  Division  of  the  fifth  nerve  in  animals  produces  ulceration, 
opacity,  or  inflammation  of  the  cornea. 

Treatment  of  these  three  varieties  must  be  regulated  by  the  general  morbid 
condition  of  the  system  ;  so  that  the  constitutional  state  of  ill-health  must  be 
repaired,  as  the  first  essential  step  towards  recovery.  The  syphilitic  and  scrof- 
ulous, or  combined  condition  of  those  morbid  states,  must  be  remedied  as  far 
as  possible  by  the  appropriate  remedies  already  indicated  under  the  descrip- 
tion of  these  diseases.  Regulation  of  diet,  of  wines,  and  of  the  use  of  water, 
are  all-important,  as  already  indicated  (p.  967,  vol.  i). 

If  thelqw  and  nostrils  are  swollen  and  red,  with  a  tendency  to  crusts  round 
the  nasal  orifices,  i)repa rations  of  arsenic  and  iron  will  be  found  of  great  use. 
If  the  sclerotic  is  implicated,  bichloride  of  mercury  b*  indicated  to  tne  extent 
of  one-sixteenth  of  a  grain  in  half  an  ounce  of  water  daily  ;  and  in  children 
the  hydrarg.  cum  crcfa.  Dr.  Mackenzie  recommends  tartar  emetic  as  a  seda- 
tive and  alterative,  both  by  itself  in  doses  of  one-twelfth  of  a  grain,  to  one- 


PATHOL007   OF   KERATITIS   WITH   SUPPURATION.  243 

quarter  of  a  grain  thrice  a  day,  and  also  along  with  Peruvian  bark  or  quinia. 
He  remarks  that  the  combination  is  no  doubt  unchemical,  but  nevertheless 
he  has  derived  more  benefit  from  these  two  medicines  given  together,  than 
fipom  either  of  them  singly.  A  dry  and  harsh  state  of  the  skin  suggests 
tartar  enietic,  and  diaphoretics  generally,  such  as  Dover's  powder  at  beaume. 

Calomel  with  opiuniy  to  the  extent  of  "  touching  the  gums,"  is  also  of  great 
aenrice  when  much  pain  is  present  in  paroxysms.  It  is  especially  necessary 
if  iritis  coexists. 

Turpentine  in  half  drachm  to  one  drachm  doses,  thrice  a  day,  has  also  been 
found  of  service. 

In  syphilitic  casefl,  so  long  as  active  inflammation  seems  to  be  going  on, 
treatment  must  be  directed  towards  the  subjugation  of  tlie  constitutional  con- 
tamination. Frictions  with  mercurial  ointment  may  be  reouired.  The  un- 
gutntum  hydrargyri  nitratis  mitiw*,  to  the  extent  of  a  portion  "  the  size  of  a  small 
pea,"  may  be  rubbed  over  the  eyebrows  at  bedtime ;  and  at  the  same  time  the 
internal  use  of  the  iodide  cf  potasdum  is  to  be  prescribed.  Good  nourishment 
is  abeolutelv  necessary.  The  formation  of  pus  or  lymph  tends  to  be  abun- 
dant in  sypliilitic  cases. 

With  regard  to  local  remedies,  the  first  in  importance  is  the  use  of  atropia, 
if  the  tissues  are  unduly  vascular.  A  few  drops  are  to  be  applied  to  the  con- 
junctiva of  the  lower  lid  with  a  camcl's-hair  brush,  from  three  to  six  times 
daily ;  and,  after  all  vascularity  has  subsided,  it  must  still  be  applied  three 
times  a  week  for  one  or  two  months.  Again,  so  long  as  the  cornea  appears 
TSKular,  the  application  of  warm  fomentations  over  the  closed  lids,  every 
quarter  of  an  hour  during  the  day,  and  a  linseed-meal  poultice  at  night  should 
be  applied,  with  a  view  to  promote  a  flow  of  pus  from  the  conjunctiva  or  of 
catarrhal  mucus — a  pathological  process  which  seems  to  favor  the  dispersion 
of  the  comeitis.  Such  local  means  also  favor  the  rapid  development  of  blood- 
Tessels  in  the  cornea,  where  lymph  tends  to  precede  the  formation  of  pus,  and 
so  tends  to  prevent  perforation. 

The  insertion  of  a  seton  into  the  adjoining  temple  relieves  intolerance  of 
lieht,  or  tincture  of  iodine  to  the  skin  of  the  eyelids  twice  a  week.  The  course 
of  syphilitic  lesions  of  the  eye  "is  very  slow.  It  may  extend  over  mouths,  and 
then  permanent  impairment  of  vision  may  remain,  especially  from  opacities 
of  the  cornea. 

In  itrumous  corneitis  leeches  may  be  reouired  to  the  temples  if  there  be 
much  pain  or  redness.  Frequent  fomentation  of  the  eyelids  with  lint  dipped 
in  hot  water ;  or  olive  oil,  containing  some  chloroform  or  morphia^  or  both, 
may  be  applied  to  the  skin  round  the  eye. 

Atropia  should  be  applied  to  the  conjunctiva  once  daily.  If  there  is  much 
purulent  discharge,  alum  lotion  should  be  used,  or  the  lotion  of  bichloride  of 
wurcuryy  with  sal  ammoniac,  and  some  unguentum  hydrnrgyri  nitratis  mitius  is 
to  be  applied  to  the  eyelids  at  bedtime ;  to  be  Wiished  off  in  the  morning 
with  warm  water  and  alum  lotion. 


KERATITIS   WITH   SUPPURATION — «%/!.,  ONYX. 


LATfir  £q.,  Keratii 
Gbrmav  £q 

Buppurazume 


itiils  suppurann — Idem  valol,  Ont/j- ;  FRENCH  Eq  ,  KiraiUe  supptirf ; 
.,  HorU'hauUntzundutig  mil  Eitfritug ;  ITALIAN  Eq.,  Cheratituh'  con 


L. — Inflwnmation  irith  purulent  collection  between  the  lamelUr  of  the 
eomea,  with  cloudinej*M^  diMnirgmtion,  and  breaking  up  of  the  cornea  into  fatty 
granular  degeneration. 

Pathology. — The  formation  of  pus  in  the  cornea  is  usually  associated  with 
■ore  or  lew  of  ciliary  irritation.    The  pus  collection  may  ap{)ear  as  a  layer 
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of  yellow  substance  in  the  cornea,  or  reddish  if  mixed  with  blood.  At  first 
the  collection  of  yellow  matter  is  not  fluid,  but  its  transformation  into  pus 
usually  begins  after  a  few  days,  generally  in  the  centre  of  the  mass ;  out 
often  in  several  points  at  the  same  time. 

Sometimes  the  pus  sinks  down  between  the  lamellae  of  the  cornea,  pressing 
them  apart — hence  the  name  of  unguis  or  onyx,  from  its  resemblance  to  the 
lunula  of  the  nail. 

Corneal  ulcers  are  a  frequent  result  of  this  process.  Perforation  may  also 
occur  into  the  anterior  chamber,  giving  rise  to  hypopyon — that  is,  to  an  accu- 
mulation of  pus  or  of  shreds  of  lymph  at  the  most  depending  part  of  the 
anterior  chamber ;  or  its  inward  perforation  may  give  rise  to  iritis. 

An  onyx  is  known  by  its  superior  limit  being  convex,  and  by  its  remaining 
unchanged  in  form  and  situation  whatever  be  the  position  of  the  patient's 
head,  whereas  hypopyon  gravitates  to  one  or  other  side,  according  to  the  direc- 
tion in  which  the  head  is  placed  (Mackenzie). 

Onyx,  originating  in  scrofulous  phlyctenulae  or  after  small-pox,  may  com- 
mence above  the  centre  of  the  cornea,  and  difiuse  itself  irregularly  over  a 
laige  extent,  infiltrating  a  considerable  portion  of  the  substance  of  the  cornea. 

The  pus  may  be  removed  by  absorption  in  the  course  of  a  few  days  or  a 
few  hours ;  but  that  is  not  usually  the  happy  event. 

Symptoms. — Dr.  Bader  distinguishes  three  varieties  of  suppurative  kera- 
titis : 

(a.)  Cases  in  which  the  suppuration  comes  on  rapidly — i,  e.,  in  from  one  to 
three  days,  with  great  increase  of  vascularity  and  pain,  with  some  chemosis, 
intolerance  of  light,  and  lachrymation.  This  form  often  follows  operations 
or  injuries,  especially  blows  from  stones,  and  may  be  accompanied  by  abrasion 
of  the  cornea.  It  may  also  occur  in  the  course  of  purulent  ophihalmia  or 
pustular  comeitis. 

(6.)  Cases  in  which  the  suppuration  appears  slowly,  having  been  preceded 
by  protracted  comeitis,  as  in  weak,  ill-fed  persons  suffering  from  syphilis. 

(c.)  Cases  where  there  is  no  intolerance  of  light,  or  hardly  any,  with 
chemosis  mostly  serous,  with  moderate  watery  or  purulent  discharge,  and 
with  rapid  suppuration.  This  form  may  be  observed  spontaneously,  or 
after  operations  on  very  old  or  decrepit  persons,  and  after  severe  illness 
or  fevers. 

The  cause  of  the  suppuration,  the  general  health  or  ill-health  of  the  patient, 
and  the  state  of  the  deeper  parts  of  the  eye,  all  influence  the  rapidity  of  the 
progress  and  the  extent  of  suppuration. 

Treatment. — The  object  is  to  check  suppuration  by  warm  or  cold  applica- 
tions, according  to  the  indications. 

If  suppuration  is  accompanied  by  a  sensation  of  great  local  heat  and 
much  pain,  the  application  to  the  eyelids  of  lint  dipped  in  cold  water  is 
indicated. 

The  constitutional  indications  must  be  followed  out  in  accordance  with  the 
history  of  the  case. 


Section  IV. — Diseases  of  the  Sclerotic. 

SCLEROTITIS. 

Latin  Eq  ,  Sclerotitis;  French  Eq.,  ScUrotile;  German  Eq.,  Sclerotitis;  Italian 

£q.,  ScUrotitide, 

Definition. — Inflammation  of  the  white  or  hard  membrane  of  the  eye. 
Pathology. — The  white  or  hard  membrane  of  the  eye  forms  a  tough  and 
firm,  very  slightly  expansive  fibrous  capsule,  which  everywhere  closely  en- 
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velope  the  choroid  and  the  ciliary  body,  and  is  organically  connected  with 
them.  It  is  named  the  sclerotiCf  and  it  has  a  large  opening  for  the  passage 
of  the  optic  nerve,  with  numerous  small  apertures  for  the  bloodvessels  and 
nerN'es  of  the  choroid.  It  is  composed  of  connective  tissue,  whose  elements 
unite  into  broad  bands,  interwoven  with  yellow  elastic  fibres,  which  also 
unite  it  with  the  choroid  (Henle).  Granular  pigment  is  scattered  through 
the  tissue  in  clumps.  At  its  anterior  edge  the  connective  tissue  filaments 
pass  immediately  into  the  cornea,  becoming  transformed  into  corneal  ele- 
ments. A  thick  patch  of  very  fine  veins  courses  round  the  periphery  of  the 
cornea,  imbedded  in  the  scleral  tissue  (the  canal  of  Schlemm).  On  the  one 
side  they  are  connected  with  the  veins  of  the  ciliary  muscle,  and  on  the  other 
with  the  vascular  network  of  the  sclerotic  (Leber).  The  sclerotic  is  thickish 
posteriorly,  just  at  the  optic  nerve  entrance,  and  within  this  portion  lies  the 
posterior  vascular  zone. 

The  outer  surface  of  the  sclerotic  is  enveloped  by  a  stratum  of  loose  con- 
nective tissue — more  scanty,  loose,  and  ragged  at  the  middle  and  posterior 
part  Anteriorlv  it  becomes  transformed  into  subconiunctival  tissue,  and 
contains  a  fine,  close,  vascular  network,  composed  mostly  of  ciliary  vessels. 
It  is  called  here  the  episcleral  layer,  and  at  the  circumference  of  the  cornea 
IS  greatly  developed,  and  very  vascular,  so  much  so  that  in  great  hypersemia 
it  is  protruded  like  a  pad,  and  is  then  described  as  a  vascular  rmg  (Yon 
Carion). 

These  salient  points  in  the  anatomy  and  connections  of  the  sclerotic  are  of 
importance  to  be  note^l,  as  they  play  an  important  part  in  giving  character 
to  the  morbid  appearances  seen  in  inflammations  of  the  eye,  with  which  they 
are  concerned. 

Inflammation  of  the  sclerotic  is  characterized,  in  the  first  instance,  by  pro- 
liferation of  its  connective  tissue  corpuscles.  They  swell,  and  their  granular- 
like  contents  become  cells,  which  multiply  more  or  less  rapidly  by  division 
and  endogenous  growth.  Thus  they  press  more  and  more  on  the  intercellular 
mhstauce,  and  on  section  appear  in  the  form  of  nests,  the  branches  of  whose 
individual  corpuscles  anastomose  with  the  branches  of  other  nests  of  cells. 
In  acute  and  severe  cases  its  texture  may  become  cloudy  by  a  molecular 
deposit,  or  by  extensive  separation  (by  degeneration)  of  granular  fat,  or  infil- 
tration of  senms  fluid,  any  or  all  of  which  conditions  impair  its  cohesion. 

Inflammation  of  the  sclerotic  is  generally  referable  to  the  following  cir- 
cum^^tances : 

(a.)  Syphilis;  (b)  rh^umatiinn;  (c)  the  extefmon  of  the  inflammatory  process 
from,  other  striictureSy  Mich  as  the  conjunctiva  or  ciliary  procejuses, 

(a.)  In  the  syphilitic  form  the  inflammation  is  generally  circumscribed 
and  associated  with  inflammation  of  the  conjunctiva  and  subconjunctival 
tisue. 

This  form  of  inflammation  generally  commences  in  the  ciliary  region,  where 
it  forms  patches  of  a  purple  tint,  covered  with  enlarged  vessels.  The  textures 
appear  swollen  ;  and  m  from  five  to  ten  weeks  the  inflammation  may  subside, 
leaving  the  sclerotic  slightly  discolored,  semi-transparent,  and  thinner.  Such 
circumscribed  inflammations  often  api)ear  successively  in  adjoining  parts  of^ 
the  ciliary  region  of  the  sclerotic  (Bader). 

(6  and  c.)  Rheumatic  sclerotitis,  where  the  sclerotic  is  alone  affected,  is  a 
rare  disease  (Mackenzie,  Bader).  Generally  the  conjunctiva  and  sclerotic 
are  each  affected  at  the  same  time,  or  the  sclerotic  is  directly  affected  after  the 
eonjunrtivaf  and  both  eyes  are  seld<mi  affecteil  at  once. 

oymptomt. — The  vascular  appearances  are  characteristic,  from  the  ana- 
tomical distribution  already  describe<l.  Fasciculi  of  vessels  of  a  bright  red 
colur  advance  in  radii  towards  the  edge,  and  sometimes  a  little  over  the  edge 
of  the  cornea,  surrounding  the  cornea  pretty  equally  on  all  sides.  They 
appear  larger  and  more  turgid  than  in  iritis,  and  seem  to  rise  more  from  the 
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Burfeeo  of  tlie  nclerotic.     The  mi^wi-elivili»  is  less  espreased,  and  ia  never  suffi- 
cient to  mark  the  radiated  iuflaiomation  of  the  eclerotio, 

Dimne»>  of  vUioii  is  constant,  depending  on  haziue^  of  the  cornea,  attendn) 
by  eliKht  coiilraclion  of  the  p\ipil  and  eluggiahneas  in  the  movements  fif  the, 
ins.  The  pupil  is  seen  to  be  leaa  than  that  of  the  sound  eye.  The  iria 
ooines  slightly  discolored ;  if  naturally  blue,  it  temis  to  green,  and  the  at) 
ing  irUiii  may  proceed  even  to  eflUsion  of  coa^ulable  lymph  witliin  the  puj 
But  the  degree  of  iritis  in  rheumatic  sclerotitis  Is  rarely  severe  (on  the  i 
thority  of  Dr.  MackeuKie,  who  has  rarely  seen  rheumatic  BclerolitiB — where  the 
sclerotic  is  alone  affected — terminate  in  any  form  of  suppuration  or  of  ulcera- 
tion ;  and  inith  are  very  common  in  catarrhal  ophthalmia  with  rheumatism). 

The  affected  eye  feels  dry  and  hot  in  the  early  period  of  the  disease,  and 
there  may  be  considerable  epiphora  afterwards. 

The  pain  of  rhevmatie  gcCirotltw  is  characteristic.     It  is  of  a  stinging  kind, 
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relieved  by  ocrspiratlon.     It  may  also  affect  the  forehead,  the  cheek-bone, 
and  the  teeth,  extending  sometimes  even  to  the  lower  jaw.  the  side  of  the 
nose,  within  its  cavities,  or  the  ear.     It  maj"  be  precisely  confined  to  one-half 
the  head.    The  superciliary  ridge  is  ita  chief  seat,  next  to  that  the  leiuf" 
and  the  cheek.     When  felt  chieffyin  the  eyeball,  it  ha^  lhcpiiljsatiIeohanu.-l 
of  phlegmon ;  otherwise  it  is  particularly  expressed  roymi  tlie  orbit,  con^stii 
rattier  m  an  agonzing  kind  of  feeling,  which  distreeses  aud  wearies  ou'   ' 
patient.    Evening  exacerbations  are  constant  from  four,  five,  six,  or  eight 
and,  continuing  during  the  night,  they  become  must  severe  about  miduigli^. 
and  do  not  abate  till  anout  five  or  six  a.m. 

It  thus  totally  prevents  steep,  cau.^ing  great  distress,  aud  the  patient  never 
fails  til  dwell  on  these  points. 

A  coneidenible  amount  of  sympt^imatic  fever  attends  the  disease,  increasing 
with  the  nocturnal  paroxysms  of  pain. 

Diagnosis  lies  lietween  cafarrM  opldhuhnia,  rAeunio/iV  opittlui/mia,  and  ea- 
turrko-rlieiiimitiii ;  and  Dr.  Mnckenzie  gives  the  following  particulars,  to  di»- j 
tinguish  rtdarrluU  ophthilmin  from  rh'.wnixfie : 

(1.)  The  rhfumalic  affection  has  its  teat  in  the  sclerotic,  and  frequently  wSr-\ 
tends  to  the  iris  and  retina— the  catarrhal  in  the  conjunctiva.  *  I 

(2.)  In  rhetimiitie  nclerolitis  the  redness  is  chiefly  radiated  or  zonular,  amil 
seated  under  the  conjunctiva,  in  the  deep-seated  conjunctival  or  episcleral  net-] 
work  1  spots  of  blood  extravasations  are  never  seen.  I 

In  eatnrrhfd  oonjiiiietivti  the  redness  is  reticular,  and  the  turgid  vessels  srft  1 
obviously  conjunctival,  capable  of  movement,  and  spots  of  exlravasated  blood  I 
are  of  frequeut  occurrence  in  the  conjunctiva.  M 

(S.)  In  rheumatic  attacks,  the  more  the  inflammation  in  limited  to  thsS 
sclerotic  the  leas  secretion  will  there  be  from  the  surface  of  the  eye ;  but  Iha^ 
more  the  conjunctiva  is  involved,  the  greater  will  be  the  tlow  of  mucus. 

(4.  j  The  character  of  the  pain  in  Klerotltis  has  been  already  given ;  so  h 
that  oferdarrhal  conjunctivitis  (see  i«ge  218,  anU). 

CauBGB  of  rheumatic  sclerotitis  are  generally  exposure  to  cold,  awociatMtl 
with  the  constitutional  state  of  rheumatimn.  M 

The  cold  \>i  generally  in  the  form  of  u  draught  or  continued  stream  of  coUv 
air,  sleeping  with  the  head  and  fitce  exposed  to  air  currents,  as  in  a  milwajr  | 
carriage,  es|jecially  after  a  hot  walk  to  "  catch  the  train." 

It  is  more  prevalent  when  the  wind  is  cold  and  northeasterly.     The 
bination  of  catarrhal  eonjunHiviti/i  with  rhrimmtii-  nc/frolUit  is  one  of  the  moflt 
common  and  one  of  the  most  se^'ere  and  dangerous  diseases  of  the  eye. 

Treatment. — Circumscribed  inflammation,  iuisociated  with  syphilis,  gett- 
cmlly  yields  to  bichloride  of  nxrrcvry  ( Ath  to  jVlh  of  a  grain,  twice  dailv  n 
water),  combineil  with  the  local  applicntlon  ol  ati-opia  i  B.ideki.     In  rfii 
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matic  sclerotitis,  Dr.  Mackenzie  advocates  bleeding,  both  general  and  local. 
The  nieht  after  general  bloodletting  (to  the  extent  of  fifteen  to  twenty  ounces) 
he  applies  a  doa^n  leeches  round  the  eye,  with  the  object  of  relief  to  supra- 
orbital pain.  He  has  never  failed  to  find  the  combination  of  calomel  and 
opium  of  use  in  checking  the  circumorbital  pain  and  dissipating  the  other 
symptoms.  A  pill,  composed  of  four  grains  of  calomel  with  one  grain  of  opium, 
is  to  be  given  every  evening  till  the  gums  are  tender,  when  calomel  may  be 
omitted,  and  ten  grains  of  Dover's  powder  substituted  for  opium.  IHyalwn 
must  not  be  induced. 

The  hypodermic  injection  of  morphia  may  relieve  nocturnal  pains ;  and 
chloroform  liniment,  with  belladonna,  may  be  applied  to  the  skin  of  the  fore- 
head and  temple. 

A  large  blister  to  the  nape  of  the  neck  is  also  of  service.  A  searching  pur- 
gative should  commence  the  treatment.  Quinhie  and  Fowler*8  solution  of 
anenie  are  useful  tonics  during  convalescence. 

During  the  whole  course  of  rheumaiie  sclerotitis  the  pupil  of  the  affected  eye 
ought  to  i>e  kept  under  the  constant  influence  of  belladonna. 


Section  V. — Diseases  op  the  Iris. 

IRITIS. 

Latik  £q.,  Iritis;  French  £q.,  Iritis;  German  £q.,  Iritis;  Italian  £<).,  Iritide. 

Definition. — InJUrmmation  of  the  Iris. 

Pathology. — ^The  iris  is  a  diaphragm  or  thin  curtain,  having  a  circular 
opening  near  its  centre,  called  the  pupil,  which  is  capable  of  bemg  enlarged 
or  contracted  by  muscular  action.  This  curtain  or  diaphragm  is  suspended 
between  the  cornea  and  the  crystalline  lens  bv  its  peripheral  or  ciliary  oordcr, 
which  is  continuous  with  the  stroma  of  the  ciliary  muscle  and  the  ciliary  pro- 
cemes,  the  heads  of  which  it  covers  anteriorly.  It  is  inserted  about  |^tn  of 
an  inch  behind  the  outer  margin  of  the  cornea.  The  free  or  pupillary  margin 
of  the  curtain  floats  suspended  in  the  aqueous  chamber,  and  is  bathed  on  both 
sides  by  the  dilute  serum  of  the  aqueous  humor.  When  the  pupil  is  mod- 
erately dilated  the  anterior  capsule  of  the  lens  extends  beyond  the  plane  of 
the  ins,  which  thus  shuts  off  the  |>ostcrior  from  the  anterior  chamber.  When 
the  pupil  is  still  more  contracted,  the  iris  rests  by  a  broad  zone  upon  the  con- 
vexitv  of  the  anterior  surface  of  the  capsule  of  the  crystalline  lens,  upon  which 
it  glides,  so  that  it  seems  bulged  forward  like  a  miniature  dome.  It  is  thus 
by  contracting  and  dilating  that  it  regulates  the  quantity  of  light  admitted  to 
t&e  retina. 

It  b  composed  of  contrariile  and  elaiiiic  fibres,  pigment,  eladic  lamince,  epi- 
theiium,  bloodvessels,  an<l  nerves.  It  is  nourisheil  in  a  great  measure  by  two 
arteries  completely  distinct  from  those  which  belong  to  the  other  textures  of 
the  eye.  These  are  the  two  arteriiz  ciliares  longie.  It  is  frequently  the  seat 
of  inAammation ;  and  small  as  the  iris  is,  the  inflammation  is  often  seen  to  he 
entirely  confined  to  it,  or  to  its  surfaces  anteriorly  and  j)osteriorly.  Iritis  may 
thus  exist  as  independently  of  inflammation  in  other  membranes  of  the  eye, 
as  conjunctivitis,  sclerotitis,  or  corneitis. 

From  some  of  the  arteries  of  the  choroid,  also,  as  well  as  from  the  two  large 
arteries  just  mentioned,  the  iris  is  supplied  by  a  qimntity  of  red  blood,  large 
m  proportion  to  its  small  size,  and  witn  a  large  supply  oi!'ner\'es.  It  is  a  tex- 
ture greatly  liable  to  inflammation,  and  with  it  there  is  always  at  the  same 
time  some  inflammation  of  the  choroid,  retina,  anterior  hemisphere  of  the 

7 mile,  the  sclerotic,  and  conjunctiva.     But  the  iris  is  the  focim  or  start ing-]K)int 
the  inflammation,  and  the  seat  of  the  most  striking  morbid  changes.     At 
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the  pupillary  or  free  margin  of  the  iris  inflammation  genemlly  anpeare  to 
commence,  whence  it  spreads  to  the  rest  of  the  iris,  to  the  oapmle  of  the  lens, 
to  the  choroid^  and  the  retina.  The  accompanying  sclerotic  and  eonjunetival 
inflammations  are  believed  to  be  sympathetic  or  reflex.  We  can  now  see,  by 
means  of  the  ophthalmoscope,  that  the  condition  of  the  deeper  parts  of  the 
eye  is  usually  normal  in  iritis ;  but  there  is  also  this  proof  to  show  that  the 
iris  18  often  the  only  part  which  permanently  sufiers — namely,  that  when  the 
natural  pupil  is  closed  up  by  the  lymph  of  iritis,  vision  may  still  be  restored 
by  an  artiiieial  pupil — ^thus  showing  that  the  choroid  and  retina  have  not 
been  impaired  (Mackenzie). 

Hitherto  the  parts  concerned  in  the  diseases  of  the  eye  that  have  been. de- 
scribed have  been  of  the  nature  of  mucmis  surfaces ;  but  the  iris  is  suspended 
in  an  aqueous  chamber,  which  is  really  a  serous  cavity,  lined  by  a  smooth 
membrane,  the  source  of  the  aqueous  serum  which  the  cavity  contains.  The 
pathology  of  this  serous  membrane  is  similar  to  that  of  serous  membranes  in 
other  cavities  of  the  body ;  but,  as  Sir  Thomas  Watson  observes,  **  it  is  the 
only  serous  cavity  into  which  we  have  the  privilege  of  looking,  and  of  noting 
what  is  going  on,  when  the  membrane  that  forms  its  boundary  is  inflamed. 
Hence  iritis  is  one  of  the  most  interesting,  and  perhaps  also  one  of  the  most 
instructive,  of  all  diseases,  in  the  lessons  of  pathology  and  of  therapeutics 
which  may  be  taught  by  carefully  watching  the  progress  of  a  case  from  day 
to  day. 

There  are  certain  terms  used  in  reference  to  the  mohiUty  of  the  pupil,  its  con- 
traction,  and  its  dilfdation,  which  are  necessary  to  be  understood;  and  the  fol- 
lowing definitions  of  these  terms  are  condensed  from  Dr.  Bader's  excellent 
account  of  the  iris: 

(1.)  The  movements  of  the  pupil  are  "normal,'*  or  "the  pupil  ads  well,"  if  it 
responds  to  the  requirements  of  health,  as  regards  contraction,  dilatation,  and 
accommodative  movements. 

(2.)  In  an  eye  of  a  person  twenty  years  of  age,  in  which  the  medium  diameter 
of  the  pupil  (dilated)  is  -J^th  of  an  inch,  the  pupil  may  contract  to  y^th  of  an 
inch,  and  may  be  dilated  to  ^  of  an  inch. 

(3.)  The  distance  of  the  margin  of  the  pupil  during  medium  dilatation  from 
the  apex  of  the  cornea  amounts  to  about  |th  of  an  inch.     The  centre  of  the 

fmpil  is  situated  a  little  inwards  from  the  axis  of  the  cornea,  and  is  carried  a 
ittle  more  inwards  still  during  accommodation. 

(4.)  Contraction  of  the  pupil  is  either  direct — i.  e,,  the  result  of  some  kind 
of  stimulus  applied  to  the  same  eye,  or  it  is  indirect  or  consensual — t.  e.,  the 
result  of  some  kind  of  stimulus  applied  to  the  fellow-eye. 

(5.)  The  pupil  becomes  contracted  under  the  following  circumstances: 

a.  When  looking  at  near  objects,  or  through  a  weak  concave  lens. 

b.  During  the  action  of  the  muscles  attached  to  the  eyeball,  more  especially 
of  the  internal  recti. 

c.  On  the  stimulus  of  light. 

d.  On  direct  irritation  of  the  fifth  nerve,  or  of  its  ophthalmic  branch,  or  after 
division  of  the  Gasseriau  ganglion, 

e.  On  the  local  application  of  such  agents  as  Aconittnn  napellus,  Buta  graveo- 
lens,  opium,  Phynostigma  venosum,  or  Calabar  bean, 

f  After  escape  of  the  aqueous  humor,  of  the  vitreous  substance,  or  of  the  lens, 
(6.)  The  pupil  becomes  dilated  under  the  following  circumstances: 

a.  When  looking  at  distant  objects. 

b.  On  diminishing  the  stimulus  of  light. 

c.  On  the  application  of  such  medical  agents  as  belladonna  supplies. 

(7.)  The  size  and  mobility  of  the  pupil  in  health,  when  tested  by  the  same 
amount  of  light,  is  the  standard  by  wnich  its  "medium  size**  is  dctennined; 
and  the  terms — "it  is  contracted,"  "it  is  dilated,"  "it  acts  in  concert"  [with  the 
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other],  "i^  M  sluggish**  "it  is  fixed,"  are  conditions  measured  by  the  same 
standard. 

For  example,  to  say  "  the  pupil  is  dilated/*  means  that  the  pupil  remains 
dilated,  when  a  healtliy  pupil  exposed  to  the  same  amount  of  light  would 
aasume  a  medium  size,  or  become  contracted. 

To  say  that  "th^  pupil  ads  in  concert,*'  or  "ite  central  movements  are  widis- 
tmrbed**  means,  that  while  the  mobility  of  the  fellow-pupil  is  examined,  its 
movements  are  similar  to  those  of  the  pupil  under  examination. 

To  say  that  "  ih^  movements  of  the  pupil  are  sluggish,**  means,  that  the  ra- 
pidity oi[  contraction  or  dilatation,  or  both,  is  slow. 

To  say  that  "  the  pupil  is  fixed,**  means  that  it  remains  immovable  on  expo- 
sure to  the  stimulus  of  light. 

(8.)  In  health,  the  pupil  is  circular;  but  it  becomes  irregular,  if  portions  of 
the  free  margin  of  the  iris  advance  into  the  area  of  the  pupil ;  such  irregu- 
larities are  produced  by  adhesions,  the  results  of  inflammation,  or  as  results  of 
paralysis. 

Although  the  changes  which  occur  in  iritis  are  generally  described  as  sim- 
ilar to  inflammation  of  serous  membrana^  generally, — t.  e.,  changes  of  an  adhe- 
nw  kind,  attended  especially  with  effuwon  of  coagulable  lymph — yet  the  nature 
of  the  inflammation  sometimes  tends  to  the  formation  of  pus  or  serum.  Hence, 
besides  plastic  or  adhesive  iritis,  there  are  also  to  be  distinguished  suppurative 
and  serous  iritis. 

The  causes  and  course  of  iritis  have  also  given  special  names  to  different 
forms  of  the  affection,  such  as  sj/philitlc,  rheinnatic,  and  travinatic  iritis,  acute, 
chronic,  and  recurrent  iriti^f.  The  College  of  Physicians  have  named  the  fol- 
lowing varieties:  Iritis  (simple),  traumatic  iritis,  rheumatic  iritis,  arthritic  iritis, 
9^/philUic  iritis,  scrofulous  iritis,  and  gonorrhceal  iritis. 

Morbid  Anatomy. — The  point  of  origin  of  inflammation  of  the  iris,  and  the 
chief  seat  of  tissue  change  by  proliferation,  are  the  stroma  cells;  but  the  con- 
nective tissue,  intercellular  substance,  and  muscular  fibre  cells  and  pigment 
of  the  tapetum,  each  and  all  take  an  active  part  in  the  process,  which  is  sim- 
ilar to  that  which  obtains  in  parts  which  have  a  basis  of  connective  tissue. 
The  minute  textural  cell-elements  first  swell  somewhat,  their  contents  becom- 
ing cloudy  and  turbid,  and,  excreting  a  molecular  mass,  mav  resolve  them- 
selves into  a  fatty  degeneration.  The  fatty  particles  collect  chiefly  about  the 
nuclei,  which  increase  in  size  and  become  roughly  granular,  or  altered  in  form. 
The  connective  tissue  accompanying  the  bloodvessels  is  the  first  to  undergo 
change.  Their  nuclei  rapidly  pass  into  a  state  of  germination  and  separation. 
The  intercellular  substance  becomes  relaxed  and  swollen  on  account  of  dilata- 
tion of  the  bloodvessels,  and  serous  or  gelatinous  infiltration  is  the  result. 

The  new  material  in  the  tissue  of  the  iris  thus  arranges  itself  in  the  course 
of  its  bloodvessels,  or  is  scattered  without  onlcr  in  its  substance.  Sometimes 
the  morbid  product  is  very  scanty,  and  is  indicated  by  more  or  less  marked 
discoloration  and  swelling  of  the  iris,  to  which  the  name  of  serous  iritis  has 
been  given  (Von  Carion).  It  affects  chiefly  the  covering  prolonged  over  the 
front  of  the  iris  from  the  cornea.  It  generally  occurs  in  the  young  or  middle- 
aged,  appears  suddenly,  and  with  more  or  less  irregular  dilatation  of  the  pupil 
and  increased  tension  of  the  eveball,  from  the  increased  (juantity  of  more  or 
le»  turbid  aqueous  humor  in  tde  anterior  chamber.  Deep-seated  changes  are 
apt  to  take  place  in  the  optic  di^k  and  the  other  tissues  of  the  eye,  often  fol- 
lowed by  sonening  and  shrinking  of  the  eyeball,  with  complete  loss  of  vision. 

In  by  far  the  greater  number  of  cases  of  iritis,  however,  the  mflammatory 
products  are  adhesive,  and  of  the  nature  of  connective  tissue,  occurring  as — 

(a.)  I^tpillary  ejpcreMumceJt,  scattered  over  the  free  pupillary  margin  in  the 
proper  stroma  of  the  iris.  By  means  of  this  lymphy  material  the  form  and 
color  of  the  parts  are  changed;  the  size  and  figure  of  the  pupil  undergo  altera- 
tionfl,  or  that  aperture  is  completely  closed  up;  and  the  motions  of  the  iris  are 
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especially  to  post-febrile  ophthalmitis,  idiopathic  ophthalmitis,  phlebitic  ophthal' 
mttiSf  sympathetic  ophtlialmitis,  and  intermittent  ophthalmia. 


Section  III. — Diseases  of  the  Cornea. 

KERATITIS. 

Latin  Eq.,  Keratitis;  French  £q.,  Kiratite;  German  £q.,  Homhautentzundung ; 

Italian  £q.|  Cheratitide, 

Definition. — Inflammation  of  the  cornea. 

Pathology. — ^The  structure  of  the  cornea  comprises — 

(a.)  Several  layers  of  epithelial  cells  anteriorly,  whose  aggregate  thickness 
amounts  to  j^o^.  These  rest  upon  an  elastic  lamina,  against  which  a  layer 
of  oblong  cells  are  arranged  perpendicularly;  and,  while  the  superficial  layer 
is  fiat,  there  is  interspersed  a  layer  of  transitional  roundish  or  angular  cells. 

(6.)  Transparent,  colorless,  elastic  laminse,  fiexible  and  homogeneous  mem- 
branes, intervene  between  the  epithelial  layers  and  the  lamellated  tissue  of 
the  cornea.  These  lamince  appear  on  section  as  well-defined  transparent  lines, 
lost  sight  of  in  the  texture  of  the  sclerotic  and  in  the  thickness  of  the  cornea. 

(c.)  The  bulk  of  the  cornea  is  made  up  of  short  lamellie,  in  apposition  with 
each  other,  and  arranged  somewhat  parallel  with  the  surface.  Between  the 
lamella;  cells  occur  {^^ corneal  corpusdes")  which  are  mononucleated  and  an- 
astomose with  each  other. 

(d.)  A  close  network  of  nerve  fibres,  with  ganglionic  cells  (which  anasto- 
mose with  the  ciliary  nerves),  lie  immediately  beneath  the  anterior  elastic 
lamina ;  but  it  is  stated  that  the  cornea  receives  most  of  its  nerves,  not  from 
the  ciliary  ganglion,  but  directly  from  the  fifth  nerve. 

All  of  these  tissues  are  liable  to  be  affected  by  inflammatory  changes,  from 
the  parenchymatous  or  "cloudy  swelling"  of  minute  tissue  up  to  the  crude 
change  obvious  to  unaided  vision.  These  crude  changes  are  always  associated 
with  congestion  in  the  surrounding  conjunctiva  and  sclerotic,  and  especially 
marked  in  the  anastomosing  Avreath  of  bloodvessels  close  to  the  edge  of  the 
cornea.  The  exudation  visible  in  the  cornea  itself  affects  most  frequently  its 
external  lamellae,  sometimes  its  proper  substance,  and  always  impairing  its 
transparency.  When  bloodvessels  become  developed  in  the  exudeJ  material, 
then  the  cornea  appears  red.  But  how  many  minute  changes  go  on  in  these 
delicate  and  minute  tissues  before  these  more  obvious  events  take  place?  And 
the  disease  increasing  beyond  these  obvious  events,  there  may  eventually 
occur  such  changes  as  suppuration,  ulceration,  or  a  gangrene  of  the  corneal 
textures. 

In  most  of  the  ophthalmiae  already  described,  the  cornea  may  participate 
to  such  an  extent  that  it  may  be  infiltrated  with  pus,  or  destroyed  by  ulcera- 
tion, or  its  transparency  injured  by  constant  irritation  (as  of  granular  lids), 
producing  a  vascular  and  nebulous  state  of  its  surface.  It  is  also  a  common 
seat  of  the  phlyctenulie  which  attend  scrofulous  conjunctivitis,  and  layer  after 
layer  may  be  penetrated  by  ulceration.  In  variola,  abscesses  may  form  in  the 
cornecB,  and  lead  to  loss  of  vision. 

In  ophthalmia  from  cold  and  rheumatism,  the  cornea  may  become  ulcerated 
on  its  surface  or  infiltrated  with  pus.  Inflammations  of  the  cornea  are  greatly 
promoted  by  weakness  of  constitution,  as  well  as  by  constitutional  ill-health, 
and  occui-s  most  frequently  in  scrofulous  subjects.  Most  frequent  in  the 
young:  it  is  seldom  seen  after  middle  life.  Three  forms  or  varieties  of  kera- 
titis are  commonly  met  with,  namely: 

(1.)  Syphilitic  keratitis,  which  declares  itself  most  frequently  between  the 
ages  of  nine  and  fifteen — and  in  girls  oftener  than  in  boys — as  a  result  of 
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the  conjunctiva  participating,  a  vascular  ring  may  form  round  the  cornea. 
Theee  hair-like  converging  lines  stop  abruptly  at  the  edge,  or  iust  before  they 
reach  the  edge  of  the  cornea,  where  they  dip  through  the  sclerotic  to  reach 
the  iris.  Hypercemia  of  the  iris  itself  is  not  easily  seen,  except  in  the  later 
etSLges  of  chronic  iritis,  when  the  iris-tissue  is  far  advanced  in  atrophy. 

(2.)  Peculiar  discoloration  of  the  iris,  depending  upon  its  change  of  struc- 
ture from  proliferation  of  tissue,  so  that  its  surface,  so  beautifully  marked, 
regular,  fibrous-like  arrangement,  and  velvet-like  asj)ect,  has  a  dull,  glisten- 
ing appearance.  Its  peculiar  brilliancy  of  surface  is  spoiled.  It  becomes 
di3l  and  tarnished,  ana  its  color,  if  naturally  blue  or  gray,  becomes  of  a  dirty 
slate  color,  or  yellowish-green ;  if  of  dark  color,  it  changes  to  an  ochre,  a 
cinnamon  color,  or  brownish-red.  The  inflamed  eye  must  be  compared  with 
that  which  is  sound. 

(3.)  Great  sluggishness  or  complete  im7nobilitv  of  the  pupii,  a  necessary  result 
of  the  proliferation  of  the  tissue  of  the  iris,  limiting  the  action  of  the  con- 
tractile muscular  elements  in  its  stroma. 

In  order  to  test  the  reaction  of  the  iris,  the  patient  should  be  so  placed  that 
moderately-strong  ordinary  daylight  falls  obliquely,  from  one  side  only,  upon 
the  eye.  The  unaffected  eye  should  then  be  dosed,  not  only  with  the  hand, 
but  also  with  a  folded  cloth,  so  that  ^very  trace  of  light  be  absolutely  ex- 
cluded fn)m  it.  The  examiner  now  places  himself  in  such  a  position  before 
the  patient  that,  while  he  throws  a  very  dark  shadow  on  the  uncovered  eye 
with  his  hand,  he  keeps  the  pupil  in  plain  sight.  Now,  fixing  his  eye  on  the 
edge  of  the  pupil,  and  by  removal  of  the  hand,  a  bright  light  is  thrown  upon 
the  eye,  and  then  the  eye  is  again  shaded  ;  and  so  on.  One  or  two  changes 
of  lignt  and  shade  will,  as  a  nde,  enable  us  to  conclude  as  to  the  reaction  of 
the  iris ;  and  the  slightest  puckering  of  the  pupillary  margin  will  be  detected. 

(4.)  Contraction  and  irregularity  of  the  pupil,  caused  by  increase  in  its 
thickness  and  enlargement  of  the  width  of  the  iris,  the  result  of  intumescence 
from  inflammatory  proliferation  and  serous  infiltration  of  tissue. 

(5.)  A  varying  amount  of  "plastic"  material  in,  upon,  and  round  the  iris  ; 
effusion  of  coaguluble  lymph  into  the  pupil  and  posterior  chamber,  and  occa- 
sionally into  the  anterior. 

(6.)  Adhesions  of  the  iris,  especially  of  its  pupillary  margin,  to  the  capsule 
of  the  lens,  and  in  some  rare  cases,  to  the  cornea. 

(7.)  Impairment  of  vision  is  often  the  sole  symptom  for  which  advice  is 
sought.  It  may  arise  fn)m  opacity  of  the  lens  or  its  ca})sule ;  dimness  of  sight, 
from  changes  m  the  aqueous  humor ;  loss  of  power  of  accommodation,  and 
imibility  to  contract  the  pupil ;  and  from  changes  in  the  iris  and  ciliary  muscle. 
The  impairment  varies  in  degree — sometimes  only  a  slight  "  mist"  may  appear 
to  intervene  between  the  object  and  the  eye ;  and  the  cornea  may  be  dim,  like 
rouehened  glass,  disturbing  its  transparency. 

(o.)  Pain  in  the  eye,  the  most  inconstant  symptom  of  all — is  often  absent, 
or  so  slight  that  it  scarcely  excites  the  attention  of  the  patient.     In  other 

see  it  appears  early,  gradually  increases,  and  finally  becomes  very  severe. 

(9.)  Tne  constitutional  symptoms  are  alike  uncertain.  Sometimes  there  is 
a  good  deal  of  fever  and  headache,  with  white  tongue,  and  broken  sleep. 

Gaoses. — ^These  are  various;  but  the  bt^st  ascertained  are, — 

(1.)  Mechanical,  chemical,  and  physical  injuries,  such  as  sudden  transition 
from  heat  to  cold,  exposure  to  cold  draught'^,  disease  of  the  eyes  in  straining 
after  distinct  vision  of  minute  objects,  esi)ecially  by  artificial  light. 

(2.)  Secondary  iritis,  the  result  of  extension  by  continuity  01  inflammation 
from  parts  in  immediate  anatomical  or  functional  connection  with  the  iris,  as 
eharotdifis  or  keratitis, 

(3.)  Certain  constitutional  aflections,  especially  syphilis^  to  which  a  largo 
percentage  of  cases  of  iritis  is  due. 

SgphilUic  iritis  in  children  during  the  first  month  of  life  requires  s}>ecial  at- 
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ally  one  or  several  small  ill-deiined  opacities  in  the  cornea.  Opaque  and 
slightly  vascular  spots  at  or  near  the  centre  of  the  cornea,  at  the  commence- 
ment of  the  attack,  are  seen  to  advance  from  the  margin  towards  the  centre. 
These  are  generally  superficial,  but  in  weak  persons  they  may  extend  through 
the  entire  thickness  of  the  corn^.  The  parts  of  the  coniea  affected  appear 
gray,  grayish-white,  or  yellomsh  and  opaque,  shedding  off  to  the  transparent 
parts,  or  merging  into  the  sclerotic ;  and  the  vascularity  of  the  sclerotic  and 
conjunctiva  is  most  marked  next  the  inflamed  part  (Bader).  In  some  cases 
the  whole  cornea  is  so  much  covered  with  innumerable  bloodvessels  that  it 
assumes  a  red  color,  and  in  this  state  it  has  been  compared  to  a  piece  of  red 
cloth,  an  appearance  known  by  the  name  of  "^an/iiw"  (Mackenzie).  Ulcer- 
ation with  perforation  may  occur  (Bader). 

(3.)  Pustular  corneitis,  phlyctenular,  or  herpetic  eomeitis,  seem  to  be  other 
forms  of  the  affection  generally  also  associated  with  scrofula^  and  occurring 
most  frequently  in  young  persons  and  children.  There  is  extreme  intolerance 
of  light,  which  may  contmue  for  months,  with  slight  redness,  swelling  and 
spasmodic  closure  of  the  eyelids — abundant  flow  of  tears  and  frequently  eczema 
of  the  surrounding  skin,  although  the  changes  in  the  cornea  may  be  very 
slight.  These  changes  consist  in  the  occurrence  of  one  or  several  roundish, 
small,  somewhat  projecting  opaque  nodules  in  the  superficial  layers  of  the 
cornea.  If  multiple,  they  may  exist  in  groups  or  in  rows  near  the  margin  of 
the  cornea. 

One  nodule,  or  group  of  nodules,  may  appear  at  the  apex  of  a  bundle  of 
bloodvessels,  diverging  over  the  cornea,  thus  forming  a  vascular  triangle,  ulti- 
mately lost  in  the  adjoining  conjunctiva. 

These  nodules  oflen  appear  first  in  the  conjunctiva,  as  already  described 
under  the  head  of  ** pustular  ophthalmia"  or  their  appearance  in  the  corneals 
preceded  by  attacks  of  ophthalmia  with  eclerotic  vascularity  and  intolerance 
of  light.  Nodules,  pustules,  and  patches  of  vascular  comeitis,  with  small 
ulcerations  and  opacities,  may  all  exist  together,  and  give  a  most  complicated 
appearance  to  several  typical  lesions.  The  solid  nodule  may  resemble  a  pus- 
tule from  the  elevation  of  layers  of  corneal  epithelium;  and  suppuration  of 
the  nodule  may  retilly  take  place  within  a  few«hour8,  and  so  change  the  nod- 
ule into  an  ulcer,  which  may  lead  to  perforation.  The  vascularity  of  the 
sclerotic  and  conjunctiva  varies  with  the  nature  of  the  several  existing  lesions ; 
and  according  to  the  severity  of  these  several  lesions  in  combination,  will  be 
the  prolonged  duration  of  the  case ;  and  this  form  of  comeitis  tends  to  return 
for  years  at  about  the  same  season,  or  at  any  time  when  the  general  health  is 
impaired.  The  disease  also  frequently  occurs  after  acarlattna,  nieasleSf  and 
varlohi,  and  is  one  of  the  forms  of  post-febrile  ophthalmia.  It  has  been  con- 
sidered that  derangement  of  the  functions  of  the  fiflh  nerve  is  generally  co- 
existent, and  oftentimes  herpes  of  the  face  or  lips,  or  mucous  membrane  of  the 
nose  or  mouth.  Division  of  the  fifth  nerve  in  animals  produces  ulceration, 
opacity,  or  inflammation  of  the  cornea. 

Treatment  of  these  three  varieties  must  be  regulated  by  the  general  morbid 
condition  of  the  system  ;  so  that  the  constitutional  state  of  ill-health  must  be 
repaired,  as  the  first  essential  step  towards  recovery.  The  syphilitic  and  scrof 
ulous,  or  combined  condition  of  those  morbid  sUites,  must  be  remedied  &s  far 
as  poHsible  by  the  approj)riate  remedies  already  indicated  under  the  descrip- 
tion of  these  diseases.  Regulation  of  diet,  of  wines,  and  of  the  use  of  water, 
are  all-importjint,  as  already  indicated  (p.  967,  vol.  i). 

If  the  lips  and  nostrils  are  swollen  and  red,  with  a  tendency  to  crusts  round 
the  nasal  orifices,  preparations  of  arsenic  and  iron  will  be  found  of  great  use. 
If  the  sclerotic  is  implicated,  bichloride  of  mercury  is  indicated  to  the  extent 
of  one-sixteenth  of  a  grain  in  half  an  ounce  of  water  daily ;  and  in  children 
the  hydrarg.  cum  creta.  Dr.  Mackenzie  recommends  tartar  eineti<i  as  a  setla- 
tive  and  alterative,  both  by  itself  in  doses  of  one-twelftK  of  a  grain,  to  one- 
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quarter  of  a  grain  thrice  a  day,  and  also  along  with  Penman  bark  or  guinia. 
He  remarks  uiat  the  combination  is  no  doubt  unchemical,  but  nevertheless 
he  has  derived  more  benefit  from  these  two  medicines  given  together,  than 
from  either  of  them  singly.  A  dry  and  harsh  state  of  the  skin  suggests 
tartar  enietie,  and  diaphoretics  generally,  such  as  Dover's  powder  at  bedtime. 

Calomel  with  opium,  to  the  extent  of  "  touching  the  gums,"  is  also  of  great 
service  when  much  pain  is  present  in  paroxysms.  It  is  especially  necessary 
if  iritis  coexists. 

Tiirpentine  in  half  drachm  to  one  drachm  doses,  thrice  a  day,  has  also  been 
found  of  service. 

In  syphilitic  cases,  so  long  as  active  inflammation  seems  to  be  going  on, 
treatment  must  be  directed  towards  the  subjugation  of  the  constitutional  con- 
tamination. Frictions  with  mercurial  ointment  may  be  required.  The  un- 
guenJtum  hydrargyri  nitraiis  mUivs,  to  the  extent  of  a  portion  "  the  size  of  a  small 
pea,"  may  be  rubbed  over  the  eyebrows  at  bedtime ;  and  at  the  same  time  the 
internal  use  of  the  iodide  cf  potamum  is  to  be  prescribed.  Good  nourishment 
is  abeolutely  necessary.  The  formation  of  pus  or  lymph  tends  to  be  abun- 
dant in  syphilitic  cases. 

With  regard  to  local  remedies,  the  first  in  importance  is  the  use  of  atropia, 
if  the  tissues  are  unduly  vascular.  A  few  drops  are  to  be  applied  to  the  con- 
junctiva of  the  lower  lid  with  a  camel's-hair  brush,  from  three  to  six  times 
daily ;  and,  afler  all  vascularity  has  subsided,  it  must  still  be  applied  three 
times  a  week  for  one  or  two  months.  Again,  so  long  as  the  cornea  appears 
vascular,  the  application  of  warm  fomentations  over  the  closed  lids,  every 
quarter  of  an  hour  during  the  day,  and  a  linseed-meal  poultice  at  night  shoulcl 
be  applied,  with  a  view  to  promote  a  flow  of  pus  from  the  conjunctiva  or  of 
catarrhal  mucus — a  pathological  process  which  seems  to.  favor  the  dispersion 
of  the  comeitis.  Such  local  means  also  favor  the  rapid  development  of  blood- 
Tessels  in  the  cornea,  where  lymph  tends  to  precede  the  formation  of  pus,  and 
80  tends  to  prevent  perforation. 

The  insertion  of  a  seton  into  the  adjoining  temple  relieves  intolerance  of 
liffht,  or  tincture  of  iodine  to  the  skin  of  the  eyelids  twice  a  week.  The  course 
of  syphilitic  lesions  of  the  eye  "is  very  slow.  It  may  extend  over  mouths,  and 
then  permanent  impairment  of  vision  may  remain,  especially  from  opacities 
of  the  cornea. 

In  strumous  comeitis  leeches  may  be  required  to  the  temples  if  there  be 
much  pain  or  redness.  Frequent  fomentation  of  the  eyelids  with  lint  dipped 
in  hot  water;  or  olive  oil,  containing  some  clUoroform  or  morphia,  or  both, 
may  be  applied  to  the  skin  round  the  eye. 

Atropia  should  be  applied  to  the  conjunctiva  once  daily.  If  there  is  much 
panilent  discharge,  alum  lotion  should  be  used,  or  the  lotion  of  hicMoride  of 
mercury,  with  sal  ammoniac,  and  some  unffuentum  hydrargyri  nitratis  mitius  is 
to  be  applied  to  the  eyelids  at  bedtime ;  to  be  washed  off  in  the  morning 
with  warm  water  and  alum  lotion. 


KERATITIS  WITH  SUPPURATION — Syn,,  ONYX. 

Lativ  £q.,  KeratiiU  auppurans — Idem  valet,  Onyx ;  French  Eq  ,  Kiratiie  suppuri ; 
OsRifAN  Eq.,  Hom-hautentzundung  mil  Eitenmg ;  Italian  Eq.,  Cfieratitide  con 
»uppumzione. 

Definition. — Inflammation  unth  pundent  collection  between  the  lameUce  of  the 
tomea,  mth  cloudiness,  disinteyration,  and  breaking  up  of  the  cornea  into  fatty 
granular  degeneration. 

Pftthology. — ^The  formation  of  pus  in  the  cornea  is  usually  associated  with 
more  or  less  of  ciliary  irritation.    The  pus  collection  may  appear  as  a  layer 
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of  yellow  siilwtanee  in  the  cornea,  or  reddish  if  mixed  with  blood.  At  first 
the  collection  of  yellow  nuitter  is  not  fluid,  but  its  transformation  into  pus 
iiHually  begiurt  after  a  few  days,  generally  in  the  centre  of  the  mass ;  but 
often  in  Hovenil  points  at  the  siime  time. 

Hometinies  the  pus  sinks  down  between  the  lamellae  of  the  cornea,  pressing 
them  a|)art — hencH)  the  name  of  un^is  or  onyx,  from  its  resemblance  to  the 
lunula  of  the  nail. 

CV)rneal  ulcers  are  a  frequent  result  of  this  process.  Perforation  may  also 
occur  intt)  tlu^  anterior  chanilwr,  giving  rise  to  hypopyon — that  is,  to  an  accu- 
nnilation  of  pus  or  of  shrtnls  of  lymph  at  the  most  depending  part  of  the 
anterior  chamber ;  or  its  inward  perforation  may  give  rise  to  iritis. 

An  onyjc  is  known  by  its  superior  limit  being  convex,  and  by  its  remaining 
unchanged  in  form  and  situation  whatever  be  the  position  of  the  patient's 
head,  where4W  hypopyon  gravitates  to  one  or  other  side,  according  to  the  direc- 
tion in  which  the  head  is  placed  (Mackenzie). 

Onyx,  originating  in  scrofulous  phlyctenulse  or  after  small-pox,  may  com- 
mence above  the  centre  of  the  cornea,  and  diffuse  itself  irregularly  over  a 
large  extent,  infiltrating  a  considerable  portion  of  the  substance  of  the  cornea. 

The  pus  may  be  removed  by  absorption  in  the  course  of  a  few  days  or  a 
few  hours  ;  but  that  is  not  usually  the  happy  event. 

Symptoms. — Dr.  Bader  distinguishes  three  varieties  of  suppurative  kera- 
titis: 

(a.)  Cases  in  which  the  suppuration  comes  on  rapidly — i. «.,  in  from  one  to 
three  days,  with  great  increase  of  vascularity  and  pain,  with  some  chemosis, 
intolerance  of  light,  and  lachrymation.  This  form  often  follows  operations 
or  injuries,  esi)ecially  blows  from  stones,  and  may  be  accompanied  by  abrasion 
of  the  cornea.  It  may  also  occur  in  the  course  of  purulent  ophthalmia  or 
pUHtular  (\irneitis, 

(/>.)  Cases  in  which  the  suppuration  appears  slowly,  having  been  preceded 
by  prot meted  corneitis,  as  in  weak,  ill-fed  persons  suffering  from  syphilis. 

(r.)  Cases  where  there  is  no  intolerance  of  light,  or  hardly  any,  with 
cheiuiKsis  mostly  serous,  with  moderate  watery  or  purulent  discharge,  and 
with  rapid  suppunition.  This  form  may  be  obser\'ed  spontaneously,  or 
alter  operatiouv^  on  very  old  or  decrepit  persons,  and  after  severe  illness 
or  fevei*s. 

The  cause  of  the  suppuration,  the  general  health  or  ill-health  of  the  patient, 
and  the  state  of  the  aeej>er  parts  of  the  eye,  all  influence  the  rapidity  of  the 
pn^gress  and  the  extent  of  suppuration. 

Treatment. — The  object  is  to  cheek  suppuration  by  warm  or  cold  applica- 
tions, acconling  to  the  indications. 

If  suppuration  is  aciH)mpanied  by  a  sensation  of  great  local  heat  and 
much  pain,  the  application  to  the  eyelids  of  lint  dipped  in  cold  water  is 
indicattnl. 

The  i\>nstitutional  indications  must  be  followed  out  in  accordance  with  the 
history  of  the  nise. 


Stx^rioN  IV. — Diseases  of  the  Sclerotic. 

SCLEROTITIS. 

JL\Tix  Evj ,  Scierotitis:  French  Evj.,  ScUn'tlte;  German  Eq.,  ScUn}tiHs;  Italian 

K<i.y  ScUt-vtitide. 

Definition. — Inflaminntion  of  the  ichite  or  hard  mrtnbrane  of  the  eye. 
Patholo^. — The  white  or  hani  membrane  of  the  eye  forms  a  tough  and 
firm,  very  slightly  expansive  fibrous  capsule,  which  everywhere  cloisely  en- 
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velope  the  choroid  and  the  eiliar}'  body,  and  is  organically  connected  with 
them.  It  is  named  the  sclerotic,  and  it  has  a  large  opening  for  the  passage 
of  the  optic  nerve,  with  numerous  small  apertures  for  the  bloodvessels  and 
nerves  of  the  choroid.  It  is  composed  of  connective  tissue,  whose  elements 
unite  into  broad  bands,  interwoven  with  yellow  elastic  fibres,  which  also 
unite  it  with  the  cJioroid  (Hexle).  Granular  pigment  is  scattered  through 
the  tissue  in  clumps.  At  its  anterior  edge  the  connective  tissue  filaments 
pass  immediately  into  the  cornea,  becoming  transformed  into  corneal  ele- 
ments. A  thick  patch  of  very  fine  veins  courses  round  the  periphery  of  the 
cornea,  imbedded  in  the  scleral  tissue  (the  canal  of  Schlemm).  On  the  one 
side  they  are  connected  with  the  veins  of  the  ciliary  muscle,  and  on  the  other 
with  the  vascular  network  of  the  sclerotic  (Leber).  The  sclerotic  is  thickish 
posteriorly,  just  at  the  optic  nerve  entrance,  and  within  this  portion  lies  the 
posterior  vascular  zone. 

The  outer  surface  of  the  sclerotic  is  enveloped  by  a  stratum  of  loose  con- 
nective tissue — ^more  scanty,  loose,  and  ragged  at  the  middle  and  posterior 
part.  Anteriorly  it  becomes  transformed  into  subconjunctival  tissue,  and 
contains  a  fine,  close,  vascular  network,  composed  mostly  of  ciliary  vessels. 
It  is  called  here  the  episcleral  layer,  and  at  the  circumference  of  the  cornea 
is  greatly  developed,  and  very  vascular,  so  much  so  that  in  great  hypersemia 
it  18  protruded  like  a  pad,  and  is  then  described  as  a  vascular  rmg  (Von 
Carion). 

These  salient  points  in  the  anatomy  and  connections  of  the  sclerotic  are  of 
importance  to  be  noted,  as  they  play  an  important  part  in  giving  character 
to  the  morbid  appearances  seen  in  inflammations  of  the  eye,  with  which  they 
are  concerned. 

Inflammation  of  the  sclerotic  is  characterized,  in  the  first  instance,  by  pro- 
liferation of  its  connective  tissue  corpuscles.  They  swell,  and  their  granular- 
like  contents  become  cells,  which  multiply  more  or  less  rapidly  by  division 
and  endogenous  growth.  Thus  they  press  more  and  more  on  the  intercellular 
substance,  and  on  section  appear  in  the  form  of  nests,  the  branches  of  whose 
individual  corpuscles  anastomose  with  the  branches  of  other  nests  of  cells. 
In  acute  and  severe  cases  its  texture  may  become  cloudy  by  a  molecular 
deposit,  or  by  extensive  separation  (by  degeneration)  of  granular  fat,  or  infil- 
tration of  serous  fluid,  any  or  all  of  which  conditions  impair  its  cohesion. 

Inflammation  of  the  sclerotic  is  generally  referable  to  the  following  cir- 
cumstances : 

(a.)  Syphilis ;  (b)  rheumati^n ;  (c)  the  extemion  of  the  infiammatory  process 
from  other  structures,  s^uch  as  the  conjunctiva  or  ciliary  processes, 

(a.)  In  the  syphilitic  form  the  inflammation  is  generally  circumscribed 
and  associated  with  inflammation  of  the  conjunctiva  and  subconjunctival 
tissue. 

This  form  of  inflammation  generally  commences  in  the  ciliary  region,  where 
it  forms  patches  of  a  purple  tint,  covered  with  enlarged  vessels.  The  texturas 
appestr  swollen  ;  and  m  from  fi\Q  to  ten  weeks  the  inflammation  may  subside, 
leaving  the  sclerotic  slightly  discolored,  semi-transparent,  and  thinner.  Such 
circumscribed  inflammations  often  appear  successively  in  adjoining  parts  of 
the  ciliary  region  of  the  sclerotic  (Bader). 

{b  and  c.)  Rheumatic  sclerotitis,  where  the  sclerotic  is  alone  affected,  is  a 
rare  disease  (Mackenzie,  Bader).  Generally  the  conjunctiva  and  sclerotic 
are  each  affected  at  the  same  time,  or  the  sclerotic  is  directly  affected  after  the 
conjunctiva,  and  both  eyes  are  seldom  affected  at  once. 

Symptoms. — The  vascular  appearances  are  characteristic,  from  the  ana- 
tomical distribution  already  described.  Fasciculi  of  vessels  of  a  bright  red 
color  advance  in  radii  towards  the  edge,  and  sometimes  a  little  over  the  edge 
of  the  cornea,  surrounding  the  conica  pretty  equally  on  all  sides.  They 
appear  larger  and  more  turgid  than  in  iritis,  and  seem  to  rise  more  from  the 
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matic  sclerotitis,  Dr.  Mackenzie  advocates  bleediDg,  both  general  and  local. 
The  nieht  after  general  bloodletting  (to  the  extent  of  fifteen  to  twenty  ounces) 
he  applies  a  dozen  leeches  round  the  eye,  with  the  object  of  relief  to  supra- 
orbital pain.  He  has  never  failed  to  find  the  combination  of  calomel  and 
opium  of  use  in  checking  the  circumorbital  pain  and  dissipating  the  other 
symptoms.  A  pill,  composed  of  four  grains  of  calomel  with  one  grain  of  opium , 
is  to  be  given  every  evening  till  the  gums  are  tender,  when  calomel  may  be 
omitted,  and  ten  grains  of  Dover's  powder  substituted  for  opium.  Ptyalism 
must  not  be  induced. 

The  hypodermic  injection  of  morphia  may  relieve  nocturnal  pains ;  and 
chloroform  liniment,  with  belladonna,  may  be  applied  to  the  skin  of  the  fore- 
head and  temple. 

A  large  blister  to  the  nape  of  the  neck  is  also  of  service.  A  searching  pur- 
gative should  commence  the  treatment.  Quinine  and  Fowler's  solution  of 
arsenic  are  useful  tonics  during  convalescence. 

Durine  the  whole  course  of  rheum^atic  sclerotitis  the  pupil  of  the  affected  eye 
ought  to  DC  kept  under  the  constant  influence  of  bellaaonna. 


Section  V. — Diseases  op  the  Iris. 

IRITIS. 

Latin  £<).,  Iritis;  French  £q.,  Iriiia;  German  £q.,  Iritis;  Italian  £q.,  Iriiide. 

Definition. — Inflammation  of  the  Iris. 

Pathology. — The  iris  is  a  diaphragm  or  thin  curtain,  having  a  circular 
opening  near  its  centre,  called  the  pupil,  which  is  capable  of  bemg  enlarged 
or  contracted  by  muscular  action.  This  curtain  or  diaphragm  is  suspended 
between  the  cornea  and  the  crystalline  lens  bv  its  peripheral  or  ciliary  oorder, 
which  is  continuous  with  the  stroma  of  the  ciliary  muscle  and  the  ciliary  pro- 
cesses, the  heads  of  which  it  covers  anteriorly.  It  is  inserted  about  j^tn  of 
an  inch  behind  the  outer  margin  of  the  cornea.  The  free  or  pupillary  margin 
of  the  curtain  floats  suspended  in  the  aqueous  chamber,  and  is  bathed  on  both 
sides  by  the  dilute  serum  of  the  aqueous  humor.  When  the  pupil  is  mod- 
erately dilated  the  anterior  capsule  of  the  lens  extends  beyond  the  plane  of 
the  ins,  which  thus  shuts  off  the  posterior  from  the  anterior  chamber.  When 
the  pupil  is  still  more  contracted,  the  iris  rests  by  a  broad  stone  upon  the  con- 
vexity of  the  anterior  surface  of  the  capsule  of  the  crystalline  lens,  upon  which 
it  glides,  so  that  it  seems  bulged  forward  like  a  miniature  dome.  It  is  thus 
by  contracting  and  dilating  that  it  regulates  the  quantity  of  light  admitted  to 
the  retina. 

It  is  compased  of  contractile  and  elastic  fibres,  pigment,  elastic  lamince,  epi- 
thelium,  blood  vessels  J  and  nerves.  It  is  nourished  in  a  great  measure  by  two 
arteries  completely  distinct  from  those  which  belong  to  the  other  textures  of 
the  eye.  These  are  the  two  arterice  dliares  longce.  It  is  frequently  the  seat 
of  inflammation  ;  and  small  as  the  iris  is,  the  inflammation  is  often  seen  to  be 
entirely  confined  to  it,  or  to  its  surfaces  anteriorly  and  posteriorly.  Iritis  may 
thus  exist  as  independently  of  inflammation  in  other  membranes  of  the  eye, 
as  conjunctivitis,  sclerotitis,  or  corneitis. 

From  some  of  the  arteries  of  the  choroid,  also,  as  well  as  from  the  two  large 
arteries  just  mentioned,  the  iris  is  supplied  by  a  quantity  of  red  blood,  large 
in  proportion  to  its  small  size,  and  with  a  large  supply  of  nerves.  It  is  a  tex- 
ture greatly  liable  to  inflammation,  and  with  it  there  is  always  at  the  same 
time  some  inflammation  of  the  choroid,  retina,  anterior  hemisphere  of  the 
capsule,  the  sclerotic,  and  conjunctiva.  But  the  iris  is  the  focus  or  starting-point 
of  the  inflammation,  and  tne  seat  of  the  most  striking  morbid  changes.    At 


MOBBID    ANATOMY   OF   IBITI8.  249 

other],  **U  is  sluggish^**  "lY  is  fixed"  are  conditions  measured  by  the  same 
ataodard. 

For  example,  to  say  **the  pupil  is  dilated,"  means  that  the  pupil  remains 
dilated,  when  a  healthy  pupil  exposed  to  the  same  amount  of  light  would 
assume  a  medium  size,  or  become  contracted. 

To  say  that  "  the  pupil  acts  in  concert"  or  "  its  central  movements  are  undis- 
iwrhed"  means,  that  while  the  mobility  of  the  fellow-pupil  is  examined,  its 
movements  are  similar  to  those  of  the  pupil  under  examination. 

To  say  that  " the  movements  of  the  pupil  are  sluggish"  means,  that  the  ra- 
pidity of  contraction  or  dilatation,  or  both,  is  slow. 

To  say  that  "  the  pupil  is  fixed"  means  that  it  remains  immovable  on  expo- 
sure to  the  stimulus  of  light. 

(8.)  In  health,  the  pupil  is  circular;  but  it  becomes  irregular,  if  portions  of 
the  free  margin  of  the  iris  advance  into  the  area  of  the  pupil ;  such  irregu- 
larities are  produced  by  adhesions,  the  results  of  inflammation,  or  as  results  of 
paralysis. 

Although  the  changes  which  occur  in  iritis  are  generally  described  as  sim- 
ilar to  inflammation  of  serous  membranes  generally, — t.  e,,  changes  of  an  adhe- 
sive kind,  attended  especially  with  effusion  of  coagulable  lymph — ^yet  the  nature 
of  the  inflammation  sometimes  tends  to  the  formation  of  pus  or  serum.  Hence, 
besides  plastic  or  adhesive  iritis,  there  are  also  to  be  distinguished  suppurative 
and  serous  iritis. 

The  causes  and  course  of  iritis  have  also  given  special  names  to  different 
forms  of  the  affection,  such  as  syphilitic,  rheumatic,  and  traumatic  iritis,  acut^, 
chronic,  and  recurrent  iritis.  The  College  of  Physicians  have  named  the  fol- 
lowing varieties:  Iritis  (simple),  traumatic  iritis,  rheumatic  iritis,  arthritic  iritis, 
typhiUtic  iritis,  scrofulous  iritis,  and  gonorrliceal  iritis. 

Morbid  Anatomy. — The  point  of  origin  of  inflammation  of  the  iris,  and  the 
chief  seat  of  tissue  change  by  proliferation,  are  the  stroma  cells ;  but  the  con- 
nective tissue,  intercellular  suostance,  and  muscular  fibre  cells  and  pigment 
of  the  tapetum,  each  and  all  take  an  active  part  in  the  process,  which  is  sim- 
ilar to  that  which  obtains  in  parts  which  have  a  basis  of  connective  tissue. 
The  minute  textural  cell-elements  first  swell  somewhat,  their  contents  becom- 
ing cloudy  and  turbid,  and,  excreting  a  molecular  mass,  may  resolve  them- 
selves into  a  fatty  degeneration.  The  fatty  particles  collect  chiefly  about  the 
nuclei,  which  increase  in  size  and  become  roughly  granular,  or  altered  in  form. 
The  connective  tissue  accompanying  the  bloodvessels  is  the  first  to  undergo 
change.  Their  nuclei  rapidly  pass  into  a  state  of  germination  and  separation. 
The  intercellular  substance  becomes  relaxed  and  swollen  on  account  of  dilata- 
tion of  the  bloodvessels,  and  serous  or  gelatinous  infiltration  is  the  result. 

The  new  material  in  the  tissue  of  the  iris  thus  arranges  itself  in  the  course 
of  its  bloodvessels,  or  is  scattered  without  order  in  its  substance.  Sometimes 
the  morbid  product  is  very  scanty,  and  is  indicated  by  more  or  less  marked 
discoloration  and  swelling  of  the  iris,  to  which  the  name  of  serous  iritis  has 
been  given  (Von  Carion).  It  affects  chiefly  the  covering  prolonged  over  the 
front  of  the  iris  from  the  cornea.  It  generally  occurs  in  the  young  or  middle- 
aged,  appears  suddenly,  and  with  more  or  less  irregular  dilatation  of  the  pupil 
and  increased  tension  of  the  eveball,  from  the  increased  quantity  of  more  or 
less  turbid  aqueous  humor  in  the  anterior  chamber.  Deep-seatea  changes  are 
apt  to  take  place  in  the  oj)tic  disk  and  the  other  tissues  of  the  eye,  oflen  fol- 
lowed by  softening  and  shrinking  of  the  eyeball,  with  complete  loss  of  vision. 

In  by  far  the  greater  number  of  cases  of  iritis,  however,  the  mflammatory 
products  are  adhesive,  and  of  the  nature  of  connective  tissue,  occurring  as — 

(a.)  PttpiUary  excrescences,  scattered  over  the  free  pupillary  margin  in  the 
proper  stroma  of  the  iris.  By  means  of  this  lymphy  material  the  form  and 
color  of  the  parts  are  changed ;  the  size  and  figure  of  the  pupil  undergo  altera- 
tions, or  that  aperture  is  completely  closed  up ;  and  the  motions  of  the  iris  are 
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the  conjunctiva  participating,  a  vascular  ring  may  form  round  the  cornea. 
These  hair-like  converging  lines  stop  abruptly  at  the  edge,  or  iust  before  thev 
reach  the  edge  of  the  cornea,  where  they  dip  through  the  sclerotic  to  reach 
the  iris.  Hypersemia  of  the  iris  itself  is  not  easily  seen,  except  in  the  later 
Btaees  of  chronic  iritis,  when  the  iris-tissue  is  far  advanced  in  atrophy. 

(2.)  Peculiar  discoloration  of  tlie  iris,  depending  upon  its  change  of  struc- 
ture from  proliferation  of  tissue,  so  that  its  surface,  so  beautifully  marked, 
regular,  fibrous-like  arrangement,  and  velvet-like  aspect,  has  a  dull,  glisten- 
ing appearance.  Its  peculiar  brilliancy  of  surface  is  spoiled.  It  becomes 
diul  and  tarnished,  and  its  color,  if  naturally  blue  or  gray,  becomes  of  a  dirty 
slate  color,  or  yellowish-green ;  if  of  dark  color,  it  changes  to  an  ochre,  a 
cinnamon  color,  or  brownish-red.  The  inflamed  eye  must  be  compared  with 
that  which  is  sound. 

(3.)  Great  slugaishness  or  complete  hnmobility  of  the  pupil,  a  necessary  result 
of  the  proliferation  of  the  tissue  of  the  iris,  limiting  the  action  of  the  con- 
tractile muscular  elements  in  its  stroma. 

In  order  to  test  the  reaction  of  the  iris,  the  patient  should  be  so  placed  that 
moderately-strong  ordinary  daylight  falls  obliquely,  from  one  side  only,  upon 
the  eye.  The  unaffected  eye  should  then  be  closed,  not  only  with  the  hand, 
but  al«o  with  a  folded  cloth,  so  that  ^very  trace  of  light  be  absolutely  ex- 
cluded from  it.  The  examiner  now  places  himself  in  such  a  position  before 
the  patient  that,  while  he  throws  a  very  dark  shadow  on  the  uncovered  eye 
with  his  hand,  he  keeps  the  pupil  in  plain  sight.  Now,  fixing  his  eye  on  the 
edge  of  the  pupil,  ana  by  removal  of  the  hand,  a  bright  light  is  thrown  upon 
the  eye,  and  then  the  eye  is  again  shaded ;  and  so  on.  One  or  two  changes 
of  light  and  shade  will,  as  a  rule,  enable  us  to  conclude  as  to  the  reaction  of 
the  iris ;  and  the  slightest  puckering  of  the  pupillary  margin  will  be  detected. 

(4.)  Contraction  and  irregularity  of  the  pupil,  caused  by  increase  in  its 
thickness  and  enlargement  of  the  width  of  the  iris,  the  result  of  intumescence 
firom  inflammatory  proliferation  and  serous  infiltration  of  tissue. 

(5.)  A  varying  amount  of  "  plastic "  material  in,  upon,  and  round  the  iris  ; 
effusion  of  coagulable  lymph  into  the  pupil  and  posterior  chamber,  and  occa- 
sionally into  the  anterior. 

(6.)  Adhesions  of  the  iris,  especially  of  its  pupillary  margin,  to  the  capsule 
of  the  lens,  and  in  some  rare  cases,  to  the  cornea. 

(7.)  Inipairment  of  vision  is  often  the  sole  symptom  for  which  advice  is 
sought.  It  may  arise  from  opacity  of  the  lens  or  its  capsule ;  dimness  of  sight, 
from  changes  in  the  aqueous  humor ;  loss  of  power  of  accommodation,  and 
inability  to  contract  the  pupil ;  and  from  changes  in  the  iris  and  ciliary  muscle. 
The  impairment  varies  in  degree — sometimes  only  a  slight  "  mist"  may  appear 
to  intervene  between  the  object  and  the  eye ;  and  the  cornea  may  be  dim,  like 
roughened  glass,  disturbing  its  transparency. 

(8.)  Pain  in  the  eye,  the  most  inconstant  symptom  of  all — is  often  absent, 
or  so  slight  that  it  scarcely  excites  the  attention  of  the  patient.  In  other 
cases  it  appears  early,  gradually  increases,  and  finally  becomes  very  severe. 

(9.)  The  constitutional  symptoms  are  alike  uncertain.  Sometimes  there  is 
a  good  deal  of  fever  and  headache,  with  white  tongue,  and  broken  sleep. 

Caniet. — These  are  various ;  but  the  best  ascertained  are, — 

(1.)  Mechanical,  chemical,  and  physical  injuries,  such  as  sudden  transition 
(torn  heat  to  cold,  exposure  to  cold  draughts,  disease  of  the  eyes  in  straining 
after  distinct  vision  of  minute  objects,  especially  by  artificial  light. 

(2.)  Secondary  iritis,  the  result  of  extension  by  continuity  of  inflammation 
from  parts  in  immediate  anatomical  or  functional  connection  with  the  iris,  as 
ekorotdifis  or  keratitis. 

(3.)  Certain  constitutional  affections,  especially  syphilis,  to  which  a  large 
percentage  of  cases  of  iritis  is  due. 

SyphilUie  iritis  in  children  during  the  first  month  of  life  requires  special  at- 
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pupil,  and  to  dilate  it  as  soon  as  possible,  believing  that  a  fixedly  dilated 
pupil  is  better  than  one  contracted  and  fixed;  (4.)  To  relieve  pain. 

Of  the  remedies  to  accomplish  those  ends,  the  chief  are  bloodletting ,  mercury, 
and  belladonna;  and  of  these  Sir  Thomas  Watson's  experience  leads  him  to 
say  that,  "  If  I  were  restricted  to  the  use  of  one  of  these  means,  I  should 
choose  mercury;  if  to  two,  mercury  and  belladonna;  but  the  combined  employ- 
ment of  the  three  has  the  most  powerful  effect  in  curing  the  disease"  (Lect. 
xix). 

Although  belladonna  may  speedily  expand  the  pupil,  it  acts  much  more 
powerfully,  rapidlv,  and  efficiently  after  general  bloodletting  (Mackenzie). 

The  pupil  of  a  fiealthy  eye  becomes  dilated  to  its  maximum  in  from  fifteen 
to  thirty  minutes  after  applying  to  the  conjunctiva  a  solution  of  the  sulphate 
of  airopia  (gr.  one-fourth  to  one  ounce  of  distilled  water).  Soon  afterwards 
the  ciliary  muscle  and  the  power  of  accommodation  become  paralyzed. 
Within  three  hours  the  ophthalmoscope  will  show  its  effect  upon  the  retina 
and  choroid,  causing  dilatation  of  the  bloodvessels  of  these  structures. 

Solutions  of  atropia  of  two  degrees  of  strength  are  in  daily  use,  namely : 

(cu)  B.  AtropijB  Sulphatis,  gr.  ^;  Aquae  Destillatse,  5i;  solve — ^for  use  in 
inflammatory  changes  {keratitis,  iritis).  (6.)  B.  Atropise  Sulphatis,  gr.  ii; 
Aquse  Destillatse,  5  i ;  solve — for  use  to  bring  on  rapid  paralysis  of  the  power 
of  accommodation. 

Symptoms  of  atropia  poisoning  are  increased  rapidity  of  pulse  (110  instead 
of  70),  dryness  of  the  throat,  restlessness,  followed  by  sleep  with  much  dream- 
ing; general  excitement,  hallucinations,  inability  to  swallow.  If  the  graver 
gymptoros  appear,  the  best  antidote  is  the  subcutaneous  injection  of  acetate  of 
morphia  (see  p.  208,  ante). 

Bloodletting  must  in  no  case  be  neglected ;  but  the  necessity  for  it  and  the 
amount  can  onlv  be  determined  by  the  strength  and  constitution  of  the  indi- 
vidual patient  (Mackenzie,  Watson). 

Bleeding  by  leeches  (two  to  six),  applied  at  bedtime  to  the  corresponding 
temporal  region,  if  the  pain  is  severe  and  not  relieved  by  atropia,  is  considered 
sufficient  by  Dr.  Bader.  Afterwards  the  bleeding  is  to  be  encouraged  for  one 
or  two  hours,  and  the  eyelids  kept  closed  for  at  least  twenty-four  hours  after 
the  application  of  the  leeches. 

CoUharties  and  diuretics,  combined  with  a  spare  and  cool  diet,  confinement 
within  doors,  rest  of  the  whole  body,  and  exclusion  of  light  from  the  eyes,  are 
powerful  aids  to  cure,  and  ought  to  be  rigidly  enforced.  Antimony  is  of  use 
m  two  ways.  It  moderates  the  force  of  the  circulation,  and  renders  the  sys- 
tem more  susceptible  to  the  influence  of  mercury,  given  so  as  to  affect  the 
system — the  most  important  remedy  we  possess  for  the  cure  of  iritis.  The  most 
useful  form  for  its  administration  is  that  in  which  it  is  combined  with  opium, 
in  small  doses,  frequently  repeated.  The  object  Ls  to  affect  the  gums  as  speedily 
as  possible — in  two  to  five  days — without  producing  sudden  and  severe  ptyalism. 
Horeness  of  the  gums  and  the  characteristic  fetor  of  the  breath  are  sufficient 
signs  that  the  specific  influence  of  the  remedy  upon  the  system  is  in  force;  and 
the  mouth  should  be  made  decidedly  sore  as  quickly  as  ix)ssible.  Two,  three, 
or  four  grains  of  calomel,  combined  with  one-fourth,  one-third,  or  one-half  of 
a  grain  of  opium,  may  be  given  every  four,  six,  or  eight  hours.  It  may  be 
given  in  small  doses  even  still  more  frequently — one  grain  of  calomel,  with 
one-tenth  or  one-eighth  of  a  grain  of  opium,  every  hour;  and  if  the  ^ms  do 
not  swell  in  the  course  of  thirty-six  to  forty-eight  hours,  inunction  oy  mer- 
curial ointment  may  be  commenced  (Sir  Thomas  Watson).  Once  the 
mouth  has  become  decidedly  sore,  the  influence  of  the  remedy  must  be  main- 
tained till  the  sight  is  restored,  and  that  may  require  a  month,  or  longer. 

The  evidence  of  the  good  effects  of  the  specific  action  of  mercury  upon  the 
iriUs  consists  in — (1.)  The  fading  of  the  red  zone  round  the  cornea;  (2.)  The 
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lessening  of  the  drops  of  lymph  which  daily  seem  to  melt  away  from  the  sur- 
face of  the  iris;  (3.)  The  iris  recovering  its  proper  tint,  its  internal  texture 
becomes  cleared  and  freed  from  deposit;  (4.)  Disappearance  of  irregularity  of 
the  pupil  and  puckering  of  the  iris,  the  pupil  becoming  a  perfect  circle. 

Opiates  are,  as  a  rule,  always  required  in  iritis,  on  account  of  the  severity 
of  the  nocturnal  circumorbital  pains,  and  on  account  of  the  general  distress 
which  the  patient  experiences  in  the  eye.  Local  inunction  of  mercurial  oint- 
ment (ten  grains),  combined  with  finely-powdered  opium  (two  grains),  well 
rubbed  into  the  temple  a  little  before  the  nocturnal  pain  is  accustomed  to 
recur,  is  productive  of  great  comfort  and  relief  to  the  patient  (Sir  Thomas 
Watson).  If  the  employment  of  mercury  requires  for  any  cause  to  be  sus- 
pended, wdide  of  potassium  is  most  useful  for  maintaining  its  influence.  It  is 
especially  useful  in  the  syphilitic  form  of  iritis;  and  sulphate  of  quinia  is 
specially  useful  in  the  scrofulous  form. 

Tepid  water  should  be  used  to  bathe  the  eyelids  morning  and  evening,  or 
as  often  as  may  be  agreeable ;  and  alum  lotion  may  be  us^  if  purulent  dis- 
charge from  the  conjunctiva  exists;  although,  as  a  rule,  stimulating  remedies 
to  the  cuniunctiva  are  useless  or  hazardous  in  iritis,  and  are  not  to  be  ventured 
upon  in  the  acute  stage  (Mackenzie,  Bader). 


RHEUMATIC  IRITIS. 

Latin  Eq.,  Iritis  rheumatica;  French  £q.,  Iritis  rheumatistnal ;  German  Eq.,  Rheu- 

matische  iritis;  Italian  Eq.,  Iritide  reumalica. 

Definition. — Inflammation  of  the  iris,  occurring  in  persons  ofrheumaJtie  habit^ 
although  they  may  not  have  suffered  from  rheumatism  in  any  other  part  of  the 
body.  It  is  liable  to  return  again  and  again,  and  to  be  combined  vmk  catarrho- 
rheumatic  ophthalmia,  affecting  especially  the  sclerotic. 

Pathology. — Acknowledging  a  constitutional  connection,  rheumatic  iritis 
generally  advances  slowly  and  insidiously,  and  appears  often  to  be  immedi- 
ately excited  by  the  same  circumstances  which  excite  rheumatic  inflammation 
in  other  structures  of  the  same  kind,  particularly  fibrous  textures. 

Metastasis,  as  a  cause,  is  now  being  less  and  less  believed  in.  Exposure  to 
atmospheric  changes,  suppressed  perspiration,  over  use  of  the  eyes,  are  suf- 
ficient to  establish  iritis  in  connection  with  rheumatism.  One  or  more  attacks 
of  the  disease  may  occur  every  year;  and  although  the  tendency  of  a  first  or 
single  attack  of  rheumatic  iritis  is  to  get  well  without  much  or  permanent 
damage  to  vision,  yet  the  repetitions  of  the  lymph  effusions  of  each  successive 
attack  under  which  adhesions  readily  form,  leaves  the  eye  in  a  worse  condition 
than  before,  after  each  repetition  of  the  disease,  till  at  length  vision  is  com- 
pletely destroyed. .  The  pupil  becomes  more  and  more  contracted,  and  may 
DC  at  last  closed  by  a  plug  of  lymph. 

Symptoms. — Dimness  of  sight,  so  that  the  letters  of  a  book  appear  pale,  is 
often  the  earliest  symptom.  The  eye  is  soon  fatigued,  and  by  and  by  every- 
thing is  seen  as  through  a  thick  fog. 

The  objective  changes  in  the  iris  and  connected  parts  are  similar  to  those 
already  described ;  but  there  are  some  local  appearances,  said  to  be  more  or  less 
characteristic  of  this  variety  of  iritis.  The  redness,  for  example,  accomimny- 
ing  the  changes  in  the  iris  is  by  no  means  considerable;  and  is  at  first  confined 
to  the  sclerotic  coat,  in  which  a  number  of  verv  minute  rose-red  vessels  are 
seen  running  towards  the  cornea.  As  the  redness  increases  it  is  seen  to  arise 
partly  from  vessels  developed  in  the  conjunctiva;  and,  although  the  vascu- 
larity is  greatest  towards  the  cornea,  and  fades  away  towards  the  folds  of  the 
conjunctiva,  yet  the  zone  of  red  vessels  does  not  approach  so  close  to  the 
cornea  as  in  other  forms  of  iritis;  a  comparatively  white  ring  is  left  l)etween 
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the  cornea  and  margin  of  the  zone.  The  color  of  the  vascular  zone,  also,  is 
not  so  bright  as  in  other  forms  of  iritis.  It  is  somewhat  livid  or  slightly 
purple ;  and  the  larger  conjunctival  vessels  at  the  hack  part  of  the  eye  are 
tortuous  and  varicose. 

The  pain  in  the  eye  is  in  many  cases  severe  and  pulsative,  and  increased  on 
motion  of  the  eyeball.  There  is  pain  also  beneath  the  eyebrow,  and  circum- 
orbital  nocturnal  pain  similar  to  that  met  with  in  rheumatic  sclerotitis. 

As  the  disease  advances  unchecked,  the  pupil  becomes  irregular,  or  triangu- 
lar, and  of  a  gray  appearance,  produced  by  a  aelicate  film  of  coagulable  lymph, 
which  may  be  brought  into  view  by  a  magnifying  glass  of  short  focus,  or  by 
concentrating  the  light  upon  the  pupil  through  a  double  convex  lens.  Into 
this  film  processes,  or  dentations  from  the  irregular,  pupillary  margin  of  the 
iris,  are  seen  to  shoot,  and  at  these  points  adhesion  between  the  iris  and  the 
capsule  of  the  lens  is  apt  to  be  established,  by  reason  of  which  vision,  all  along 
indistinct,  can  only  be  brought  to  bear  on  one  side  or  part  of  an  object.  These 
tags  of  adhesions  give  the  pupil  a  peculiar  appearance  when  dilated  by  bella- 
donna. Dr.  Mackenzie  mentions  a  case  in  which  five  tags  of  adhesion  exist- 
ing, gave  the  pupil  the  shape  of  an  oak-leaf  when  dilated;  and  sometimes 
several  or  all  the  tags  of  adhesion  may  be  seen  to  break  across  under  the  in- 
fluence of  heUadonna^  leaving  minute  white  spots  on  the  capsule  at  the  points 
of  adhesion.  These  adhesions  are  said  to  be  whiter  in  rheumatic  than  in  other 
varieties  of  iritis. 

As  the  retina  becomes  involved,  and  the  pupil  obscured  by  lymph,  the  mor- 
bid sensibility  to  light  diminishes,  and  the  powers  of  vision  become  more  and 
more  limited,  until  little  more  than  perception  of  light  remains. 

Inflammation  in  time  subsides,  as  it  does  in  other  rheumatic  affections  of 
tiflsae,  even  though  no  remedies  are  employed ;  but  in  such  cases  vision  is 
generally  lost  (Mackenzie). 

The  constitutional  symptoms  are  generally  those  associated  with  rheumatism 
(which  see,  vol.  i,  p.  753),  and  there  is  especially  thirst,  whiteness  of  tongue, 
and  quickened  pulse,  confined  bowels,  and  a  dis|)osition  to  nausea. 

Treatment. — Dr.  Mackenzie  considers  that  repeated  venesection  Ls  almost 
always  necessary,  followetf  bv  a  liberal  application  of  leeches  round  the  eve 
and  on  the  temples ;  but  the  degree  of  inflammatory  fever  present  must  be  tlie 
guide  as  to  the  extent  and  kind  of  bleeding. 

Sir  Thomas  Watson  considers  moderate  topical  bleedings,  counter-irritation, 
and  measures  conducive  to  im})rove  the  general  health,  as  the  treatment  which 
answers  best  in  rheumatic  ajththnlmia,  Colchicum^  barky  mrsaparllla,  iodide 
of  poioj^ium,  are  reme<lies  indicated  by  the  rheumatic  condition,  but  are  not 
lUways  to  be  depended  upon  as  useful. 

The  most  marked  abatement  of  the  local  symptoms  takes  place  as  soon  as 
the  mouth  is  made  sore  by  the  use  of  mercury.  Two  grains  of  calomel,  with 
one-third  of  a  grain  of  opium,  are  to  be  given,  in  acute  cases,  ever}' six  hours ; 
and  leris  fre(|uently  in  chronic  cases,  taking  care  not  to  induce  ptyalism,  or  to 
make  the  mouth  too  sore. 

Exposure  to  cold  must  be  specially  gimrdcd  against,  even  in  passing  from 
one  room  to  another.  Confinement  witliin  doors  is  nec*essary ;  and,  if  the  ca<<e 
iff  severe,  confinement  to  bed.  If  the  patient  is  unprovidwl  with  projxjr  cloth- 
ing and  shelter,  it  becomes  a  question,  says  Dr.  Mackenzie,  whether  or  not 
mercury  should  be  given.  "A\  e  arc  almost  certain,  by  its  omission,  to  ruin 
the  eye;  and,  by  its  exhibition,  seriously  to  endanger  the  general  health." 
The  patient  must  relinquish  animal  food  and  fermented  li<piors;  and  his  dis- 
ordered digestive  organs  must  be  s(»t  right. 

Whether  calomel  be  given  or  not,  iK)werful  opiates  are  required  at  night, 
bv  inunction  of  mercurial  ointment  with  opium ;  or  by  fomentati<m  with  hot 
cfoth^,  over  which  laudanum  is  sprinkled;  or,  by  hypodermic  injection  of 
morf^ia. 
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The  bowels  must  be  kept  moderately  opened  every  morning.  Small  doses 
of  nitre  and  cream  of  tartar  are  useful  as  a  diuretic  every  two  hours. 

Atropia  must  be  freely  used ;  but  it  will  not  have  any  apparent  effect  till 
the  inflammation  is  subdued  by  the  bleeding  and  calomel.  When  the  gums 
become  touched,  the  pupil  maybe  seen  suddenly  to  expand  in  favorable  cases. 


ARTHRITIC  IRITIS. 

Latin  Eq.,  Irii'm  arthritica;  Frknch  Eq.,  IritlH  arthniiqve;  German  Eq.,  Oichtiache 

iritis;  Italian  Eq  ,  Iritide  artritiea. 

Definition. — Inflammaiion  of  the  iris  occurring  in  persons  of  gouty  habit,  in 
asthenic  states  of  the  systetn,  after  repeated  attacks  of  gout  have  prodxvced  depre-s- 
sion  of  body  and  mindy  wiUi  dyspepsia,  flatulence,  languor,  and  irregularity  in  the 
excretions. 

Pathology. — Grout  is  not  now  believed  to  be  the  peculiar  inheritance  of  the 
opulent  and  luxurious  (see  "Gout,"  vol.  i,  p.  779).  It  is  not  uncommon  even 
amongst  the  poorest  of  the  people.  Dr.  iVlackenzie  seldom  met  with  arthritic 
iritis  in  regular  gouty  constitutions,  and  rarely  in  the  first  or  plethoric  period 
of  gout,  while  the  patients  still  retained  strong  powers  of  digestion,  and,  having 
the  means  and  the  inclination,  regale  themselves  with  large  supplies  of  food 
and  drink.  The  subjects  of  this  form  of  iritis  have  generally  been  above  ^y 
years  of  age,  of  sallow  complexion — in  many  instances,  but  not  always  so, 
tobacco  smokers  and  whisky  drinkers,  who  have  oflen  suffered  from  rheumatic 
affection,  much  headache,  bad  gums  and  teeth,  acidity,  flatulence,  and  lowness 
of  spiritis.  The  texture  of  the  iris  in  such  cases  is  already  presumed  to  be 
defective  in  its  sanguineous  nutrition,  the  general  health  having  been  impaired 
and  broken  by  intemperate  habits.  The  iritis  thus  occurs  in  texture  already 
degenerated,  and  most  unfavorable  for  cure. 

The  subjects  of  the  disease  generally  suffer  from  a  plethoric  state  of  the 
abdominal  viscera,  the  immediate  result  of  deteriorated  digestion,  and  de- 
pendent on  stimulants  for  appetite  and  disposal  of  "aliment. 

Symptoms. — The  general  objective  symptoms  are  similar  to  those  already 
described ;  but  they  are  associated  with  such  peculiarities  and  modifications 
as  to  render  the  disease  characteristic  and  readily  diagnosed — 

(1.)  The  conjunctiva,  as  well  as  the  sclerotic,  is  loaded  with  large  purple 
vessels  and  varicosities  of  the  vessels  emerging  from  the  recti  muscles. 

(2.)  The  sclen>tic  becomes  of  a  dingy,  grayish,  violet  color. 

(3.)  There  is  considerable  secretion  from  the  eyelids,  which  leads  to  fre- 
quent opening  and  shutting  of  the  eyelids,  and  a  thick,  white,  frothy  matter, 
of  a  sebaceous  nature,  rests  upon  the  edges  and  angles  of  the  eye. 

(4.)  A  narrow  ring,  of  a  bluish-white  color,  exists  at  the  edge  of  the  cornea, 
or  only  at  it<?  temporal  and  nasal  sides.  It  is  formed  by  the  e<lge  of  the 
sclerotic,  which  naturally  overlaps  the  cornea.  It  is  not  to  be  confounded 
with  the  arcHs  senilis,  and  it  may  also  be  seen  in  syphilitic  and  rheumatic  iritis 
in  patients?  far  advanced  in  life. 

rrognosis  is  more  unfavorable  than  in  any  other  si)ecics  of  iritis;  and 
a  first  attack  may  continue  for  many  months,  subject  to  frequent  removals. 
A  severe  attack  once  a  year,  or  every  two  or  three  years,  ends  at  last  in 
blindness. 

Treatment  is  bast  commenced  by  the  action  of  such  searching  purgatives 
as  calomel,  in  a  five-grain  dose,  combined  with  one  drachm  of  compound  jalap 
powder. 

The  emLssion  of  blood  and  the  use  of  mercurv,  to  affect  the  svstem,  are 
not  well  home  in  such  cases.  The  disordered  digestive  secretions  must  l)e  set 
right  by  such  remedies  as  five  grains  of  Plummer's  pills,  three  or  four  times 
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a  week,  followed  by  a  glass  of  PuUna  vmter,  or  one  ounce  of  the  mixture  of 
f*enna  (B.  Ph.)  as  an  aperient,  the  following  morning,  which  ought  to  be  con- 
tinued fi>T  several  weeks,  along  with  other  suitable  remedies,  so  as  to  change 
the  vitiated  habits  of  the  digestive  organs. 

Alkaline  remedies  are  very  useful,  and  subsequently  preparations  of  tVwi, 
especially  the  carbonate,  Dr.  Mackenzie  has  found  of  service,  especially  after 
regulation  of  the  bowels. 


GOSORRHCEAL   IRITIS. 

Latin   Eq.,  Iritis  gonoi^hoica ;  Frrnch   Eq.,  Iriiis  blennorhagique ;  German  Eq., 

Oonorrhoische  iritis ;  Italian  JLq.j  Jritide  gonoTV'oica. 

Definition. — Inflammation  of  the  iris,  preceded  by  gonorrhea,  and  sometimes 
triih  effuMon  into  the  joints,  and  a4xompanied  by  excessive  pain,  intolerance  of 
light,  with  prof  use  flow  of  tears  and  dusky  sclerotic  redness. 

Pathology. — ^There  can  be  no  doubt  that  gonorrhoea  in  some  cases  affects 
the  system  to  this  extent,  that  the  textures  implicated  in  the  lesions  of  rheu- 
wuxiuum  are  the  seat  of  lesion  also  after  gonorrhoBa.  Hence  there  is  gonor- 
rhaal  rheumatism  affecting  the  larger  joints,  esi>ecially  the  knees,  and  the 
feet  and  ankles,  attended  with  copious  effusion,  sometimes  into  the  sheaths 
of  tendons  and  synovial  cavities  of  the  joints,  with  swelling,  pain,  and  fever, 
80  that  the  symptoms  are  severe  and  the  cure  tedious  (see  "Gonorrhoeal  Rheu- 
matism," vol.  i,  p.  774). 

Gofiorrhceal  iritis  seems  but  one  other  form  of  the  same  pathological  pro- 
oeeis  which  may  or  may  not  be  preceded  by  synovitis. 

Iliase  who  suffer  from  gonorrnoeal  rheumatism,  either  in  the  form  of  syno- 
▼itia  or  iritis,  are  generally  young  men  of  scrofulous  constitution,  who  live 
hard,  and  are  careless  of  exposure  to  cold ;  so  that  each  time  a  gonorrhoea  is 
caught  he  is  liable  to  an  attack  of  synovitis  or  iritis,  or  suffers  first  from  one 
and  aftenn'ards  from  another. 

In  some  cases  no  new  gonorrhoea  occurs ;  but  a  second  or  third  attack  of 
inflammation  affects  the  joints  or  eyes.  Generally  one  eye  only  suffers ;  and 
the  same  eye  may  suffer  rej)eateilly  (Mackenzie).  When  iritis  occurs,  the 
patient  generally  has  at  the  same  time  a  gleet,  as  is  the  case  in  gonorrho'-al 
rheumatism;  and  the  iritis  may  thus  alternate  with  gonorrhora  and  synovitis, 
M)  that  when  one  is  in  the  ascendant,  the  others  are  in  abeyance.  In  many 
instances  the  patients  have  their  existence  rendered  miserable  by  alternate 
attacks  of  the  three  in  succession,  so  that  at  last  they  are  left  in  a  state  of 
extreme  debility,  their  sight  impaired,  and  their  joints  incapable  of  motion 
(Mackenzie).* 

Symptoms. — The  inffammatiim  of  the  eye  is  generally  very  severe.  It 
commences  with  redness  of  the  conjunctiva  and  the  sclerotic,  with  haziness 
of  the  cornea,  which  is  characteristic.  The  inffaniniation  s|)ecdily  affect:^  the 
anterior  surface  of  the  iris,  which  loses  its  natural  color — the  inffammation 
being  of  the  serous  tyjxj. 

The  pupil  contnicts,  and  vision  l)ecomes  dim.  Effiision  of  coagulable 
lymph  now  takes  place  so  profusely  that  it  si)ee(iily  fflls  the  pupil,  and  may 
be  so  excessive  as  to  fall  down  into  the  anterior  chaml>er  in  curd-like  masses,. 
like  hypopyon;  and  may  almost  iill  the  anterior  chamber  to  such  an  extent 
that  no  other  variety  of  iritis  ])resents  this  symptom  in  the  same  degree 
(Mackenzie). 

The  anterior  surface  of  the  iris,  in  some  cases,,  is  covered  with  lymph,  as  if 
coated  with  white  paint. 

There  is  generally  violent  pain  in  and  round  the  eye,  with  watery  secrt»tion 
from  it  (epiphora)  and  intolerance  of  light ;  chemosis  and  conjunctival  anlema 
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may  be  considerable,  but  do  purulent  discharge  exists.  If  left  to  itself,  the 
pupil  remains  contracted,  and  adheres  to  an  opaque  capsule. 

Prognosis. — The  disease  is  one  of  the  most  severe  forms  of  iritis  while  it 
lasts,  and  is  more  rapid  in  its  progress  than  any  other  species  of  iritis.  On 
the  other  hand,  it  yields  more  promptly  to  treatment  than  any  other,  and 
affords  examples  of  perfect  recovery,  even  when  the  anterior  chambers  are 
filled  with  lymph.  In  no  other  variety  of  iritis  is  recovery  so  striking  and 
complete  (Mackenzie). 

Treatment  is  by  repeated  and  copious  venesection,  and  with  leeches  round 
the  eye ;  calomel  and  opium,  in  frequently  repeated  doses,  so  as  to  affect  the 
system  as  rapidly  as  possible ;  and  the  continuous  use  of  belladonna.  The 
bowels  should  be  acted  on  with  searching  purgatives  at  the  same  time. 


Section  VI. — Diseases  of  the  Choroid  and  Retina. 

CHOROIDITIS. 

Latin  Eq.,  Choroiditis;  French  Eq.,  Choroidite;  German  Eq.,  ChoroiditiB; 

Italian  Eq.,  Coroidiiide 

m 

Definition. — Inflammation  of  the  choroid,  and  generally  only  part  of  an  in* 
flammatory  process  extendina  over  a  great  portion  or  the  whole  of  the  eye. 

Pathology. — The  choroid  forms  the  posterior  segment  of  the  middle  tunic 
of  the  eyeball,  reaching  as  far  forwards  as  the  cornea.  Compased  chiefly  of 
bloodvessels,  and  posse.ssing  little  sensibility,  it  is  much  le^  liable  to  inflame 
than  the  iris,  which  is  highly  vascular,  endowed  with  great  nervous  irritability, 
and  which  has  great  proneness  to  inflammation.  In  the  choroid  and  iria 
(which  together  constitute  the  middle  tunic  of  the  eyeball — the  white  ring  of 
the  ciliary  muscle  connecting  them  both),  almost  the  whole  of  the  red  blood 
of  the  eyeball  is  concentrated.  The  choroid  is  chiefly  supplied  with  blood  bv 
short  posterior  ciliary  arteries  (about  twenty  in  number),  which  pass  througli 
the  sclerotic  near  the  optic  disk  in  the  region  of  the  yellow  spot. 

The  choroid  membrane  is  interposed  between  the  sclerotic  and  the  retina, 
and  reaches  forwards  to  the  ciliary  ligament,  or  nearly  to  the  cornea,  where  it 
ends  by  a  seric^^  of  plaits  or  folds,  named  the  ciliary  processes  (about  eighty-five 
in  number),  disposed  in  a  circle,  projecting  inwards  at  the  back  of  the  cir- 
cumferential j)ortion  of  the  iris. 

The  choroid  is  thickest  at  the  hinder  part,  where  the  optic  nerve  is  trans- 
mitted through  a  circular  opening  {foramen  opticum  choroidea).  Its  rough 
outer  surface  is  connected  to  the  sclerotic  by  loose  connective  tissue  (lamina 
fused ),  and  by  vessels  and  nerves.  The  inner  surface  is  smooth,  and  lined  by 
a  continuous  layer  of  pigmentary  cells. 

In  the  outer  coat  of  the  choroid  the  larger  branches  of  the  bloodvessels  are 
situated,  in  the  intervals  of  which  are  lodged  the  stellate  pigment-cells,  with 
very  fine  offsets,  which  intercommunicate  so  as  to  form  a  network  or  stroma, 
ancl  which,  towards  the  inner  surface  of  the  choroid,  passes  gradually  into  a 
web  without  pigment,  resembling  elastic  tissue. 

The  innermost  portion  of  the  choroid  membrane  is  mainly  composed  of  the 
fine  capillary  ramifications  of  the  choroidal  vessels.  They  are  more  delicate 
and  smaller  than  in  any  other  texture  of  the  Ixxlv,  and  are  finer  at  the  back 
part  than  at  the  front  part  of  the  eyeball.  This  fine  network  approaches  as 
far  forwards  as  to  within  one-eighth  of  an  inch  from  the  cornea,  or  opposite 
to  the  ending  of  the  expansion  of  the  optic  ner\'e,  where  its  meshes  Inicome 
laiger,  and  join  those  of  the  ciliary  processes*. 

The  pigmentary  layer  forms  a  thin  dark  lining  of  epithelium  to  the  whole  of 
the  inner  surface  of  the  choroid  membrane  anu  the  iris,  consisting  of  only  a 
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single  layer  of  flat  six-sided  cells,  applied  edge  to  edge,  like  mosaic  work. 
Each  cell  contains  a  nucleus  and  more  or  less  dense  molecular  contents.  On 
the  ciliar^'  proceii®  and  the  iris  the  pigment  is  several  layers  deep,  and  the 
cells  smaller  aivl  rounder.  They  differ  from  true  epithelium  in  this, — that 
the  same  cells  seem  to  exist  during  the  whole  of  life  (Quain's  "  Anatmny"  by 
Sharpey,  Thomson,  and  Cleland). 

Ophfhabnoscopic  Appearances. — The  inner  surface  of  the  sclerotic  reflects 
the  light  through  the  choroid  and  retina,  like  the  silvering  to  the  glass  of  a 
mirror ;  and  the  greater  the  quantity  of  light  thus  reflected,  the  better  will 
the  details  of  the  choroid  be  recognized.  The  more  pigment  the  less  light. 
The  pupil  should  be  well  dilated  with  atropiay  when  the  whole  of  the  choroid, 
from  the  op^tc  disk  to  near  the  ora  serrata,  can  be  seen,  and  in  albinos  the  tips 
of  the  ciliary  processes  (Bader).  The  points  to  attend  to  are — (1.)  Tm 
choroidal  aperture — i.  e.,  to  the  part  of  the  choroid  surrounding  the  optic  disk, 
(2.)  The  region  of  the  yellow  spot,  which  is  readily  seen  by  directing  the  patient 
to  look  direct  at  the  sight-hole  of  the  ophthalmoscope.  (3.)  To  the  equatorial 
region  of  the  eye,  which  is  best  explored  by  looking  slantingly  into  the  eye. 
The  individual  capillaries  composing  the  choroid  membrane  cannot  be  seen  in 
the  healthy  eye,  being  not  more  than  the  jtVo*'^  P^'*^  of  an  inch  in  diameter; 
hut  when  filled  with  blood,  they  give  it  the  characteristic  pale  or  brilliant  red 
color,  one  of  the  most  characteristic  features  of  the  interior  of  the  fundus  of 
the  eye.  The  color  of  the  iris  may  suggest  the  tint  of  the  choroid — a  blue  iris 
being  generally  associated  with  a  brilliant  red  choroid,  and  a  black  iris  with 
a  choroid  of  almost  neutral  tint.  The  brilliancy  of  the  general  red  hue  de- 
pends upon  the  quantity  and  degree  of  tinting  of  the  pigment  and  amount  of 
blood  circulating  in  the  choroid.  Groups  of  hexagonal  cells  mav  be  seen  as 
small  dots  in  all  eyes  in  the  equatorial  region  of  the  eyeball ;  and  in  fair  eyes, 
especially  of  children,  on  most  parts  of  the  choroid. 

ihe  particular  tint  of  the  fundus  of  the  eye  thus  mainly  depends  on  the 
relative  proportions  of  blood  and  pigment  present  in  the  choroid,  A  small 
amount  of  pigment  with  a  natural  fulness  of  choroidal  vessels  gives  the  fundus 
a  bright,  clear,  red  color,  slightly  tinged  with  orange,  the  larger  choroidal 
Teasels  being  distinctly  visible ;  a  little  more  choroidal  pigment  imparts  a  more 
decided  orange  or  brownish-red  (Hulke). 

Morbid  Anatomy. — Choroiditis  is  fortunately  not  a  frequent  disease,  but  it 
is  a  very  severe  one,  and  is  generally  a  jmrt  only  of  an  inflammatory  process 
extending  over  a  great  portion  of  the  eyeball  and  its  contents — notably  affec- 
tions of  the  vitreous  humor  and  the  retina,  the  iris,  ciliary  body  and  lens.  The 
older  ophthalmologists  have  generally,  therefore,  described  choroiditis  as  "  in- 
temal  ophthalmia  '*  (anterior,  posterior,  or  general),  acute  or  chronic. 

Proliferation  of  tissue  in  the  inflamed  choroid  is  generally  not  great,  and 
evidence  of  its  existence  can  only  be  shown  by  the  microsco|)e.  The  sclerotic 
in  the  eyes  of  young  persons  may  take  an  active  part  in  the  inflammation. 

Symptoms. — The  following  are  the  forms  of  choroiditis,  which  are  to  be 
distinguished:  (1.)  Simple  or  plastic;  (2.)  Suppurative;  (3.)  Syphilitic; 
(4.)  Seroui*;  (5.)  Traumatic,  sympathetic,  or  reflex. 

The  general  symptoms  consist  mainly  of  the  sudden  occurrence  of  severe 
throbbing  and  darting  pains  in  the  eyeball  and  corresiK)nding  half  of  the  head, 
occurring  in  i»roxysins,  and  much  increased  during  the  night.  The  eve  feels 
stiff,  with  a  si»nse  of  fulness  and  distension,  and  so  excessively  tender  tliat  the 
patient  cannot  touch  it  or  allow  it  to  be  touched.  Frequent  flashes  of  vivid, 
reddish,  or  orange-colored  light  is  complained  of  even  in  the  dark,  or  a  lu- 
minous spot  is  si»en  in  the  axis  of  vision,  increased  by  everything  which 
quickens  the  circulation.  The  eye  is  suffusetl  with  tears,  and  highly  intoler- 
ant of  exfKvure.  Dr.  Mackenzie  has  known  an  attack  of  acute  (choroiditis  to 
come  on  suddenly  in  the  night,  and  in  the  course  of  a  few  hours  totally  to 
tbolii»h  the  sensibility  of  the  retina.     In  such  a  case  vision  is  rarely  recovered 
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from,  although  redness  and  pain  may  be  subdued.  In  other  cases,  vision  he- 
comes  dull  and  misty,  and  the  mistiness  rapidly  increasing,  the  eye  in  a  few 
days  becomes  completely  blind  (amaurosis). 

The  subjects  of  choroiditis  are  generally  past  middle  life,  ^nd  more  often 
females  than  males. 

The  disease  may  be  confined  to  the  posterior  part  of  the  choroid.  Consider- 
able constitutional  disturbance  attends  the  disease.  It  is  expressed  in  the  form 
of  restlessness,  sleeplessness,  flushing  of  the  face,  giddiness,  and  nausea.  The 
tongue  is  generally  foul,  the  mouth  parched,  and  there  is  much  thirst.  The 
pulse  is  quick  and  hard  ;  and  so  great  has  been  the  pain,  and  long  continued 
the  want  of  sleep,  that  Dr.  Mackenzie  has  known  such  constitutional  disturb- 
ance to  lead  to  a  fatal  termination. 

Certain  symptoms  are  common  to  all  of  these  forms,  especially  loss  of  trans- 
parency of  the  choroid  and  atrophy  ;  and  as  the  external  and  objective  symp- 
toms may  be  altogether  absent,  choroiditis  can  only  with  certainty  be  recog- 
nized by  the  ophthalmoscope. 

The  changes  in  the  eye,  to  be  recognized  by  the  ophthalmoscope  in  choroid- 
itis,&re — (1.)  Hypersemia  ;  (2.)  Inflammatory  exudation  ;  (3.)  Atrophy  ;  {4,) 
Changes  in  the  retinuy  optic  disk,  and  vitreous  humor. 

The  signs  of  hyperaimia  of  the  choroid  are  increased  redness  of  the  fundus, 
dilatation  and  varicosity,  particularly  of  the  larger  choroidal  veins;  but 
turgescence  of  choroidal  capillaries  is  not  visible  individually.  The  appear- 
ance noted  in  one  eye  should  be  compared  with  the  other. 

The  sigiis  of  injlavwiatory  exudaiion  of  the  choroid  vary  according  to  the  site 
of  efiusion,  the  amount  and  nature  of  the  eflusion.  Infiltration  of  the  stroma 
may  occur  generally,  when  it  becomes  swollen  throughout ;  or  there  may  be 
an  effusion  upon  its  retinal  surface,  or  into  the  loose  web  which  connects  it 
with  the  sclerotic.  In  thb  latter  site  an  escape  of  serum  or  of  blood  may 
separate,  loosen,  or  so  break  the  connections  of  parts  that  the  choroid  may  lie 
pushed  inwards,  and  a  similar  occurrence  on  the  retinal  asi)ect  of  the  choroid 
may  separate  and  detach  the  retina,  thrusting  it  for>vards  upon  the  vitreous 
humor.  More  rarely  the  products  burst  through  the  retina  into  the  vitreous 
humor.  A  small  quantity  of  slightly  turbid  serum  soaking  the  stroma  of  the 
choroid  is  sufficient  to  confuse  its  ophthalmoscopic  details,  casting  a  faint 
haze  over  the  fundus,  which  subdues  its  redness.  Extension  of  the  inflam- 
matory process  soon  passes  to  the  retina,  and  the  vitreous  humor  becomes 
hazy,  either  by  transudation  of  the  inflammatory  products  through  the  retina, 
or  rarely  from  direct  influx  through  rupture  of  the  tunic,  and  the  oi>acity  is 
greatest  next  the  site  of  inflammation  in  the  choroid. 

The  exudation  generally  appears  of  a  gray,  yellowish,  brown,  or  opaque 
color,  in  roundish  spots  or  larger  patches,  which  are  the  seat  of  infiltration, 
and  which  ultimately  may  be  the  seat  of  atrophic  changes.  These  inflam- 
matory foci,  small  and  circumscribed,  usually  first  appear  at  some  distance 
from  the  optic  disk,  more  rarely  in  its  immediate  neighborhood,  and  are  best 
distinguL^hed  by  the  intensity  of  color  between  the  spots  (Hitlke,  Bader). 

When  the  eflusion  has  been  slight  and  serous,  rather  than  plastic,  recovery 
may  take  place,  when  the  haziness  of  the  fundus  clears  off*;  but  very  gener- 
ally the  tissues  which  have  been  inflamed  undergo  atrophy. 

The  signs  of  atrophy  consist  in  the  inner  surface  of  the  sclerotic  coming 
into  view,  unmarked  by  pigment,  forming  brilliant  yellow-white  figures,  bor- 
dere<i  with  black  figures.  The  exudation  either  undergoes  fatty  degeneration 
and  disapjwiirs,  or  it  is  transformed  into  fibroid  tissue,  leaving  a  bluish-white 
pearly  scar  on  the  choroid,  said  to  be  prone  to  ossification.  [Sj>ecimens  of 
ossification  are  to  be  seen  in  the  Museum  of  Guy's  Hosj)ital  (Bader).]  The 
bloodvessels  of  the  atrophied  jmrt  are  obliterated,  partly  by  the  exudation 
and  partly  by  changes  in  the  contents  of  the  vessels  themselves.  The  trans- 
parency of  tLe  retina  over  and  near  the  focus  of  inflammation  is  impaired  in 
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most  cases  (Hulke,  Bader).  The  state  of  virion  iniries.  It  is  distended,  if 
inflammatory  foci  implicate  the  retina,  especially  at  or  near  the  yellow  spot; 
and  as  regands  prognosis,  it  is  less  favorable  if  the  inflammation  is  at  or  near 
this  yellow  spot. 

There  are  some  signs  peculiar  to  the  different  kinds  of  choroiditis  : 

(a.)  The  large  gray  or  yellow  and  opaque  patches  just  noticed  are  charac- 
teristic of  the  simple  or  plastic  form. 

(6.)  Lymph-noaules  are  observed  in  syphilitie  charoiditw, 

(c.)  A  turoid  red  color  of  the  choroid,  with  increased  tension  of  the  eyeball 
and  dilatation  of  the  pupil,  is  characteristic  of  the  serous  form  of  choroiditis. 

In  syphilitic  choroiditis  the  exudation  may  extend  over  a  large  and  con- 
tinuous area,  or  exist  rn  numerous  separate  spots,  which  are  yellowish,  white, 
or  opaque  nodules,  resembling  those  gummata  seen  in  the  iris  (syphilitic  iritis), 
and  composed  of  closely  packed  caudate  cells,  which  become  fibres.  They 
are  seated  among  and  upon  the  capillaries  of  the  choroid.  They  may  some- 
times be  seen  projecting  into  the  retina.  They  often  occur  round  the  optic 
disk;  and  morbid  changes  in  the  adjoining  parts,  especially  opacities  in  the 
vitreous  humor,  are  usual  complications. 

These  are  all  so  many  sources  of  suddenly  impaired  vision — ^patients  gen- 
erally complaining  of  a  mist  intervening  between  objects  and  the  eye ;  or, 
that  parts  of  an  object,  or  of  the  letters  of  a  word  appear  missing  ;  and  that 
to  see  them  the  eye  or  the  object  has  to  be  moved  in  certain  directions. 

In  suppurative  choroiditis  the  products  are  punilent,  either  in  its  substance 
or  separated  from  its  surface.  The  stroma  of  the  choroid  is  generally  de- 
stroyed if  the  infiltration  be  general ;  but  sometimes  only  one  part  may  be 
so  affected,  the  rest  having  the  appearance  of  a  simple  serous  inflammation, 
hyperaemic,  ecchymosed,  and  infiltrated  with  serum.  Such  suppurative  cho- 
roidal inflammation  is  never  uncomplicated  ;  all  the  other  parts  of  the  eyeball 
partake  in  the  process,  so  that  it  is  really  a  suppurative  panophthalmitis. 

Scrolls  choroiditis  is  characterized  by  the  inflammation  being  of  a  secretory 
character — a  serous  or  gelatinous  product  passing  through  the  retina  into  the 
vitreous  humor,  in  which  the  cells  of  the  choroidal  stroma  show  very  little 
change ;  but  the  whole  of  the  textures  of  the  eye  seem  to  become  implicated 
in  producing  the  result  usually  seen  in  cases  of  serous  choroiditis.  Fluid  is 
increased  within  the  eyeball,  the  walls  of  the  globe  retaining  their  rigidity, 
inflammation  of  all  the  interior  parts  of  the  eye  exist  to  a  more  or  less  extent, 
and  general  congestion  of  parts  combine  in  very  considerably  increasing  the 
intraocular  pressure. 

The  condition  known  as  glaucoma  is  thus  brought  about — a  term  formerly 
applied  only  to  the  last  stage  of  choroiditis*,  when  the  pupil  had  become  fixed, 
irregular,  and  dilated,  its  area  greenish,  the  ciliary  vessels  enlarged,  and  the 
eyeball  of  stony  hardness,  and  vision  lost.  Now  the  term  is  applied  to  a 
series  of  lesions  far  short  of  these  results,  and  which  may  be  going  on  in  per- 
sons ap|)arently  wnth  perfect  sight.  It  now  implies  a  series  of  morbid  changes 
in  the  eyeball,  the  most  prominent  of  which  (and  one  which  seems  to  be  the 
basis  of  all  the  others)  is  an  increase  in  the  tension  of  the  eyeball,  attributable 
to  an  incrcase<l  amount  of  the  vitreous  humor,  and  to  changes  in  the  contents 
of  the  vitreous  chamber,  giving  rise  to  disturbances  in  the  circulation,  nutrition, 
and  functicms  of  all  the  textures  of  the  eyeball. 

Sudden  and  {laroxysmal  attacks  of  chronic  inflammation  (choroidal  at  first, 
but  implicating  all  tlie  connections  of  that  membrane)  are  characteristic  of 
the  conditions  which  bring  about  ylnucoma.  These  attacks  are  generally 
sudden,  with  remissions ;  or,  chronic,  with  exacerbations,  and  with  few  distinct 
external  evidences.  Objectively,  in  such  cases,  the  disease  is  recognized  by 
excavatitm  of  the  papilla  of  the  optic  nerve,  by  var}'ing  degrees  of  hardness  of 
the  globe,  and  evi^lences  of  local  congestion.  Excavation  of  the  papilla  may 
occur  gradually,  with  more  or  less  marked  increase  in  the  resistance  of  the 
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globe,  without  any  indication  of  inflammation  of  the  inner  parts  of  the  eje. 
Nevertheless,  those  appear  sooner  or  later,  so  that  83rmptoms  of  disturbed  ten- 
sion of  the  eyeball  ought  now  to  be  accepted  as  evidence  of  serotts  ehoroiditiSy 
if  not  of  general  involvement  of  the  membranes  of  the  eyeball  in  grave, 
though  chronic  inflammatory  changes.  The  glaucomatous  process  is  the  same 
whether  acute  or  chronic,  rapid  or  slow,  and  me  final  result  is  the  same.  The 
occurrence,  the  succession,  and  the  rapidity  of  the  attacks  of  inflammation 
depend  in  a  great  measure,  no  doubt,  upon  the  power  which  the  eye  possesses 
of  adapting  its  nutrition  and  circulation  to  the  disturbances  occasion^  by  the 
increased  tension  of  the  eyeball.  This  increased  hardness  of  the  globe  has 
long  been  recognized  as  the  fundamental  feature  of  the  glaucomatous  condi- 
tion ;  and  thus  the  student  must  be  practically  familiar  with  the  normal 
tension  of  the  eyeball.  It  means  the  resistance  which  we  feel,  or  the  depres- 
sion which  we  see,  when  the  eyeball  is  pressed  upon  in  its  equatorial  region. 
In  healthy  eyes,  it  varies  but  slightly.  The  highest  degree  of  increased  tension 
exists  when  the  eyeball  can  no  longer  be  "  dimpled  "  by  pressure  with  the 
finders.     To  ascertain  the  tension — 

(a.)  By  touch :  The  eyelids  are  first  to  be  closed  gently,  then  rest  one  fore- 
finger upon  that  spot  of  skin  which  corresponds  to  the  outer  margin  of  the 
superior  rectus  musdcy  near  its  sclerotic  insertion,  and  place  the  other  fore- 
finger upon  a  corresponding  spot  near  its  inner  margin.  Bjr  gently  pressing 
upon  the  skin  and  eyeball  with  one  forefinger  (as  when  examining  for  fluctua- 
tion) the  tunics  of  the  eye  are  felt  to  yield  more  or  less  readily  to  the  pressure, 
while  the  spot  upon  which  the  other  forefinger  rests  is  somewhat  raised. 

(h,)  By  sight :  Direct  the  patient  to  look  upwards,  and  gently  press  the 
inner  edge  of  the  margin  of  the  lower  lid  upon  the  sclerotic.  By  such  pressure 
the  curvature  of  the  sclerotic  and  that  of  the  other  tunics  become  alter^,  being 
pressed  towards  the  elastic  contents  of  the  vitreous  chamber.  The  amount  of 
flattening  or  indentation  indicates  the  degree  of  tension.  If  the  tension  is 
extreme  the  entire  eyeball  will  be  displaced,  no  visible  indentation  being 
produced. 

The  optic  disk  is  the  first  part  to  feel  the  effects  of  pressure  indicated  by 
the  ophthalmoscopic  appearance  of  excavation ;  and,  temporary  dimness  of 
vision  is  what  distresses  glaucomatous  patients  most,  and  which  coincides  with 
paroxysms  of  inflammation. 

There  are  also  certain  symptoms  which  indicate  increase  of  intra-ocular 
pressure,  namely, — very  decided  pulsation  in  the  central  portion  of  the  retinal 
vessels  ;  narrowing  of  the  aqueous  chamber ;  dilatation,  sluggishness,  or  com- 
plete rigidity  of  the  pupil ;  limitation  of  accommodation  ;  and,  anaesthesia  of 
the  cornea. 

Treatment  of  Choroiditis  is  similar  to  that  of  the  corresponding  forms  of 
iritis ;  but  when  atrophic  spots  ap|)ear  on  the  choroid,  no  treatment  can  re- 
pair the  damage.  Mercury  cannot  be  borne  to  the  same  extent  as  in  iritis. 
Opiates  are  necessary,  externally  and  internally,  to  overcome  pain. 

The  secretion  of  the  intestines,  liver,  skin,  and  kidneys,  requires  to  be  regu- 
lated. 


RETINITIS. 

Latin  Eq.,  Inflammaiio  retiruF ;  French  Eq.,  Retinite;  German  Eq.,  Retinitis; 

Italian  £q.,  Retinifide. 

Definition. — Infimnmatmi  of  the  retina,  which  ahoays  starts  from  the  connective 
tissue  framework  of  the  membrane,  diffused  or  circumscribed,  with  mistiness  or 
darkening  of  the  visual  field,  cloudiness,  with  or  without  hemorrhagic  extravasa- 
tions, and  great  local  congestion 

Pathology. — The  retina  is  a  delicate,  almost  pulpy  membrane,  containing 
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the  tenninal  part  of  the  optic  nerve.  It  lies  smoothly  between  the  choroid 
coat  and  the  vitreous  humor^  on  the  hyaloid  membrane  of  which  it  rests,  and 
to  which  it  is  closely  adherent.  It  extends  forwards  nearly  to  the  outer  edge 
of  the  ciliary  processes  of  the  choroid,  where  it  ends  in  a  finely  indented 
border — era  serrata.  The  thickness  of  the  retina  diminishes  from  behind 
forwards.  In  the  fresh  eye  it  is  translucent  and  of  a  light  pink  color,  but 
soon  becomes  opaque  afler  death.  On  its  inner  surface  the  following  objects 
are  to  be  seen : 

(a.)  In  the  axis  of  the  eyeball,  about  one-tenth  of  an  inch  from  the  outer 
edge  of  the  optic  nerve  entrance,  the  yelloiv  spot  (macula  luiea)^  transversely 
oval  in  shape,  and  somewhat  variable  in  size  (about  ^^^^th  of  an  inch  in  diam- 
eter), having  in  its  centre  a  hollow  (fovea  centralis)  where  the  retina  is  thin- 
nest. The  pigmentary  layer  of  the  choroid  is  visible  through  it,  giving  rise 
to  the  appearance  of  a  hole. 

(6.)  Tne  retinal  aperture  through  which  the  optic  nerve  passes,  known  as 
the  optic  disk  or  blind  spot. 

In  structure  the  retina  consists  partly  of  nervous  elements  and  partly  of 
modified  connective  tissue,  which  envelops  and  holds  together  the  nerve- 
elements,  entering  into  the  constitution  of  all  the  layers  of  the  retina.  These 
nervous  elements  are  arranged  in  layers,  some  like  mosaic,  and  intimately 
connected  with  the  specific  irritation  of  the  sense  of  vision ;  others  in  layers 
whose  nerve-elements  correspond  with  those  occurring  in  all  parts  of  the 
brain,  so  that  they  may  be  compared  to  a  flat  expansion  of  a  central  gan- 
glion. 

The  several  dissimilar  strata  are  piled  upon  and  connected  with  each  other  in 
the  following  histological  order,  commencing  with  the  inner  surface,  namely: 

(1.)  The  layer  of  optic  nerve-fibres;  (2.)  The  ganglionic  layers,  consisting  of 
a  layer  of '"ganglionic  cells,"  among  which  is  found  the  larger  number  of 
bloodvessels;  then  follow  (3.)  A  filamentous  and  finely  granular  layer;  (4), 
(5),  and  (6.)  An  inner,  inter-granular,  and  outer-granular  layer;  (7.)  An 
external  limiting  layer  of  connective  tissue;  and  (8.)  The  layer  of  rods  and 
bulbs — the  baciliary  or  columnar  layer — or  Jacob's  membrane. 

The  arteria  centralis  retinae  is  an  offset  of  the  ophthalmic,  which  divides 
into  four  or  five  primary  branches  as  soon  as  it  enters  the  eyeball,  and  finally 
forms  a  network  of  very  fine  capillaries  in  the  ganglionic  layers  of  the  retina. 

Ophthalmoscopic  Appearance, — With  strong  illumination  in  the  fundus,  espe- 
cially by  oblique  light,  the  retina  may  be  recognized  as  a  very  delicate,  bluish- 
white  mist  covering  the  fundus,  most  marked  in  the  immediate  vicinity  of  the 
optic  n<»rve.  The  macula  lutea  is  recognized  by  the  absence  of  the  retinal  ves- 
sels; frequently,  also,  by  strong  pigmentaticm  of  that  part  of  the  fundus,  and  by 
a  peculiar  reflection  from  the  fovea  centralis.  The  eye  examined  ought  to  fix 
itself  upon  the  ophthalmoscope,  and  should  be  examined  with  a  high  power. 
The  optic  disk  is  brought  into  view  when  the  cornea  is  turned  slightly  towards 
the  middle  line,  as  a  circular  grayish-pink  disk,  eucircded  by  a  double  ring, 
and  pien-ed  by  the  trunks  of  the  retinal  vessels.  These  rings  are  the  a])erture8 
in  the  choroid  and  sclerotic,  the  former  being  the  smaller,  and  constricting 
the  nerve  the  closest. 

Morbid  Anatomy. — The  products  of  inflammation  of  the  retina  usually 
appear  as  an  infiltration  between  and  amongst  its  several  layers,  or  collects 
upon  one  or  both  surfaces.  Thus  the  elements  of  the  retina  are  changed  in 
various  ways  by  the  gelatinous  coagulable  base  of  cell-proliferation.  Fatty  de- 
generation may  ultimately  predominate,  so  that  the  connective  tissue  becomes 
entirely  destroyed.  Hemorrhagic  extravasations  are  of  frefjuent  occurrence 
in  the  inflamed  retina,  of  slight  extent,  but  often  verv  numerous;  and  in 
form  they  take  the  sha})e  given  them  by  the  meshes  of  the  tissue-layers  in 
which  they  (K'cur.     The  layer  of  inflammatory  products  may  be  irregularly 
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spread  over  the  whole  inner  surface  of  the  retina,  when  the  vitreouB  humor 
becomes  cloudy  and  the  choroid  participates  in  the  proliferation. 

Sometimes,  as  in  Bright's  disease,  large  quantities  of  an  inflammatory 
product  collect  in  the  posterior  half  of  the  retina  and  optic  disk,  often  causing 
there  a  decided  swelling,  and  with  great  congestion  of  the  veins,  character- 
ized by  striated  or  spotted  extravasations.  This  form  of  exudation  quickly 
becomes  fatty  (Von  Carion»). 

In  other  cases  the  product  may  be  purulent,  suppurative,  or  tuberculous. 

The  following  are  the  principal  forms  of  retinitis: 

(1.)  In  diffuse  retinitis  there  is  regular  or  ill-defined  cloudy  opacity  of  the 
retina  and  optic  disk,  with  obliteration  of  the  posterior  choroidal  boundary ; 
congestion  of  the  larger  vessels ;  inclination  to  hemorrhage,  and  mistiness  or 
darkening  of  the  field  of  vision,  which,  increasing,  usually  calls  the  patient's 
attention  to  his  condition.  A  fog  seems  to  envelop  anything  he  looks  at. 
Sharpness  of  central  definition  is  decreased  with  indistinctness  of  eccentric 
vision. 

This  diffuse  form  oflen  depends  on  constitutional  syphilis,  which  is  solely 
indicated  by  the  symptoms  and  history  of  syphilis,  having  no  other  special 
peculiarities  to  distinguish  it. 

(2. )  Etudtdive  retinitis  is  characterized  by  light-colored  spots,  bordered  by 
dark  pigment  appearing  in  the  fundus  of  the  eye,  during  or  after  diffused  or 
circumscribed  inflammatory  retinal  cloudiness;  destruction  of  the  pigment, 
and  atrophy  of  the  choroid  tissue  exists. 

Externally,  the  eye  may  seem  perfectly  normal ;  but  there  may  be  cloudi- 
ness of  the  vitreous  humor,  rendering  ophthalmoscopic  examination  difficult 
There  is  also  mistiness  and  darkening  of  the  visual  field,  corresponding  in  posi- 
tion to  the  points  of  exudation,  described  as  thick,  white  or  gray,  or  bluish 
mists,  or  as  dark,  smoke-colored,  or  black  spots,  or  irregular  interrupted  rings, 
lying  over  limited  parts  of  the  field  of  vision. 

Existing  alone,  without  being  difilised,  exudative  retinitis  appears  to  be  most 
frequently  associated  with  constitutional  syphilis  (Hutchinson). 

(3.)  Nephritic  retinitis  is  characterized  by  collections  of  a  cloudy  substance 
in  the  posterior  half  of  the  retina,  forming  a  patch-like  prominence  around 
the  optic  diAk.  The  exudation  is  accompanied  by  numerous  hemorrhagic 
extravasations,  great  local  congestions,  and  decrease  of  vision,  which  gradu- 
ally sets  in,  occasionally  interrupted  by  temporary  arrests  or  improvements, 
and  characterized  by  a  generally  irregular  cloudiness  or  darkening  of  the 
field  of  vision,  with  or  without  peripheral  limitation. 

It  occurs  only  in  connection  with  Bright's  disease  of  the  kidney ;  appear^ 
ing  even  in  the  early  stage  of  albuminous  nephritis;  but  more  usually  in  the 
later  stages  of  chronic  cases.  The  morbid  conditions  of  the  kidneys  have 
generally  been  fatty,  lardaceous,  or  granular,  contracted  and  atrophied,  asso- 
ciated with  this  form  of  retinitis.  It  may  apjxjar  whenever  albumen  is  present 
in  the  urine,  or  the  retinitis  may  even  be  the  first  prominent  symptom  of 
kidney  disease. 

Treatment  cannot  be  given  in  detail,  as  the  general  hygienic  and  medical 
management  must  be  directed  towards  the  cause  of  the  retinitis,  and  improving 
the  general  health  of  the  patient,  as  indicated  by  the  special  case. 


AMAUROSIS. 

Latix  Eq.,  Awaurosis ;   French  Eq.,  Amnuro»e. ;   German   Eq.,  AinaurosiB — Syn., 

Schirorzer  Staar ;  Italian  Eq.,  Amaurosi. 

Definition. — An  affection  characterized  by  certain  organic  changes  in  the  optic 
nerve  and  retina,  or  other  parts  of  the  nervous  system  essential  to  virion,  causing 
an  inability  to  perceive  objects  which  lie  in  certain  portions  of  the  visual  field. 
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with  a  digtindness  corresponding  to  the  anumnt  of  illumination  and  size  of  the 
visual  angle.  In  had  canes  the  objects  cannot  he  seen  at  all,  when  the  condition 
is  known  as  amblyopia  ;  ajid  when  light  cannot  be  distinguished  frojn  darkness 
it  is  known  as  amaurosis. 

Pathology. — The  disease  has  sometimes  been  considered  as  an  independent 
substance  affection,  the  lesion  being  a  gray  atrophy  of  the  optic  nerve;  or  it  is 
an  obscure  affection  due  to  visible  disturbance  of  the  nutrition  of  the  part, 
causing  lesion  in  some  portion  of  the  optic  nerve  or  retina,  and  extending 
along  the  nerve-fibres.  Inilammation  may  precede  atrophy,  arising  primarily 
or  extending  from  other  parts  of  the  eye — the  atrophy  then  resulting  from 
proliferation  of  tissue.  « 

The  conditions  under  which  amaurosis  has  been  brought  about  may  best 
indicate  its  pathology.  These  may  be  summed  up  (from  Von  Carion)  under 
the  following  heads : 

(1.)  Mechanical  injuries,  solution  of  continuity  or  sudden  contractions  of 
the  space  of  the  optic  }ierve  or  retina.  Hemorrhagic  extravasations  are  found 
which  notably  break  up  th£  nerve-elements,  causing  them  permanently  to 
lose  their  conductive  power.  If  they  are  only  pressed  upon,  and  no  inflam- 
mation follow,  with  progressive  absorption  of  the  extravasation,  a  partial  or 
complete  restoration  of  vision  may  follow.  These  extravasations  are  often  seen 
in  the  retina  as  a  result  of  hypertrophy  of  the  left  ventricle,  coughing,  or  lift- 
ing heavy  weights.  Extravasation  causing  amaurosis  has  also  been  found  in 
the  optic  chiasma.  In  two  cases  one  or  both  roots  of  the  optic  nerve  were 
found  destroyed  by  splinters  of  bone,  sprung  from  the  base  of  the  skull,  in 
conseciueuce  of  severe  injury.  Double  amaurosis  may  result  from  apoplectic 
extravasation  in  the  thalamus. 

(2. )  8udden  interruption  to  blood  supply,  as  by  embolus,  with  sudden  and 
marked  contraction  of  some  or  all  the  branches  of  the  arteria  centralis  retime. 
There  is  evident  arterial  ischoemia,  which  may  also  be  the  result  of  retro- 
ocular  proliferation,  confined  to  the  decp<.T-lying  parts  of  the  optic  nerve  and 
retina.  Such  a  form  of  amaurosis  is  oftcnest  seen  in  anaemic  conditions,  as  in 
the  latter  stages  of  diabetes,  albuminuria,  syphilis,  lead  poisoning,  uterine 
hemorrhages,  hcpmoptysis,  hcematemesis ;  and  the  blindness  is  generally  in  both 
eyes. 

(3.)  Amaurosis  from  the  influence  of  material  which  poisons  the  blood  and 
acts  upon  the  brain,  or  aflbcts  the  optic  nerve  and  retina,  as  atropia  acts  on 
the  ciliary  nert^es.  The  mast  marked  cases  of  this  kind  are  from  vnnnia  and 
lead  poiAoning;  opium.  Calabar  bean,  nux  wynica,  and  tobacco.  The  extreme 
use  of  quinine,  and  abuse  of  alcohol  have  also  been  known  to  produce  amau- 
rosis. 

(4.)  Congestion  and  hyperamia  of  the  eye  have  also  produced  the  affi.»ction. 

(5.)  By  far  the  greater  numl)er  of  cases  are  grouj)ed  together  as  due  to 
intracranial  changes  of  tissue,  and  known  as  cerebral  or  central  amaurosis. 
But  in  such  cases  the  impairment  of  vision  is  generally  due  to  lesion  of  the 
optic  nerve  at  the  base  of  the  brain,  such  as  gray  atrophy ;  which  may  not 
afiect  any  part  of  the  cranial  cavity.  Basilar  meningitis  is  another  local  lesion 
which  may  lead  to  amaurosis,  or  peria**titic  aflections  of  the  basilar  bones 
aflectiug  the  optic  nerves,  and  inducing  hemiopia  of  the  same  side  in  both 
eyes,  or  total  blindness  of  one  or  both  eyes.  Tumors  at  the  base  of  the  brain, 
involving  the  nerve  directly  or  by  pressure,  in  or  by  the  morbid  growth,  are 
another  intracranial  cause  of  amaurosis.  They  are  usually  found  at  the  base, 
especially  about  the  sellti  Turcica  and  neigh l>ornood  of  the  cerebellum.  Actual 
disease  of  the  brain  itself  may  also  be  a  clause,  such  as  encephalitis,  abscess,  soft- 
ening, tubercle,  gummy  tumors,  hydatids,  hemorrhages ;  but  their  relations  to 
amaurosis  are  very  compIicate<l.  Grenorally  they  cause  amaurosis  through 
exciting  meningitis,  which,  spreading  rapidly,  extends  to  the  intracranial 
portion  of  the  optic  nerve,  or  influences  the  optic  cavities. 
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Tlius  the  causes  may  be  either  oculaff  in  the  retifia,  choroid^  or  optic  nerve  ; 
or  extrorOculoTy  but  orbital;  or  cerebral^  or  spiiud. 

Symptoms  vary  greatly  in  each  individual  case  and  stage  of  its  course. 
Impairment  of  vision  is  the  most  prominent  symptom,  which  may  be  irregu- 
larly distributed  upon  the  various  parts  of  the  visual  field.  The  field  of 
vision  must  therefore  be  carefully  and  repeatedly  examined  in  all  cases  of 
amaurosis ;  and  a  record  kept  from  time  to  time,  in  order  to  gain  a  clear  idea 
as  to  the  amount  of  impairment  of  function,  and  as  to  the  progress  of  the  case. 
The  following  points  must  be  especially  determined :  (a.)  Size  and  form  of  the 
whole  field  ot  vision;  (6.)  Central  acuteness  of  vision  and  definition;  (c.)  Man- 
ner in  which  distinctness  of  perception  diminishes  in  each  sector  of  the  field 
of  vision  towards  the  periphery.  (See  Stellwag,  Von  Carion,  for  "  Methods 
of  Measuring  and  Registering  the  Field  of  Vision.") 

Prognosis. — All  hope  of  recovery  is  past  after  atrophy  of  the  optic  disk  and 
retina  has  set  in. 

Treatment  must  vary  in  accordance  with  the  ascertained  cause ;  and  hence 
the  student  must  learn  the  nature  of  the  several  diseases  and  their  manage- 
ment, which  are  associated  with  amaurosis. 


CHAPTER  XVII. 

DISEASES  OF  THE  CIRCULATORY  SYSTEM. 

The  pathology  and  diagnosis  of  diseases  of  the  heart  and  lungs — of  the 
thorax  generally,  its  contents  and  parietes — are  all  so  intimately  related  to 
each  other,  that  the  diseases  of  the  circulatory  system  are  best  introduced  by 
some  preliminary  sections,  the  object  of  w^hich  is  to  show  how  diseases  of  the 
heart  and  lungs  are  especially  recognized  and  appreciated  by  certain  symptomji, 
local  and  constitutional,  as  well  as  by  so-called  physical  niffUJi.  It  is  therefore 
necessary  to  notice,  in  these  preliminary  sectioas,  certain  topics,  a  knowledge 
of  which  is  essential  to  the  accurate  diagnosis  of  these  diseases.  These  topics 
may  be  arranged  in  the  following  order : 


Section  I. — Relation  of  the  Thoracic  Vihcera  to  the  Walls  of 

THE  Chest. 

(A.)  Ref/iofis  of  the  Thorax. 

In  order  to  enable  the  student  and  physician  accurately  to  describe  and  re- 
cord their  observations,  and  more  conveniently  to  communicate  to  others  pre- 
cise information  resjK^cting  the  seat  ami  signs  of  internal  diseases,  it  has  been 
customary  to  map  out  the  exterior  surface  of  the  chest  and  abdomen  by  lines 
into  different  compartments  termed  regions.  These  lines  have  not  always  l>eeu 
drawn  in  the  same  manner ;  and  therefore,  on  the  contrary,  there  has  ever 
existed  great  discrepancy  among  writers  and  teachers  in  this  and  other  coun- 
tries resjwcting  the  number,  the  extent,  and  the  names  of  the  regions  defined 
by  such  lines.  The  regions  are  quite  arbitrary,  and  the  lines  described  upon 
the  surface  are  understood  to  correspond  with  imaginary  planes  passing  towards 
the  centre  of  the  body.  The  i>oints  or  landmark  on  the  surface  through 
which  these  lines  are  drawn  ought  to  be  at  once  fixed  points  and  obvious 
to  the  sonsiv ;  so  that  the  boundaries  and  contents  of  every  region  may  be 
accurately  defined,  with  the  view  of  localizing  physical  signs  as  precisely  as 
possible. 
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Aa  it  is  necessary  that  a  complete  inspection  of  the  body  shall  take  in  si- 
multaneously the  abdomen  and  the  chest,  the  topogjraphy  of  these  regions  is 


•'I 


o 


generally  given  together;  and  the  annexed  regional  plans  of  the  trunk  art» 
those  devised  by  Sir.  Paxtun,  of  Oxford ;  ami  given  by  the  late  Sir  John 
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Forbes,  in  his  esrallent  paper  "On  the  Exploration  of  the  Cheet  and  Abdo- 
men," in  the  first  volume  of  the  Cyclopadia  of  Practical  Medicine.*  Promi- 
nent points  of  the  skeleton  are  here  made  the  basis  of  the  spt^™  by  which  the 
re^ona  are  mapped  out  by  vertical  and  horizontal  lines.  The  descriptions  of 
the  bouudariei!  and  contents  of  the  regions  have  been  rompiled  on  the  authori- 
ties of  gihsou,  Walshc,  Parkes,  Lyons,  Fuller,  Quaiu,  Sharpey,  Thomson, 
and  Cleland. 
The  vertical  lines  having  relation  to  the  chest  are  eight  io  number,  and  run 


as  follows:  (1.)  Along  the  middle  of  the  sternum,  from  iu  upper  to  its  lower 
end;  (2.)  From  the  acromial  end  of  the  clavicle  to  the  external  tubercle  of 

*  To  facilitute  accuracy  in  thi«  melhiid  i>r  romirding  [ihysical  ligns,  blank  oiitlinM 
of  thi>  trunk  uf  tlio  braly  werp  flrft  ujcd  by  Piorry,  nnd  more  riHjenllv  thoy  hitvc  bei-n 
lHr)cely  lu^d  iHilh  in  rliniual  tcBubinic  and  in  rc<.>ordinp;  ra^m  for  pu'blioation  by  Pro< 
feasors  Bennett,  in  Edinbureb,  Uiiirdnor,  of  6Ihi>e;ow,  and  BcalH,  uf  London  :  llie  lat- 
ter of  whom  hai:  ct>pcL'ial1v  ocitcribud  tbc  great  advantflKi'^  from  tbeir  u»e,  In  thefixth 
number  of  the  valuiiblc  'Ai-Mreii  wlilch  he  puMishoi  (vol.  ii,  p.  97).  T\io  oiitlinn 
merely  of  the  trunk  (witnout  tbo  dotlod  tines  and  tbi!  numbers],  ^ivi-n  in  th?  text  to 
illuttrate  thp  lopo^fmphy  of  the  t'bi-»t  and  abdoni<>n,  have  been  engraved  on  wood  ;  no 
that  the  student  can  readily  indicate  the  area*  of  pbyiiii;al  signs  bv  jiuncil,  inl{,  or  col- 
ored chalk  line*. 

My  (lubliaburs  inform  me  that  tbey  arc  pre|)arcd  to  iiupply/i/'v  blank  copies  of  these 
outlines,  at  the  co^tof  one  tihillin);  and  sixpence,  under  the  fol'luwin));  title : 

"Outline  Fi);iires  for  Indicating  Ihe  Areas  of  Plivskal  Sitins  in  the  Clinjeal  Dias:- 
nosit  of  UiiH'Hsi' ;"  for  the  use  of  Students  and  Practitioners  of  Medicine.  Arranged  tiy 
WlLLIAU  AiTKiK,  H.D.,  &c.     Cbarlea  Griffin  A  Co. 
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the  pubes  (right  and  left) ;  (4.)  Along  the  spinous  processes  of  the  cervical 
aud  doreal  vertebrse;  (5.)  Along  the  posterior  or  spinal  border  of  the  scapiilw, 
from  the  clavicular  transverse  line  to  the  mammary  transverse  line,  (See 
Fifw.  97,  9«,  and  99.) 

The  horizontal  ur  transverse  lines  are  four  in  number,  and  are  as  follows:  (1.) 
Around  the  lower  part  of  the  neck,  i^loping  downwards  to  the  upper  end  of 
the  sternum  anteriorly,  and  to  the  last  cervical  vertebra  posteriorly;  (2.) 
Around  the  upper  part  of  the  chest  in  the  line  of  the  clavicles;  (3.)  Around 
the  middle  of  the  eliest  bv  the  lower  edge  of  the  third  rib,  above  the  line  of 
the  male  nipple,  and  toucfiing  the  inferior  border  of  the  acapul^  behind;  (4.) 
Around  the  lower  j)art  of  the  chest,  on  a  level  with  the  xiphoid  cartilage. 
(S^e  figures  as  before.) 

By  these  lines  the  lower  part  of  the  neck  and  the  chest  are  divided  into  three 
horizontal  and  eight  vertical  bands;  and  bj"  the  intersections  of  these  lines 
various  compHrtmcute  or  regions  may  be  indicated. 


The  most  useful  arrangement  of  the  compartments  and  nomenclature  of  the 
rcgionx  is  as  liillons: 

Anierior,  lateral,  and  yonterior  regions  Ix'ing' recognized,  the  anterior  arc 
named  tlic  nuprit-clwieulitr,  elavieulnr,  infrn-rlarimUtr,  mamimiry,  iiijnt-mfiiii- 
»«iry,  m}tmi4er}uil,  mjierior  Menial,  and  infrrior  Mernal. 

llie  lateral  regionn  are, — the  iixiUary  and  the  Infm-ariUnry. 

The  tHHitrrior  regimu  arc, — the  mpraitpiHoiii  region ;  the  iiifni-'iiiiHiim  retjioii 
(nometinieH  coiled  the  scapular);  tho  iuter-tcapulur;  the  Infni-^ipiil-ir  (some- 
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times  called  the  upper  dorsal).  Of  these  regions  the  three  sternal  are  single ; 
all  the  rest  are  double. 

The  Sapra-Clavicnlar  Begion  is  a  small  triangular  space  above  the  clavicle 
on  either  side,  with  its  base  internally  at  the  trachea,  its  apex  towards  the 
outer  end  of  the  clavicle,  and  bounded  below  by  the  upper  edge  of  that  bone. 
A  line  drawn  from  the  outer  part  of  the  clavicle  to  the  upper  rings  of  the 
trachea  will  limit  its  upper  border. 

In  this  region  is  found  the  triangular  apex  of  the  lung  (Figs.  100  and  101), 
sometimes  reaching  on  the  right  side  a  little  higher  than  on  the  left,  with 
portions  of  the  subclavian  and  carotid  arteries,  and  of  the  subclavian  and 
jugular  veins.  The  floor  of  this  region  internally  is  formed  by  the  upper 
surface  of  the  first  rib. 

The  Clavicular  Region  is  very  narrow  and  oblong,  corresponding  to  the 
inner  two-thirds  of  the  collar-bone.  Behind  the  bone  lies  on  both  sides  lung- 
substance  ;  but  on  the  right  side,  at  the  sterno-clavicular  articulation,  is  the 
innominate  artery,  and  the  subclavian  artery  crosses  the  region  at  its  outer 
edge ;  on  the  left  side  the  carotid  and  subclavian  arteries  pass  upwards,  almost 
at  right  angles  to  the  bone. 

The  Infra-Clavicular  Regions  are  nearly  square,  corresponding  to  No.  2 
in  the  figures  already  referred  to.  Each  region  (right  and  left)  is  bounded 
above  by  the  inferior  border  of  the  clavicle ;  below  by  the  lower  border  of 
the  third  rib,  where  it  joins  the  cartilages  of  the  sternum ;  it  is  bounded  on 
the  outside  by  the  vertical  line  passing  from  the  acromial  end  of  the  clavicle 
downwards  towards  the  external  tubercle  of  the  pubes  (on  either  side) ;  on 
the  inner  side  the  subclavian  region  is  bounded  by  the  edge  of  the  sternum. 

Within  these  limits  is  placed  the  upper  lobe  of  the  lung  on  both  sides,  close 
to  the  sternal  border  of  the  region.  On  the  right  side  lie  the  superior  vena 
cava,  and  a  portion  of  the  arch  of  the  aorta.  On  the  left  side,  close  to  the 
sternum,  is  the  edge  of  the  pulmonary  arterv. 

The  inferior  border  of  the  region  on  the  left  side  corresponds  to  a  portion 
of  the  base  of  the  heart ;  while  part  of  the  right  auricle  occupies  the  mferior 
comer  of  the  region  towards  the  sternum  on  the  right  side. 

The  Mammary  Region  (No.  3,  Figs.  97, 98,  and  99)  has  also  a  square-like 
form,  and  is  bounded  above  by  the  line  passing  through  the  lower  border  of 
the  third  rib,  where  it  joins  the  cartilages  of  the  sternum  below,  by  the  line 
passing  transversely  on  a  level  with  the  xiphoid  cartilage  (its  upper  border) ; 
outside  by  the  vertical  line  passing  to  the  outer  tubercle  of  the  pubes  (on 
either  side) ;  and  on  the  inner  aspect  by  the  edge  of  the  sternum. 

The  contents  of  the  mammary  regions  differ  greatly  on  the  two  sides. 

On  the  right  side  the  lung  lies  throughout  immediately  underneath  the 
ribs.  Its  inferior  border  turns  off*  almost  at  right  angles  from  the  sternum, 
at  the  cartilage  of  the  sixth  rib,  whence  its  thin  sharp  border  gently  slojies 
'outwards  and  downwards,  so  as  to  occupy  the  lower  part  of  the  region  when 
the  diaj)hragni  is  depressed.  But  when  the  diaphragm  Ls  elevated,  the  liver 
rises  into  this  region  up  to  the  fourth  interspace.  The  fissure  between  the 
upi)er  and  middle  lobes  of  the  right  lung  passes  upwards  and  backwards 
obliquely  across  the  region  from  about  the  fourth  cartilage.  The  fissure  be- 
tween the  middle  and  lower  portion  passes  in  the  same  direction  from  the 
fifth  interspace.  A  portion  of  the  right  auricle,  also  a  j)ortion  of  the  right 
and  su})erior  angle  of  the  right  ventricle,  lie  between  the  third  ami  fifth  ribs, 
close  to  the  sternum,  in  the  right  mammary  region. 

On  the  left  side,  at  about  the  level  of  the /o?/rM  cartilage,  the  anterior  edge 
of  the  left  lung  passes  obliquely  downwards,  having  abruj)tly  left  the  edge 
of  its  fellow  on  the  opposite  side,  so  as  to  expose  a  frtK?  sj)ace  of  variable  size 
for  the  heart  (Fig.  102).  The  edge  of  the  left  lung  thus  reachi^  ih^  fifth  rib ; 
whence  it  comes  inwards  and  downwards  to  opixwite  the  t^ixth  rib  or  inter- 
space, whence  it  finally  passes  nearly  horizontally  outwanls  and  downwards 
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into  the  lateral  region.  The  anterior  point  of  division  of  the  lobes  of  the 
left  lung  lies  about  the  fifth  interspace,  below  the  nipple.  The  left  auricle 
and  the  left  ventricle,  with  a  small  portion  of  the  right  ventricle  about  the 
apex,  lie  in  the  left  mammary  region ;  the  apex  of  the  heart  generally  lying 
immediately  above  the  sixth  costal  cartilage  (Fig.  100  and  Pig.  102,  under 
the  description  of  the  heart,  a  little  farther  on). 

The  Innra-Mammary  Region  has  a  somewhat  triangular  form.  Its  boun- 
dary alone  is  defined  bv  the  lower  bounding  line  of  the  mammary  region  on 
each  side ;  below,  by  the  margins  of  the  false  ribs ;  inside,  by  the  xiphoid 
cartilage  or  middle  line ;  and  outside,  by  the  extension  of  the  line  from  the 
acromial  end  of  the  clavicle  to  the  outer  tubercle  of  the  pubes  on  either  Fide. 
.  On  the  right  side  this  region  contains  the  liver,  with  the  edge  of  the  lung 
overlapping  it  in  front,  to  a  variable  extent  during  full  inspiration. 

On  the  left  side  the  stomach  and  anterior  edge  of  the  spleen  rise  as  high  as 
the  sixth  rib  in  this  region  ;  and  towards  the  inner  portion  of  the  region  the 
left  lobe  of  the  liver  lies  in  front  of  the  stomach. 

The  Supra  or  Post-Sternal  Region  is  a  small  .hollow,  bounded  below  by 
the  notch  of  the  sternum,  and  laterally  by  the  aterno-mcuitoid  muscles. 

The  trachea  almost  completely  fills  this  region  ;  but  on  the  right  side  the 
innominate  artery  lies  at  the  lower  angle ;  and  in  some  persons  the  arch  of 
the  aorta  reaches  its  lower  border  just  at  the  notch  of  the  sternum,  where  it 
mav  be  felt  pulsating.     The  region  contains  no  lung. 

Ihe  Upper  or  Superior  Sternal  Region  comprehends  that  portion  of  the 
breast-bone  which  is  superior  to  the  lower  border  of  the  third  rib. 

It  covers  the  left  and  a  small  portion  of  the  right  innominate  vein.  The 
8Ui)erior  cava  runs  along  its  right  edge ;  the  ascending  and  transverse  por- 
tions of  the  arch  of  the  aorta;  the  pulmonary  artery  from  its  origin  to  its 
bifurcation ;  the  aortic  valves  near  the  lower  border  of  the  third  left  carti- 
lage at  it*<  junction  with  the  sternum,  or  midway  between  the  mesial  line  and 
the  left  edge  of  the  sternum  (the  pulmonary  valves  being  a  little  higher  than 
these,  more  near  the  surface,  and  quite  at  the  left  of  the  sternum);  and 
lastly,  the  trachea,  with  its  bifurcation,  on  the  level  of  the  second  rib.  The 
remains  of  the  thymus  gland,  with  areolar  tissue  and  fat,  lie  in  front  of  these 
parts,  between  the  lateral  pleural  boundaries  of  the  upper  V-shajxjd  portion 
of  the  anterior  mediastinum,  thus  separating  the  edges  of  the  lungs  above 
towanis  their  apices. 

The  Lower  or  Inferior  Sternal  Region  comprehends  the  remainder  of  the 
stenium  which  lies  below  the  level  of  the  lower  margin  of  the  third  rib.  It 
contains  the  greater  portion  of  the  right  ventricle,  with  the  infundibulum  of 
the  pulmonary  artery,  and  a  small  part  of  the  left  ventricle.  The  mitral 
valve  is  situated  towards  the  upper  end  of  this  region,  close  to  the  left  edge 
of  the  sternum,  on  a  level  with  i\iQ fourth  sterno-costal  articulation;  the  tri- 
cwtpid  vidve  lies  nearer  the  middle  line,  and  more  suiwrficially.  The  edge  of 
the  right  lung  descreuds  vertically  along  the  middle  line,  and  at  the  upjier 
part  of  the  region  is  a  small  jwrtion  of  the  left  lung.  Inferiorly  and  deeiKjr 
seateil  is  a  jwrtion  of  the  liver,  and  sometimes  of  the  stomach,  while  the  line 
of  union  of  the  heart  and  liver  corresi)onds  with  where  the  diaphnigm  in- 
tervenes. 

The  Axillary  Region  (Figs.  97  and  98,  No.  7)  extends  fn)m  the  apex  of 
the  armpit  above  to  the  line  (continued  which  marks  the  inferior  border  of  the 
infra-clavicular  n^gion.  In  front  it  is  bounded  by  the  iKwterior  Iwrder  of  the 
infra-clavicular  region,  and  it  extends  to  the  external  (nlge  of  the  s<*apula'  bi»- 
hiud  on  either  side.  The  region  can  only  be  brought  into  view  by  lifting  the 
arm  over  the  heiid,  or  bv  carrying  it  away  fmm  the  side  (as  in  Fig.  98).  The 
region  is  hidden  (lus  in  Vig.  97)  when  the  arm  is  at  rest  by  the  sicle.  It  com- 
prehends |>ortions  of  the  upi>er  IoIk's  of  the  lungs,  a  gresit  volume  of  lung-sub- 
stance, and,  more  deeply  seated,  large  bronchi. 
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The  Infra-Axillary  Region  (Figs.  97  and  98,  No.  8)  is  bounded  above  by 
the  region  already  defined ;  anteriorly,  by  the  mammary  region ;  posteriorly, 
by  the  scapula ;  and  below  it  extends  to  the  margins  of  the  ribs. 

It  contains  on  both  sides  the  lower  edge  of  the  lung,  sloping  downwards 
from  before  to  behind.  On  the  right  side,  also,  is  the  liver,  between  which 
and  the  walls  of  the  chest  is  interposed  a  thin  layer  of  lung-substance  during 
a  full  inspiration.    On  the  left  side  is  the  spleen  and  stomach. 

The  Sapra-Spinons  Regions  have  the  same  boundaries  as  the  superior  fossso 
of  the  scapulae,  and  correspond  to  the  posterior  surfaces  of  the  apices  of  the 
lunffs  (Figs.  99  and  101,  ISo.  1). 

The  Infra-Spinons  Region,  sometimes  called  the  Scapular  (Figs.  99  and 
101,  No.  12).  It  is  identical  with  the  lower  fossa  of  the  scapula.  It  covers 
lung-substance. 

Tne  Inter-Scapular  Region  (right  and  left)  lies  between  the  inner  margin 
of  the  scapulae,  divided  into  a  right  and  a  left  region  by  the  vertebral  column, 
from  the  second  to  the  sixth  dorsal  vertebra. 

It  covers  lung-substance  on  each  side  of  the  mesian  line,  the  main  bronchi, 
and  bronchial  glands.  On  the  left  side  is  the  oesophagus ;  and  from  the  third 
or  fourth  vertebra  downwards  Ls  the  descending  aorta.  The  bifurcation  of  the 
trachea  takes  place  at  the  middle  line  between  the  two  regions,  but  inclining 
rather  to  the  right  side  (Figs.  99  and  101,  No.  13). 

The  Infra-Scapular  or  Lower  Dorsal  is  bounded  by  the  continuity  of  the 
transverse  line,  which  forms  the  inferior  boundary  of  the  infiti-clavicular  re- 
gion, and  which,  being  continued  behind,  crosses  the  inferior  angles  of  the 
scapulae  and  seventh  dorsal  vertebra.  It  extends  below  as  far  as  the  twelfth 
rib,  corresponding  to  the  transverse  line,  carried  round,  which  formed  the 
lower  boundary  of  the  infra^mammury  region  in  front. 

As  low  as  the  eleventh  rib  lie  the  lungs.  On  the  right  side,  from  the  level 
of  the  eleventh  rib,  extending  downwards,  is  the  liver.  On  the  left  is  the 
spleen,  occupying  some  of  the  outer  portion  of  the  region ;  while  the  intestines 
occupy  some  of  the  inner  part  of  the  region.  Close  to  the  spine,  on  the  left 
side,  is  the  descending  aorta ;  and  on  both  sides,  close  to  the  spine,  is  a  small 
l)ortion  of  kidney  (Figs.  99  and  101,  No.  14). 


(B.)  SUuation  of  the  Organs  in  the  Thorax. 

The  outer  boundary  of  each  lung  is  marked  by  a  line  passing  obliquely 
downwards  and  outwards  from  a  little  outside  the  centre  of  th^  clavicle 
towards  the  axilla,  and  then  vertically  at  a  variable  distance  outside  the 
nipple.  Each  lung  rises  from  half  an  inch  to  an  inch  and  a  half  above  the 
clavicle,  the  relative  height  being  unequal  but  variable.  The  inner  mar^n 
of  each  lung  passes  downwards  and  inwards  from  the  apex,  and  meets  witli 
the  inner  margin  of  the  other  lung  at  the  middle  line,  at  a  point  Ixjtween  the 
first  and  second  cartilages,  or  at  the  second. 

The  inner  margin  of  the  right  lung  continues  vertically  downwards  along 
the  centre  of  the  sternum,  or  inclining  a  little  to  the  left  side,  as  far  as  the  at- 
tachment of  the  xiphoid  cartilage  (Fig.  102). 

The  inner  margin  of  the  left  lung  leaves  the  right  at  a  j>oint  between  the 
fourth  cartilages,  or  a  little  higher  or  lower  than  this,  and  jmsses  nearly  trans- 
versely outwards  for  a  short  distance  in  the  direction  of  the /o?/r//i  costal  carti- 
lage. It  then  runs  obliquely  downwards  and  backwards  in  the  course  of  a 
line  drawn  from  the  centre  of  the  fourth  costal  cartilage^  half  an  inch  to  one 
inch  inside  the  left  nipple,  as  low  as  the  seventh  rib  (Fig.  102). 

The  lower  boundary  of  the  right  lung  passes  somewhat  obliquely  and  then 
transversely  from  the  attachment  of  the  xiphoid  to  the  sternum,  across  the 
cartilages  of  the  sixth  and  seventh  ribs  backwards  to  the  spine,  which  it 
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Iimches  on  a  level  with  the  tenth,  eleventh,  or  twelfth  dorsal  vertebrae  (Fig. 
101). 

J^  biwer  boundary  of  the  left  lung  is  a  little  lower  than  that  of  the  right, 
and  passes  backwards  from  the  point  indicated  on  the  seventh  rib,  to  strike 
on  the  spine  at  a  point  usually  a  little  lower  than  that  on  the  right  side. 

Hftf  opcr  of  each  lung  lies  beneath  the  anterior  scalenus  muscle  and  the  sub- 
clavian artery.  The  apices  of  the  lungs  are  separated  from  each  other  by  the 
flesophagus,  the  trachea,  and  the  projection  anteriorly  of  the  bodies  of  thejirrt 
and  neeond  dorsal  vertebrse. 

The  base  of  the  right  lung  is  hollowed  by  the  projection  upwards  of  the  liver, 
which  in  the  centre  of  the  thorax  ascends  as  high  as  ihe  fifth  rib  or  fourth  in- 
terspace. The  liver  is  also  separated  from  the  ribs  by  the  expansion  of  the 
lunra  between  it  and  the  thoracic  walls. 

Za«  bate  of  the  left-  lung  may  be  also  pressed  upon  hv  the  left  lobe  of  the 
liver;  and  it  is  always  hollowed  out,  though  to  a  lea';  degree  than  the  right 
lung,  for  the  accommodation  of  the  stomach  and  spleen,  and,  to  some  extent 
alflo,  the  left  lobe  of  the  liver. 


The  Acnri  lie*  between  the  two  lungs.    The  right  auricle  and  a  part  of  the 
right  ventricle  are  covered  by  the  right  lung,  the  rest  of  the  right  ventricle 


274         SPECIAL  PATHOLOGT  —  THORACIC  GROANS. 

being  left  bare  by  the  divergence  of  the  left  lung  from  the  middle  line.  The 
left  auricle  is  covered  by  the  right  auricle  and  by  the  left  lung.  The  left 
ventricle  lies  behind  the  right  ventricle,  but  projects  a  little  towards  the  left 
side,  where  it  is  uncovered  for  a  short  distance,  beyond  which  its  left  border 
i»  covered  by  the  left  lung. 

The  region  corresponding  to  the  portion  of  the  heart  uncovered  by  the  lung 
(Fig.  102)  is  sometimes  called  the  prcecordial  region  or  space.  The  upper 
bmmdary  of  this  space  is  where  the  inner  margins  of  the  two  lungs  separate — 
namely,  at  the  spot  between  the  fourth  cartihges.  The  outer  boundary  of  the 
praxardial  space  is  indicated  by  the  diverging  line  of  the  inner  margin  of  the 
left  lung  passing  along  the  fourth  cnrtHagCy  and  then  obliquely  downwards, 
inside  the  left  nipple.  The  huier  margin  of  the  space  corresponds  to  the  nearly 
straight  inner  margin  of  the  right  lung,  behind  the  sternum,  near  the  middle 
line.  The  lower  boundary  of  the  prcecordial  space  is  indicated  by  a  line  pass- 
ing from  the  junction  of  the  sternum  to  the  xiphoid  cartilage,  directly  to  the 
left,  or  with  a  slight  inclination  downwards.  Above  this  line  is  the  right  ven- 
tricle, and  farther  out  is  the  apex  of  the  left.  Below  it  is  the  left  lobe  of  the 
liver,  and  the  stomach,  separated  only  from  the  heart  by  the  diaphragm  and 
the  pericardium. 

Tne  pnecordial  region  Is  .thus  slightly  pyramidal  in  shape,  its  base  being 
about  two  and  a  half  inches  lon^,  and  nearly  horizontal.  Its  inner  margin  is 
about  two  inches  long,  and  nearly  straight ;  its  outer  margin  is  from  three  to 
three  and  a  half  inches  long,  and  has  a  sloping  direction  from  the  apex  to 
the  pyramid  (at  the  middle  line  between  the  fourth  cartilages),  to  the  outer 
extremity  of  the  line  indicating  the  base. 

This  prmcardlal  space  corresponds  to  the  left  half  of  the  lower  portion  of 
the  sternum,  and  to  portions  of  the  cartilages  of  the  fifth  and  siM,  ribs ;  and 
it  may  reach  even  to  the  junction  of  the  cartilages  with  their  ribs.  Its  inner 
and  outer  boundaries  can  be  marked  out  only  by  light  percussion ;  and  the 
lower  boundary  can  only  be  defined  with  difficulty  by  the  same  means. 

Below  the  boundary  of  the  right  lung  the  liver  extends  to  the  margins  of 
the  right  false  ribs,  or  a  little  below  them.  On  the  left  side  the  space  between 
the  lower  border  of  the  lung  and  the  false  ribs  is  occupied  by  the  left  lobe  of 
the  liver,  the  stomach,  the  spleen,  and  by  a  portion  of  intestine — the  colon 
j)rincii)ally.  The  left  lobe  of  the  liver  stretches  across  beneath  the  xiphoid 
cartilage,  and  below  this  to  a  variable  extent  towards  the  left  side. 


(C. )  Changes  in  the  Position  of  the  I/iings, 

1.  In  Health. — (a.)  During  inspiration  the  lungs  enlarge  in  all  directions; 
the  apices  rise  higher  and  the  bases  descend  lower  down ;  the  points  of  union 
and  of  division  between  the  inner  margins  are  in  the  one  case  raised  towards 
the  apices,  in  the  other  case  lowered  down.  The  prcecordial  space  is  thus  les- 
sened in  size  by  the  advance  of  the  anterior  margin  of  the  lungs,  (b.)  During 
expiration  the  stat«  of  things  is  reversed.  The  lungs  fall  from  each  other ; 
but  the  point  of  division  between  the  inner  margins  may  be  raised  to  a  level 
with  the  third  rib.  The  area  of  the  pnccordial  space  is  increased,  (c)  The 
difference  between  extreme  inspiration  and  extreme  expinition  is  considerable. 
In  extreme  inspimtion  the  inferior  boundaries  of  the  lung  are  often  from  an 
inch  to  an  inch  and  a  half  lower  than  they  are  in  extreme  expiration,  (d.) 
The  action  of  the  heart  causes  a  slight  difference.  Each  impulse  presses  aside 
the  sloping  inner  margin  of  the  left  lung ;  but  this  is  so  instantaneous  that  it 
causes  no  appreciable  alteration  when  the  pnrrordial  region  is  mapped  out  by 
percussion,  ie.)  During  respiration  the  thorax  enlarges  in  all  directions  by 
the  movements  outwanls  and  upwards  of  the  sujwrior  ribs  and  sternum,  anil 
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by  the  movements  downwards  and  outwards  of  the  inferior  ribs.  In  women 
tiie  movements  of  the  upper  ribs  are  much  greater  than  in  men,  while  the  ab- 
dominal movements  are  less.  The  difference  is  increased  by  the  use  of  stays ; 
but  it  does  not  appear  to  be  altogether  owing  to  these.  In  boys  the  costal 
movements  are  often  considerable ;  in  old  age  they  are  diminished. 

2.  Changes  by  Age. — In  children  the  still  considerably  developed  thymus 
gland  separates  the  inner  border  of  the'lungs  at  the  top  of  the  sternum;  and 
the  point  where  they  come  in  contact  (converging  from  the  apex)  is  lower  than 
in  adults.  In  children  the  lungs  are  also  comparatively  longer  than  in  adults, 
and  the  inferior  boundaries  are  lower  down.  In  old  people  the  lungs  often  alter 
considerably  in  shape,  and  produce  corresponding  alterations  in  position ;  the 
lower  lobe,  particularly  in  the  left  lung,  becomes  more  posterior,  and  the  upper 
lobes  or  lobe  anterior.  The  lungs  at  last  in  old  people  become  even  larger 
above  than  below ;  and  when  mapped  out  by  percussion,  their  several  bound- 
aries are  found  to  have  no  certain  and  constant  direction. 

3.  Changes  by  Disease. — One  lung  being  incapacitated,  the  other  lung 
undergoes  supplementary  enlargement;  the  inferior  boundary  is  lowered,  its 
inner  margin  is  pushed  to  a  variable  extent  across  the  median  line  over  the 
heart,  diminishing  the  prcecordial  space  from  the  right  or  left  side,  according 
as  the  right  or  left  lung  is  affected.  8o,  also,  if  one  lobe  be  affected,  as  by 
pneumonm,  tubercle^  or  eaneer,  the  other  lobe,  either  upper  or  lower,  as  the 
case  may  be,  is  enlarged,  and  changes  its  position.  In  some  diseases,  as  in 
emphysema,  the  lung  enlarges;  and  if  the  emphysema  is  general,  the  lungs 
may  meet  each  other  almOvSt  at  the  top  of  the  sternum;  may  not  separate  tul 
on  a  level  with  the  sixth  rib;  may  leave  the  inferior  margins  at  the  seventh  or 
even  the  eighth  rib;  and  may  give  a  pulmonary  percussion-note  in  the  posterior 
lumbar  regions,  below  the  ribs  altogether.  In  cases  of  enlarged  heart,  or  dis- 
tended pericardium  (unless  there  be  coincident  emphysema,  or  unless  the  lungs 
are  floated  forwards  by  hydrothorax),  the  lungs  anteriorly  are  pushed  aside, 
the  point  of  separation  of  the  inner  margin  is  raised  (especially  in  pericardial 
effusion),  the  mner  margin  of  the  right  lung  is  thrown  to  the  right  side,  and 
the  inner  margin  of  the  left  lung  is  thrown  to  the  left  side.  Aneurism  of  the 
arch  of  the  aorta,  or  tumors  in  the  mediastinum,  displace  the  upper  portions 
of  the  lung ;  and  tumors  may  even  thrust  aside  and  displace  the  heart.  Abdom- 
inal diseases,  as  hepatic  and  splenic  affections,  peritoneal  effusions,  ovarian, 
uterine,  or  other  tumors,  also  press  up  the  thoracic  organs,  and  alter  their 
position.  By  such  morbid  states  the  inferior  borders  of  the  lungs  may  be  not 
lower  than  the  third  intercostal  space,  or  the  fourth  rib ;  the  heart  may  be 
thrust  upwanls  and  outwards  above  and  outside  the  left  nipple.  The  student 
may  also  be  prepared  to  meet  with  cases  of  more  or  less  complete  transposi- 
tion of  the  viscera.  (See  a  paper  on  this  subject  by  Professor  Allen  Thomson, 
in  the  Olmgow  Medical  Jonrnnl,  vol.  i;  also  m  the  Lancet  for  August  8,  1863, 
by  my  colleague.  Professor  Maclean.) 


Section  II. — Signs  of  Disease  from  the  Shape  of  the  Thorax. 

The  two  halves  of  the  thorax  are  seldom  perfectly  symmetrical.  The  right 
mde  in  the  most  health v  persons  often  measures  from  hidf  an  inch  to  an  inch 
MORE  than  the  left;  the  right  iw/m-clavicular  space,  particularly  in  right- 
handed  |>ersons  engage<l  in  laborious  occupations,  is  apt  to  be  slightly  more 
prominent  than  the  left;  the.  fourth ^  fifth ,  and  sixth  left  cartilages  often  project 
more  than  the  right ;  the  m/ra-mammary  and  tn/Wi-axillary  regions  may  be 
larger  on  the  lefl  than  on  the  right  side;  the  iw/ra-scapular  region,  on  the  con- 
trary, is  usually  larger  on  the  right  side,  or  it  may  be  markedly  prominent  on 
both.    The  nipples  (which  in  adult  males  are  above  the  upper  margin  of  the 
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fourth  rib,  near  its  junction  with  the  cartilages)  are  always  equidistant  from 
the  middle  line,  but  the  left  is  somewhat  lower  than  the  right. 

Any  marked  changes  beyond  those  now  noted  indicate  aisease  either  of  the 
spine,  as  in  curvature;  or  of  the  spine  and  ribs,  as  in  ri4*k€t8;  or  of  the  organs 
in  the  thorax.  If  spinal  curvature  and  rickets  are  determined  not  to  be  present, 
any  general  expansions  of  one  side  as  compared  to  the  other,  or  general  con- 
traction, or  (what  is  much  more  common)  local  expansion  or  bulgmg,  or  local 
contraction,  depression,  or  excavation,  become  very  important  signs. 

The  existence  of  such  conditions  is  ascertained  by  the  eye — namely,  by 
"inspection,"  and  accurately  by  measurement  with  calipers  or  with  tapes,  or 
ingeniously  devised  instruments  which  have  been  named  "stethometers"  or 
"  chest-measurers." 

General  expansion  of  the  thorax  is  usually  produced  by  efiusions  of  fluid 
into  the  pleura  or  by  extreme  cancerous  infiltration,  or  by  emphysematous 
lungs.  Much  more  rarely  chronic  consolidation  will  cause  general  or  partial 
bulging ;  while  tubercular  deposition  at  its  earliest  period  has  been  said  also 
to  cause  some  degree  of  local  prominence ;  but  retraction  usually  follows  more 
or  less  complete  impairment  of  the  functions  of  the  lung,  or  of  a  part  of  it,  as 
in  softened  tubercle  or  cancer,  and  in  the  period  of  absorption  of  pleuritic  fluid 
which  has  firmly  compressed  the  lung.  Heart  diseases  give  rise  to  local  bulg- 
ing only  occasionally  in  the  cardiac  region.  Aneurisms  of  the  aorta  may  cause 
bulgings,  while  tumors  may  produce  both  bulgings  and  retractions  according 
to  circumstances  {MS,  Notes  of  Dr.  Parkes's  Clinical  Course  at  University 
College). 


Section  III. — Physical  Examination  of  the  Chest. 

I.  By  Simple  Inspection  of  the  Form  of  the  Thorax. — It  is  necessary  to' 
note, — 

(a.)  Its  general  shape,  and  especially  as  to  the  condition  of  the  supra  and 
iw/ra-clavicular  spaces  in  respect  of  flatness,  fulness,  retraction  or  bulging  in 
these  regions ;  the  condition  of  the  hollow  above  the  notch  of  the  sternum  (the 
supra-sternal  space)  ;  the  form  of  the  clavicles,  and  their  curvature ;  the  height 
and  breadth  of  the  shoulders ;  the  form  of  the  sternum,  as  to  whether  or  not 
it  bends  outwards  or  inwards;  the  curves  of  the  spine;  the  position  of  the 
scapulse;  prominence  of  their  inferior  angles,  and  the  firmness  or  laxity  of  the 
latissim^is  dorsi  muscle;  the  distance  of  the  scapulae  from  each  other  and  from 
the  middle  lino;  contracted  contour  or  expanded  form  of  the  lateral  regions; 
the  width,  depression,  or  bulging  of  the  intercostal  spaces;  and  distance  of  the 
nipples  from  the  middle  line. 

(o.)  Obtain  a  general  notion  as  to  capacity  or  size  of  tfie  thorax,  relative  to  the 
height,  weight,  and  age  of  the  individual,  allowing  for  fatness  or  emaciation  (spi- 
rometry ;  see  previous  pages?,  under  "Scrofula"  p.  896,  vol.  i). 

The  object  of  spirometry  is  to  measure  the  amount  of  air  received  into  the 
lungs,  so  as  to  learn  what  the  lungs  can  do.  Practically  and  independently 
of  all  instruments  devised  for  this  purpose,  one  of  the  best  modes  to  determine 
what  the  patient  can  do  with  his  lungs  is  to  make  him  count  one,  two,  three, 
four,  d'C,  on  till  he  has  no  more  breath  left  in  him  to  count,  and  requires  "to 
fetch  a  breath."  By  practice  he  may  now  and  then  count  more  than  he  did 
before;  but  every  one  has  a  number  to  which  they  can  thus  reach,  normal  to 
themselves,  when  the  lungs  are  efficient  in  capacity. 

Hutchinson's  spirometer  Is  unwieldy,  inexact,  and  difficult  to  use;  and 
none  as  yet  have  been  devised  adaptable  to  useful  every-day  practice. 

(c.)  Observn^  the  thoracic  movements,  and  estimate  in  seconds  the  time 
taken  to  complete  the  inspiratory  and  expiratory  acts ;  compare  the  move- 
ments of  the  two  sides  of  the  thorax,  and  also  the  abdominal  respiratory 
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movements  with  those  of  the  thorax,  so  as  to  notice  if  either  takes  an  undue 
share  in  the  work  of  respiration.  If  the  ribs  scarcely  move,  and  the  parietes 
generally  of  the  thorax  remain  at  rest,  while  the  surface  of  the  belly  rises  and 
falls  alternately  with  the  respirations,  the  act  is  called  abdominal  respiration, 
because  the  abdominal  muscles  seem  to  take  the  larger  share  in  its  perform- 
ance; but  if,  on  the  other  hand,  no  motion  of  the  abdomen  is  visible,  the 
act  of  respiration  is  then  said  to  be  thoracic.  Observe  whether  the  whole  acts 
of  respiration  are  quicker  or  slower  than  natural — L  e.,  more  or  less  than 
eighteen  to  twenty  per  minute,  or  one  to  every  four  arterial  beats.  Note  their 
frequency  per  minute.  Observe  whether  they  are  calm,  easy,  and  fully 
drawn,  or  short,  forced,  hurried,  and  incomplete,  attended  by  indications  of 
pain,  checked  or  partially  arrested  by  cough.  Notice  whether  respiration  is 
performed  througn  the  mouth  or  nose,  or  both ;  and  whether  the  nares  dilate 
and  contract  at  each  respiratory  effort,  with  any  constrained  movement  of 
forcible  expansion.  -  Note  any  sensible  odor  or  vapor  of  the  breath,  and  also 
its  temperature. 

II.  By  Measurement. — ^The  use  of  tape  or  calipers  in  deep  and  medium  in- 
spiration and  expiration  will  detect  any  differences  between  the  two  sides,  or 
undue  differiences  in  the  size  of  the  chest  at  different  times.  There  is  about 
one  inch  of  an  average  difference  in  favor  of  the  right  side  of  the  chest  com- 
pared with  the  left,  and  which  is  consistent  with  a  normal  state  of  the  region. 
A  convenient  plan  b  the  double  tape,  originally  suggested  by  Dr.  Hare.  The 
double  tape  is  formed  by  joining  two  common  measuring  tapes  together,  so 
that  the  beginning  of  each  may  be  in  the  centre  of  the  tape  when  joined.  By 
putting  the  point  of  junction  of  the  two  tapes  upon  the  spine,  and  holding  it 
there  tightly,  the  ends  of  the  tape  can  be  carried  round  the  body  at  any  pomt, 
and  the  circumference  of  each  side  read  off  simultaneously.  By  taking  the 
sixe  at  full  expiration  and  full  inspiration,  the  extent  of  expansion  is  deter- 
mined, as  well  as  the  absolute  and  relative  size  of  each  half  of  the  thorax. 

The  measurements  (besides  the  circular)  which  are  most  useful  are  the  dis- 
tance of  the  nipples  from  the  middle  line — their  distance  from  the  sterno- 
clavicular articulations  of  each  side — and  the  distance  of  the  centre  of  the 
clavicle  from  the  lowest  ix)int  of  the  false  ribs  in  the  vertical  line. 

The  general  expansion  of  a  side  of  the  chest  is  best  learned  by  the  use  of 
the  double  tape,  or  by  the  use  of  some  of  the  "  chest-measurers "  about  to  be 
noticed.  The  difference  in  the  measurement  between  the  fullest  inspiration 
and  the  fullest  expiration  gives  the  general  expansion  of  the  lung.  In  health 
both  lungs  expand  nearly  equally  from  three-quarters  of  an  inch  to  an  ijirh  and 
a  half;  or  the  right  may  expand  a  little  more  than  the  left.  If  there  is  any 
deficiency  of  expansion,  there  must  be  disease  of  some  kind,  but  the  nature  of 
the  disease  cannot  be  known  without  additional  signs. 

Local  expansion  is  most  accurately  determined  bv  the  eye,  the  hand,  and 
the  chest-measurers  of  Drs.  Quain,  Sibson,  or  Leared ;  the  exact  levels  of  the 
measurement^^  being  always  noted.  All  these  instruments  essentially  consist 
of  dials,  with  indices,  moved  by  mechanism,  connected  with  tapes  passing 
round  one  or  both  sides  of  the  chest — so  many  revolutions  of  the  index  indi- 
cating on  the  dial  so  many  tenths  and  hundredths  of  an  inch  of  expansion  of 
the  chest.  Dr.  Leared's  instrument  indicates  differences  on  the  two  sides 
(Med.  Times  and  Crazette,  August  2, 1862);  and  Mr.  Henry  Thomson,  of  Uni- 
vewity  College,  has  also  8Ugw»sted  a  simple  addition  to  the  tape  measure,  by 
which  it  is  made  differential.  These  instruments  may  be  had  of  Coxeter, 
Weiss,  Fen^uson,  Matthews,  and  other  surgical  instrument  makers  in  London. 
(See  New  York  MedicalJoumal,  vol.  vi,  1868,  for  an  account  of  a  good  Steth- 
ometer,  devised  by  Dr.  Alfred  C.  Carroll,  of  New  York.) 

Dr.  Sibson  gives  the  following  numbers  as  denoting  the  movements  of 
various  parts  of  the  thorax  in  health : 

(1.)  The  sternum  and  the  first  seven  ribs  in  tranquil  breathing  advance  for- 
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ward  from  .02  to  .07  inch.  The  left  fourth,  ffth,  and  sixth  cartilages,  and 
the  sixth  rib,  move  less  than  on  the  right  side,  on  account  of  the  position  of 
the  heart.  In  forced  inspiration  the  movement  forwards  is  from  hmlf  an  inch 
to  tvx>  inches,  (2.)  The  expansion  of  the  eighth  and  tenth  ribs  varies  from  .05 
to  .1  inch.  During  deep  respiration  it  is  increased,  but  is  less  than  that  of 
the  first  five  ribs.  (3.)  The  abdomen  moves  forwards  in  tranquil  inspiration 
from  .25  to  .3  inch.  In  deep  inspiration  the  movement  amounts  to  about  one 
ifich. 

There  is,  however,  very  great  variations  in  different  persons;  and  "chest- 
measurers  ''  must  all  be  submitted  (as  percussion  and  auscuUaiion  are)  to  the 
test  of  comparison  between  the  two  sides — the  difference  which  the  heart  causes 
between  the  two  sides  being  remembered  (Parkes,  MS.  Notes). 

It  is  necessary  in  all  these  observations  so  to  divert  the  patient's  attention 
as  to  cause  him  to  look  away  from  the  instruments,  otherwise  the  movements 
of  the  chest  may  become  so  affected  as  to  vitiate  the  results. 

III.  By  Palpation,  or  the  application  of  the  hand.  This  method  affords 
more  extended  information  to  that  suggested  by  simple  inspection,  such  as  of 
the  intercostal  distances,  lateral  and  antero-posterior ;  expansion  of  the  chest 
in  the  acts  of  respiration  ;  appreciation  of  vibrations  communicated  through 
the  walls  of  the  thorax.  The  palm  of  the  hand  applied  to  the  chest  in  a 
healthy  state  during  the  act  of  speaking  will  appreciate  a  most  delicate  vibra' 
tile  tremor  (commonly  called  /remifi«),and  more  marked  according  to  the  grave- 
ness,  coarseness,  and  loudness  of  the  speaking  voice.  The  intensity  is  generally 
greater  in  front  than  behind,  on  the  right  side  than  on  the  left,  and  js  stronger 
towards  the  sternal  than  the  humeral  halves  of  the  region  below  the  clavicles. 
In  disease  ihe  jremiUis  on  the  two  sides  of  the  chest  must  be  compared.  It  is 
usually  increased  by  whatever  consolidates  the  fine  vesicular  texture  of  the 
lung,  without  obliterating  the  bronchial  tubes.  It  is  diminished  by  the  interven- 
tion of  liquid  or  air  between  the  lung  and  the  thoracic  walls ;  also  by  such  ex- 
tensive consolidation  of  the  lung-substance  as  to  fill  up  the  smaller  bronchial 
ramifications  leading  to  the  air^vesides.  Vocal  fremitus,  or  i«oca/  vibration,  is 
observed  by  placing  the  hand  over  the  surface  of  the  chest  of  a  ]3erson  speak- 
ing. It  is  a  delicate  vibration,  easily  deadened  by  the  too  forcible  pressure 
of  the  hand.  It  is  more  marked  in  adults  than  in  children,  and  in  males  than 
in  females.  It  is  more  intense  in  long-chested  than  in  short-chested  persons ; 
and  markedly  so  in  thin  than  in  fat  people ;  and  is  stronger  in  recumbency 
than  in  the  sitting  posture. 

A  rhonchial  fremitus  may  sometimes  be  heard,  when  certain  rhonchi  throw 
the  bronchial  tubes  into  vibrations  suflScienlly  strong  to  be  felt  on  the  surface 
of  the  chest.  The  sibilant  sonorous  and  mucous  rhonchi  have  all  this  proj)- 
erty.  Friction  fremitus  may  be  felt  by  the  hand,  when  the  gliding  motion  of 
the  pleural  surfaces  ui)on  each  other  is  attended  by  a  perceptible  vibration,  by 
the  collision  and  friction  of  pla^^tic  matter  upon  the  surfaces. 

Ordinary  fluctuation  may  sometimes  be  detected  by  the  hands,  combined 
with  shaking  or  suddenly  altering  the  position  of  the  chest,  as  by  sitccussion. 

The  hand  is  also  used  to  appreciate  the  action  of  the  heart.  The  heart 
after  full  expiration,  is  felt  to  beat  between  the  cartilages  of  the  third  and  fifth 
ribs,  and  at  the  neighboring  part  of  the  sternum,  generally  immediately  be- 
low and  to  the  outside  of  the  left  nipple.  After  a  full  inspiration  it  may  he 
felt  as  low  as  the  sixth  rib.  The  frequency  of  the  respirations  may  also  be 
ascertained  by  the  hand,  applied  to  the  surface  l)elow  the  clavicles  in  the 
female,  and  below  the  epigastrium  in  the  male  (Wai-she). 

IV.  By  Fercassion. — The  position  of  the  organs,  as  stated  in  the  previous 
section,  is  ascertained  during  life  principally  by  the  sigas  derived  from  per- 
cussion ;  that  is,  from  the  nature  of  the  sound  produced  by  striking  over  the 
lung  either  "  immediately,"  as  when  the  chest  is  gently  tapi)ed  with  the  hand 
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or  a  light  hammer ;  or  **  mediately,"  as  when  a  flat  body  is  placed  upon  the 
chest,  which  is  then  struck  by  the  finger  or  the  hammer.  The  main  object  of 
percussion  is  to  determine  the  comparative  density  of  subjacent  parts. 

Mediate  percussion  is  employed  almost  to  the  exclusion  of  immediate.  The 
body  which  is  interposed  between  the  hammer  and  the  chest  is  called  a  "plex- 
imeter,"  and  consists  simply  of  a  flat  piece  of  ivory  or  wood,  or  a  piece  of  in- 
dia-rubber, or  of  the  index  finger  of  the  left  hand  laid  flat  upon  the  chest. 
The  hammer  is  made  of  a  piece  of  whalebone,  or  of  light  steel,  armed  at  its 
head  with  a  piece  of  india-rubber ;  or  the  flat  edge  of  the  stethoscope  encir- 
cled by  a  piece  of  india-rubber  ;  or  it  consists  of  a  light  thimble  covered  with 
vulcanized  india-rubber;  or  the jwints  of  the  index  finger,  or  middle  fingers 
of  the  right  hand,  may  be  used  for  the  purpose  of  a  hammer,  the  nails  being 
cut  close. 

Mode  of  Percumng. — The  pleximeter  is  to  be  placed  flat  upon  the  chest, 
and  held  close  to  the  walls.  It  is  then  to  be  struck  i^erpendicularly,  and  with 
gentle  or  moderate  force.  If  the  fingers  of  the  right  hand  be  used  as  the  ham- 
mer, the  blow  should  be  given  from  the  wrist  only,  the  elbow  and  shoulder 
being  quite  motionless.  The  force  of  the  blow  must  varv  according  to  circum- 
stances. In  the  supra-clavicular  spaces  the  finger,  it  it  \)e  used  as  a  plexime- 
ter, should  be  pressed  closely  into  the  triangular  space,  and  the  blow  should 
fi&ll  in  the  direction  of  a  line  passing  to  the  centre  of  the  chest — ^namely, 
downwards,  forwards,  and  inwards.  If  the  blow  be  directed  too  much  forward 
or  backward,  it  strikes  on  the  clavicle,  or  the  parts  at  the  back  of  the  neck, 
and  the  "pulmonary  percussion-note"  is  not  obtained.  The  clavicles  are 
best  percussed  immediately^  first  at  the  sternal  and  then  at  the  acromial  end. 
In  the  supra-spinom  spaces  the  blow  should  fall  downwards,  inwards,  and  for- 
wards. Over  the  rest  of  the  chest  the  pleximeter  may  be  placed  in  any 
direction,  provided  the  precaution  is  taken  that  corresponding  points  shall  be 
struck  on  the  two  sides ;  as  a  slightly  different  note  is  given  out,  especially 
in  thin  people,  by  the  intercostal  spaces  and  the  ribs.  If  the  spaces  are 
struck  on  one  side,  they  should  also  be  similarly,  or  with  like  force,  struck  on 
the  other. 

The  ** pulmonary  percussion-iwfe  "  is  the  sound  given  forth  by  striking  on  a 
part  of  the  chest-wall  below  which  lies  a  considerable  depth  of  lung.  The 
sound  produced  does  not  depend  upon  the  proper  tissue  of  the  lungs,  but  upon 
the  vibrations  of  the  air  they  contain,  and  also  upon  the  vibrations  of  the 
walls  of  the  chest.  The  pulmonary  substance  vibrates  but  little  ;  it  is  non- 
sonorous,  and  acts  rather  as  a  damper  of  sound.  The  (jualities  of  sound  to 
be  noted  are — (1.)  Amount  in  intensity  of  remnancey  commonly  called  dear- 
new;  (2.)  Duration  of  the  sound;  (3.)  Pitch;  (4.)    Volume  of  sound. 

The  intensity  of  sound  is  diminished  by  the  lessened  vibration  of  the  walls 
of  the  chest,  as  in  pleuritic  effusions ;  or  by  the  lessened  vibration  of  the  air, 
the  air  being  lessened  in  amount;  or  by  increase  -in  volume  of  the  lung-sub- 
stance, as  by  exudation. 

The  physical  conditions  which  lessen  the  quantity  of  air  are — (1.)  Con- 
mlidation  of  lung-substance  from  any  cause,  such  as  exudation,  tubercle,  great 
congestion,  or  oHlenia ;  ( 2.)  Compression  of  the  lung  from  fluid  in  the  pleura, 
or  bv  tumors. 

When  the  pulmonary  percussion-note  is  exaggerated,  it  may  become  what 
is  commonly  termed  "  tympanitic ;"  that  is,  a  very  clear  sound,  of  less  volume, 
but  of  higher  pitch  than  the  pulmonary  i>ercussion-note.  It  is  similar  to  the 
sound  obtaine<i  by  striking  the  abdomen  when  the  intestines  contain  air,  or  a 
bladder  m<Hleratelv  distended  with  air.  It  is  generallv  caused  bv  an  increased 
quantity  of  air  in  the  lung-tissue  or  in  the  pleura,  as  in  pulmonary  emphv- 
ienia,  or  when  cavitii's  exist  in  the  lungs  in  pneumothorax.  A  very  thm 
and  flexible  wall  will  oflen  give  a  tympanitic  character  to  the  pulmonary 
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percussion-note.  There  are  some  exceptions  to  these  statements,  namely — 
(1.)  When  the  air  is  not  apparently  in  excess,  a  thin  layer  of  sound  lung  full 
of  air,  lying  over  hepatized  lung,  will  give  forth  the  sound  ;  (2.')  The  upper 
lobes  of  the  lung  when  hepatized  in  the  lower  lobes  will  also  give  forth  the 
sound ;  and  (3.)  When  the  lung  floats  on  the  surface  of  pleuritic  fluid.  TtJh 
ular  sounds  are  produced  when  the  lung  is  consolidatea,  covering  bronchial 
tubes.     In  pleurisy  the  intensity  of  sound  is  diminished  irova  both  causes. 

The  sound  is  intensified  or  made  more  clear  by^  whatever  increases  the  vi- 
brations of  the  wall  of  the  chest,  as  in  thin  children,  or  in  persons  becoming 
thin,  and  by  increased  vibrations  of  air  in  the  lungs. 

The  sound  elicited  by  percussion  of  the  chest  varies  with  the  region  ex- 
plored. The  clearest  sounds  are  obtained  from  the  anterior  regions,  where 
the  walls  are  thin  ;  the  least  clear  from  the  posterior,  on  account  of  the  thick- 
ness of  the  walls.  The  degree  of  clearness  also  varies  in  the  several  anterior 
regions  of  the  chest. 

In  the  supra-clavidUar  region^  the  resonance  ought  to  be  very  clear,  approach- 
ing a  tympanitic  sound  over  the  clavicle ;  where  the  sound  ought  to  oe  clear- 
est in  the  middle  third ;  of  high  pitch  in  the  inner  third ;  but  duller  towards 
the  scapular  end. 

In  the  infra-clavicular  region — ^between  the  clavicle  and  superior  margin 
of  the  fourth  rib — ^the  sound  ought  to  be  very  clear,  and  typically  pulmo- 
nary ;  less  clear  and  shorter,  but  of  higher  pitch,  on  the  right  than  on  the 
left  side. 

On  the  right  side,  from  the  fourth  rib  downwards  to  the  sixth  or  eighth 
(where  the  liver  is  reached),  the  sound  on  strong  percussion  is  less  clear,  till 
it  abruptly  becomes  flat. 

On  the  left  side,  from  the  fourth  to  the  sixth  rib,  and  from  the  nipple  to  the 
sternum,  the  sound  is  dull,  from  the  presence  of  the  heart;  except  in  eases 
where  the  lung  overlaps  the  heart  in  inspiration ;  where  the  heart  is  small, 
and  where  emphysema  of  the  lungs  exists. 

Below  these  points,  on  the  left  side,  the  sounds  of  the  chest  anteriorly  are 
variously  modified  by  the  encroachment  of  the  left  lobe  of  the  liver,  or  by 
the  spleen,  or  by  the  distension  of  the  stomach,  over  which  the  sound  may  be 
tympanitic,  from  gaseous  dii^tension  ;  and  dull  on  the  inner  and  outer  parts  of 
the  region  over  the  more  solid  organs  just  named. 

LaieraUyy  when  the  arms  are  raised,  the  axillar}'  regions  on  both  sides  are 
highly  sonorous. 

On  the  right  ddcy  the  right  infra-axillary  region  is  clear  to  near  the  sixth 
or  eighth  rib,  when  it  becomes  suddenly  dull  over  the  liver,  the  line  of  hepatic 
dulness  varj-jng  during  inspiration  and  expiration. 

On  the  left  aide,  the  sound  may  be  more  or  less  dull,  from  enlargement  of 
the  spleen ;  but  when  the  stomach  is  distended  with  gas,  it  may  be  tympanitic. 

Posteriorly,  the  scapular  regions  give  a  clear  sound,  though  much  less  clear 
than  the"  corresponding  anterior  and  lateral  regions. 

The  itifra-)<pitiom  region  is  more  sonorous  than  the  supra-spinous. 

The  infra-scapular  regiorn  (especially  over  a  portion  of  the  bend  of  the  ribs, 
uncovered  by  muscle  when  the  ann  is  extended),  gives  a  ver}'  clear  percussion- 
sound. 

On  the  right  side  behind,  the  line  of  hepatic  dulness  is  at  or  near  the 
eleventh  rib ;  but  strong  percussion  will  elicit  a  flat  sound  an  inch  or  more 
higher  up. 

On  Hie  left  side  behind,  there  may  be  tympanitic  resonance  from  gas  in 
the  stomach,  about  the  seventh  rib  ;  and,  about  the  ninth  rib,  dulness  from 
the  spleen. 

In  the  inter-scapular  region,  clearness  and  duration  of  sound  are  lessened 
from  the  increased  resistance  of  the  mass  of  muscles. 
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Tbe  Original  Double  Stethoacope 
of  Dr.  Leared. 


V.  By  Aluoultation,  which  implies  **  the  act  of  listening,"  and  is  termed 
pulmonary  or  cardiac,  according  as  the  sounds  listened  to  relate  to  the  lungs 
or  to  the  heart.  For  this  purpose  the  ear  may  be 
applied  to  the  surface  directly,  merely  interposing, 
for  several  obvious  reasons,  a  fine  towel  or  thin 
piece  of  linen  or  calico  between  the  chest  of  the 
patient  and  the  ear  of  the  observer.  This  is  im- 
mediate auscultation.  When  a  conducting  medium 
— as  an  instrument  called  the  tftethoscope — is  placed 
between  the  ear  of  the  listener  and  the  chest, 
through  which  the  sounds  produced  within  the 
chest  walls  are  transmitted,  the  auscultation  is 
then  said  to  be  mediate.  Mediate  atuteidtation  is 
especially  necessary  when  the  sounds  to  be  heard 
are  limited  to  a  small  and  definite  region,  as  in 
listening  to  the  sounds  of  the  heart.  The  ear- 
piece of  the  stethoscope  ought  to  fit  the  ear  of  the 
obflerver ;  or  the  ear-piece  may  be  removed,  so  that 
the  end  of  the  stethoscope  may  be  introduced  into 
the  orifice  of  the  ear.  It  is  important  that  the 
ear  be  well  fitted.    The  extremity  applied  to  the 

Satient  should  be  about  an  inch  and  a  quarter  in 
iameter. 

A  double  or  binaural  stethoscoi)e  is  also  an  in- 
strument of  great  value  in  the  differential  diag- 
nosis of  sounds  associated  with  lesions  in  the  thoracic  organs,  especially  when 
the  sounds  are  obscure  from  their  lowness.  One  form  of  the  instnimcnt  seems 
to  be  an  efficient  magnifier  of  low  sounds  (Leaked^,  and  another  form  of  the 
instrument — that  of  Dr.  Scott  Alison — is  extremely  useful  in  cardiac  diag- 
nosis when  the  action  of  the  heart  is  rapid  or  irregular  (Gairdner).  When 
the  first  sound  is  in(li>«tinct  ^t  the  apex,  or  cannot  be  identified  with  the  apex 
beat,  or  when  the  second  sound  Ls  indistinct,  or  when  it  is  audible  only  at  the 
base,  the  first  sound  being  audible  only  at  the  a]X}x,  the  difficulty  of  recogni- 
tion of  the  two  sounds  is  very  considerable.  It  is  in  such  circumstances  that 
the  double  or  binaural  stethoscope  of  Dr.  8.  Alison  is  of  great  value,  for  it 
enables  the  sounds  to  be  identified  at  the  points  where  they  can  be  heanl 
best ;  and  it  brings  them  into  accurate  relations  with  each  other,  because  of 
the  two  ears  receiving  at  the  same  time  the  sounds  from  two  points  of  the 
prcBTort/ia/ region  (Gaiudner). 

Dr.  Arthur  Ixjared,  of  London,  devised  and  exhibited  a  double  stethoscope 
b  the  Great  Exhibition  of  1851  (Class  X,  No.  620),  where  it  attracted  little 
attention  by  the  profession  in  this  country.  It  consists  (Fig.  103)  of  two  tubes, 
one  for  each  ear,  made  of  gutta  percha,  the  elasticitv  of  which,  acting  as  a 
spring,  kee])s  the  tubes  firmly  applied  to  each  ear.  The  thoracic  ends  of  the 
tubes  are  fitted  into  a  hollow  cylinder, or  cup,  which  is  applie<i  to  the  surface 
of  the  chest.  Dr.  James  E.  Pollock,  of  London,  called  the  attention  of  the 
profession  to  an  American  double  stethoscoj)e,  in  the  Lftnret  of  April  12,  1855, 
at  the  recfuest  of  his  friend  Dr.  Coulson,  neither  of  whom  were  aware  that 
Dr.  Leared  had  devised  and  exhibited  such  an  instrument  in  1851.* 


*  From  discunsions  which  followed  in  the  medical  journHU,  I  have  been  led  to  make 
a  itatemrnt  in  proviouH  oilitions  which  does  an  injustice  to  Dr.  Cammann ;  and  J  am 
glad  to  be  able  to  insert  this  not<*  from  the  American  reprint  of  this  text-book.  The 
•ditor  of  the  reprint  writes  as  follows : 

••The  writer  (Dr.  Clymor)  is  indebted  to  Dr.  James  R.  Leaming,  of  New  York,  the 
literary  executor  of  the  late  Dr.  Cammann,  and  his  clinical  assistant  at  the  timo  named, 
for  the  following  facts :  In  the  spring  of  1852,  Dr.  H.  W.  Browne  brought  one  of 
Marsh's  patent  double  stethoscopes  to  Dr.  Cam  man  n*s  class  at  the  Northern  Dispensary. 
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Another  form  of  double  stethoscope  has  been  devised  by  Dr.  Scott  Alison, 
and  named  by  him  the  *'  diiSerential  stethoscope/'     Like  Dr.  Leared's  instru- 


Fio.  104. 


!\ 


Dr.  G.  at  once  said  that  the  principle  was  not  a  new  one,  and  that  he  had  at  the  time 
one  of  Landouzy's  poiystetlioscopes  sent  to  him  from  Paris,  which  was  on  the  bin- 
aural principle.  He  also  observed  that  it  was  a  shame  for  a  medical  man  to  patent  an 
instrument  intended  for  the  profession.  He  then  proposed  to  his  assistants  to  begin  a 
scries  of  experiments  for  the  purpose  of  perfecting  a  stethoscope  which  would  render 
the  binaurul  principle  practically  available  With  the  assistance  of  Drs.  U.  W.  Browne 
and  C.  P.  Tucker,  ana  the  mechanic  employed,  the  instrument  known  as  'the  self- 
adjusting  binaural  stethoscope  '  was  in  the  summer  of  1852  perfected,  and  freely  given 
to  the  profession  without  annoying  restrictions.  Soon  afterwards  he  received  a  Tetter 
from  Dr.  Marsh,  threatening  a  prosecution  for  the  infringement  of  his  patent.  He 
took  this  letter  to  his  lawyer,  A.  P.  Mann,  Esq.,  and  authorized  him   to  answer  it, 

denying  Marsh's  claim  to  the  discovery  of 
the  binaural  principle;  and,  as  the  two  in- 
struments were  widely  different  in  construc- 
tion, refusing  to  make  any  terms  or  compro- 
mise, and  expressed  a  willingness  to  contest 
the  case  at  law  if  necessary.  Thus  not  only 
did  Dr.  Cammann  not  patent  the  admirable 
mechanism  of  his  stetnoscope,  which  was 
clearly  his  own  invention,  but  placed  it 
freely  in  the  hands  of  the  profession,  and 
stood  ready  to  defend  his  right  to  do  so.  He 
bad  not  been  in  Europe  since  1880,  and  con- 
sequently could  not  have  carried  home  Dr. 
Leured's  idea  (1861);  nor  is  it  probable  he 
ever  heard  of  Dr.  Leared's  stethoscope.  He 
never  called  it  ^Cammann's  Double  Steth- 
oscope;' this  was  done  by  the  instrument 
maker. 

**lt  has  been  said  that  ho  did  not  appre- 
ciate the  value  of  his  own  instrument,  pocai- 
bly  because  he  did  not  assert  his  claim  to  its 
originality,  and  from  the  fact  that  after  the 
first  year  of  its  introduction  he  used  it  spar- 
ingly, finding  that  its  constant  application 
to  the  ear  sen^^lbly  dulled  the  delicate  acute- 
ness  of  hearing  so  prized  by  the  expert. 

'*  To  understand  the  rational  of  this  effect, 
it  is  well  to  premit>e  that  the  double  stetho- 
scope  conveys   the  same  sound-impression 
through  a  distinct  channel  to  each  ear,  Just 
us  the  stereoscope  presents  an  individual  pic- 
ture of  the  same  object  to  each  eye ;  and  the 
effect  in  each  case  is  to  produce  in  the  brain 
a  clearer  perception  of  the  entirety  of  the 
sound  heard  or  the  object  seen  than  can  be 
done  by  one  ear  or  one  eye  alone ;  but  no 
instrument  can  do  this  perfectly  unless  both 
ears  or  both  eyes  are  equally  good.    In  ordi- 
nary sight  or  hearing,   the  eyes  and   ears 
being  dual  organ:*,  one  rests  while  the  other 
is  in  action.     Any  one  looking  through  the  stereoscope  a  short  time  will  be  sensible  of 
fatigue  and  temporary  impairment  of  sight;  and  should  it  be  too  long  and  too  con- 
sUntly  continued,  the  injury  would  probably  l>e  permanent ;  and  the  rule  holds  equally 
good  in  using  the  binaural  stethoscope,  for  sight  and  hearing  are  cognate  senses.     It 
was  a  practical  knowledge  of  the  evil  effects  of  a  too  constant  application  of  the  double 
stethoscope  that  caused  Dr.  Cammann   to  restrict  its  empltjyment,  believing  it  more 
important  to  preserve  the  delicate  sensitiveness  of  the  expert  ear,  than  that  the  sound- 


Self-adjusting  Binaural  Stethoscope  of  Dr. 
Cammann. 


impression  should  be  made  with  its  utmost  power.  It  is  gratifying  to  know  that  there 
are  those  in  England  who  appreciate  Dr.  Cammann >  unselfish  labor.  Dr.  Alison,  in 
On  the  Chest,  pp.  322,  828,  and  824,  givinj  a  dehoription  of  this  instrument, 
ied  by  a  woodcut,  and  accords  to  Dr.  Cammann  the  full  credit  of  rendering 
ral  principle  available.  In  describing  the  construction  of  his  own  instru- 
ment— thedifferential  stethoscope— he  acknowledges  his  indebtedness  to  Dr.  Cammann  in 
adopting  the  mechanism  of  his  instrument,  which  he  pronounces  beautiful."  (Fig.  104.) 


his  work  Oi 
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the  binau 
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ment,  it  has  a  tube  for  each  ear ;  but  each  tube  has  a  separate  cylinder  or 
cup,  which  admits  of  being  applied  to  any  part  of  the  chest.  Dr,  Leared's 
instrunient  enables  us  to  hear  sounds  emanating  from  any  given  portion  of 
the  chest  with  both  ears  simultaneously ;  while  Dr.  S.  Alison's  instrument 
enables  us  to  listen  to  the  sounds  emanating  from  two  different  parts  of  the 
chest  at  the  same  moment,  so  that  we  may  compare  the  sounds  at  any  two 

foints,  or  on  opposite  sides  of  the  chest,  by  a  series  of  consecutive  observations. 
f  two  sounds  exist,  one  at  each  point,  and  if  they  differ  in  intensity,  the 
weaker  sound  is  eclipsed  or  nullified. 

All  forms  of  stethoscope  require  much  practical  study  and  experience  to  use 
them  with  success.  The  ear-piece  should  fit  the  ear  exactly  in  all  forms  of 
stethoecope ;  "  and  therefore,  when  a  well-made  stethoscope  has  been  selected, 
and  an  ear-piece  chosen  which  fits  the  ear  comfortably,  the  student  should  keep 
to  that  one,  and  familiarize  himself  with  its  use  "  (Fuller). 

The  main  obiect  of  the  stethoscope  is  to  circumscribe  and  localize  the  sounds 
that  we  hear;  the  chest  end  of  the  instrument  should  therefore  he  as  small  as 
possible,  in  order  the  better  to  appreciate  the  precise  seat  of  the  greatest  inten- 
sity of  sound.  To  ascertain  this,  the  instrument  should  be  "  worked  towards 
the  sound,"  and  then  '*from  the  sound,"  right  and  left,  up  and  down,  till  its 
end  is  on  the  exact  spot  whence  the  sound  proceeds  in  its  greatest  intensity. 
By  working  the  stethoscope  round  and  round,  and  gradually  contracting  the 
circle,  the  area  of  the  sound  can  be  ascertained ;  and  hence  so  far  the  lesion 
producing  it  can  be  localized  (Hyde  Salter). 

Five  circumstances  affect  the  quality  of  a  stethoscope:  (1.)  The  material 
tehich  allows  the  leant  amount  of  sound  to  be  lost,  and  least  of  all  perverts  or  modi- 
fies  the  sounds  is  the  best  for  a  stethoscope — namely,  some  porous  wood  which 
IB  a  good  conductor  of  sound.  Cedar  and  deal  are 
the  best  woods  for  the  purpose.  The  denser  the 
wood  the  more  are  the  sounds  apt  to  be  modi- 
fied; therefore  ebony  is  to  be  condemned.  (2.) 
The  stethoscope  should  be  of  one  piece  of  wood — 
tamed,  in  fiict,  out  of  a  solid  block.  It  ought 
not  to  be  part  ivory  and  part  cedar.  (3.)  As  to 
length  ana  thickness,  the  length  most  convenient 
u  that  which  permits  the  instrument  to  be  carried 
in  the  crown  of  one's  hat ;  and  it  may  be  solid  if 
the  wood  is  very  porous;  but  generally  it  is  hol- 
low. (4.)  The  chest  end  should  be  small,  not 
larger  than  otie  inch  and  a  quarter  in  diameter; 
because  the  smaller  it  is,  the  greater  is  its  localiz- 
ing power,  and  the  narrower  arc  the  limits  with- 
in wnich  the  seat  of  any  prticular  sound  can  be 
determined.  The  chest  end  of  the  stethoscope 
should  also  be  narmw,  and  smoothly  rounded 
over  the  edge.  (5.)  The  ear-piece  should  be  large 
B,nd  flat,  to  secure  apposition  and  occlusion;  but 
in  this  res])ect  each  man  must  fit  his  own  ear 
(Hyde  Salter  "On  the  Stethoscope,"  Brit,  Med. 
Jaunuil,  January  31, 1863).  The  woodcut  (Fig. 
105)  represents  the  section  of  a  good  stethoscoixj 
given  by  Dr.  Hyde  Salter.     It  is  half  the 


Fio.  105. 


••natural"  diameter — /.  c,  one-eighth  the  size. 
The  ear-piece  is  flat  and  broad,  and  the  most 
careless  application  of  the  ear  would  produce 
perfect  occlusion;  the  chest  end  is  small,  with  a 
muTow  and  rounded  edge.  The  measurements 
-lengthy  seven  inches;  diameter  of  ear-piece. 


SccUon  of  ft  jrood  form  of  Stetho- 
scope (HYDK  SaLTaB). 


284  SPECIAL    PATHOLOGY  —  AUSCULTATION. 

three;  diameter  of  chest  end,  one  and  a  quarter;  circumference  of  shaft,  one 
and  a  quarter. 

Dr.  C.  L.  Hogeboom,  of  New  York,  has  suggested  an  improvement  in  all 
stethoscopes,  by  streching  evenly  and  tensely  over  the  pectoral  extremity  a 
piece  of  parchment,  so  as  to  be  in  contact  with  the  skin,  and  sufficiently  firm 
and  elastic  to  compress  the  tissues  and  transmit  sonorous  vibrations.  He 
claims  that  it  intensifies  the  sounds,  and  that  their  source  is  more  circum- 
scribed. In  Cammann's  stethoscope  it  lessens  the  roaring.  To  auscultation 
of  the  lar}'nx  and  trachea  it  is  peculiarly  adapted,  as  well  as  to  that  of  the  heart 
{New  York  Med.  Jour,,  vol.  iii,  1866). 

But  immediate  miscuHation  is  both  simple  and  easy,  and  ought  to  be  learned 
and  practiced  by  the  student  in  every  case  where  it  is  practicable;  although, 
for  reasons  of  delicacy,  fastidiousness,  or  filth,  on  the  part  of  the  patient,  it 
may  be  necessary  to  have  recourse  to  the  stethoscope.  In  many  suitable  cases 
the  chest  can  be  more  quickly  and  quite  as  satisfactorily  explored  by  imme- 
diate as  by  mediate  auscultation. 

Auseiiliation  in  childreii,  who  are  apt  to  be  frightened  by  the  appearance  of 
an  instrument,  is  in  general  better  anected  by  the  ear  directly  applied  to  the 
chest.  In  such  immediate  auscultatian  the  ear  should  be  firmly  ana  accurately 
applied  to  the  surface,  the  pressure  not  being  too  light  or  too  strong.  Very 
young  children  must  be  held  in  the  nurse's  arms,  so  that  the  chest  may  be- 
come prominent,  and  the  ear  of  the  examiner  be  conveniently  applied.  The 
manner  of  breathing  should  be  first  noted,  whether  by  the  mouth  or  noee, 
abdominal  or  thoracic.  Vocal  resonance  can  best  be  estimated  when  the 
child  is  crying — the  cry  replacing  the  voice.  The  maximum  intensity  of 
respiratory  murmur  is,  anteriorlyy  from  the  clavicle  to  below  the  nipple,  on 
the  right  side,  and  not  quite  so  far  down  on  the  left ;  posteriorly,  the  inferior 
part  of  the  interscapular  region ;  the  minimum  as  in  the  adult. 

In  the  practice  of  auscultation,  whether  mediate  or  immediate,  both  patient 
and  physician  should  be  placed  in  positions  of  least  restraint  for  both.  The 
chest  should  be  free  of  all  clothing,  except  it  may  be  a  thin  cotton  towel  or 
chemise,  for  the  sake  of  cleanliness  or  decency.  The  anterior  regions  are  best 
explored  while  the  patient  sits  in  a  chair,  the  arms  hanging  loosely  at  the 
sides.  To  explore  the  posterior  regions,  the  body  should  be  slightly  bent  for- 
ward, with  the  arms  slightly  crossed.  For  auscultation  of  the  lateral  region, 
the  arras  ought  to  be  raised  and  crossed  over  the  head. 

If  the  patient  cannot  leave  the  bed,  he  may  sit  up  in  bed,  or  be  turned 
over  from  side  to  side,  according  to  the  part  to  be  explored.  The  examiner 
must  not  stoop  nor  bend  his  head  too  much;  the  stethoscope  being  evenly  and 
closely  applied  to  the  surface  of  those  parts  of  the  chest  to  be  examined,  and 
not  with  too  much  pressure.  Special  care  must  be  taken  that  it  is  not  tilted 
up,  so  that  air  may  enter  and  move  from  below  upwards;  and  also  that  a  fold 
of  dress,  or  any  such  thing,  may  not  rub  against  its  stem. 

To  become  familiar  with  the  knowledge  to  be  acquired  by  means  of  auscul- 
tation, much  time  and  labor  must  be  devoted  to  its  practice,  alike  on  persons 
in  health  and  in  disease.  A  verbal  description  of  the  souiuls  to  be  learned  is 
diflicult,  because  the  imprcs?iions  made  on  the  senses  of  one  person  cannot  be 
communicated  exactly  oy  language  to  another;  and  the  distinctions  which 
subsist  between  the  sounds  heard  in  health  and  those  in  disease  are  not  yet 
regarded  as  similarly  significant  by  all;  nor  is  their  individual  importance 
yet  clearly  determined  in  relation  to  practice. 

In  the  practice  of  auscultation  the  examiner  must  learn  first  to  appreciate 
the  natural  rentpiratory  and  vocal  sound^f  so  that  he  may  be  able  to  detect  such 
modijieations  or  changes  of  them  which  amount  to  [)hysical  signs  of  disease. 

The  healthy  vesicular  murmur  of  the  lungs  is  "a  diffused,  soft,  breezy,  sigh- 
ing sound,  not  to  be  described,  whose  probable  site  of  production  is  the  air- 
sacs  of  the  lungs "  (,H yde  Salter).    It  is  divisible  into  two  sounds,  inap- 
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preciablj  separated  from  each  other, — the  sound  or  murmur  of  is-spiration^ 
and  the  sound  or  murmur  of  EK'piration, 

The  'EX'^iratory  murmur  in  some  is  shorter,  less  intense,  of  lower  pitch  than 
the  iN-spiration  on  the  left  side.  In  some  it  is  said  to  be  altogether  absent  on 
that  side.  The  duration  is  increased  in  old  people,  while  its  intensity  is  less 
and  more  prolonged  in  the  right  clavicular  region  than  in  the  lefl  (Gerhard, 
Louis). 

The  intensity  of  the  vesicular  murmur  varies  in  different  healthy  persons 
of  the  same  age,  sex,  conformation,  and  apparently  similar  condition. 

It  is  loud  and  well-marked  in  infancy  and  childhood — so  loud  as  to  be  dis- 
tinguished by  the  distinctive  name  of  "puerile  respiration,**  It  becomes  more 
sabdued  in  adult  age ;  and  in  old  age  it  is  frequently  very  feeble,  and  known 
as  ** senile  respiration.**  Grenerally  it  is  greater  in  the  female  than  in  the 
male,  in  the  upper  regions  of  the  chest. 

With  regara  to  the  degree  and  character  of  the  inspiratory  murmur  in  the 
several  regions  of  the  chest,  the  following  excellent  summary  is  given  by  Dr. 
Clymer: 

"/n  the  clavicular  regions  it  is  generally  stated  to  be  of  greatest  intensity 
on  the  rieht  side ;  but  Dr.  Flint  says,  from  his  own  observations,  that  thougn 
its  pitch  IS  higher  on  the  right  side,  its  intensity  is  almast  invariably  greater 
on  the  left.  Not  unfrequently  the  expiratory  murmur  is  prolonged  on  the 
ri^t  side  to  quite  or  nearly  the  length  of  the  inspiratory,  and  its  pitch  on 
that  side  is  sometimes  higher.  Dr.  Flint  also  asserts,  that  on  the  right  side 
the  two  murmurs  are  occasionally  separated  by  an  appreciable  interval. 

"/»  the  derno^Uivicular  portion  of  the  infra-clavicular  region  it  is  apt  to  be 
notably  modified  by  sounds  produced  in  the  sui)erficial  bronchial  tubes  and 
trachea. 

**In  the  mammary  and  infra-mammary  regions  the  inspiratory  murmur  is  ap- 
preciable, but  less  intense,  lower  in  pitch,  and  softer  than  in  the  clavicular 
regions,  and  the  expiratory  murmur  is  rarely  heard. 

"/n  the  supra-spinal  scapular  region  the  respiratory  murmur  is  less  intense 
than  anteriorly,  and  the  inspinitory  murmur  is  sometimes  more  marked  on 
the  left  side,  while  the  expiratory  is  more  prolonged  on  the  right. 

**In  the  infra-spinal  scapidar  region  the  murmur  is  more  intense  than  in  the 
upper  region,  but  less  in  degree  than  in  front. 

'*  In  the  interscnnidar  region,  owing  to  the  nearness  of  the  large  superficial 
bronchial  tubes,  the  murmur  is  decidedly  bronchial,  like  that  heard  over  the 
inner  third  of  the  clavicle. 

**In  the  axillary  regions  the  inspiratory  sound  is  very  loud,  especially  in  the 
upper  part,  and  the  expiratory  murmur  is  much  mon?  frequently  distinct  than 
in  the  middle  and  inferior-anterior  or  posterior  regions." 

When  the  stetho6coj)e  is  pla(!e<l  over  the  supra-sternal  fossa,  a  sound  like 
that  produced  bv  air  driven  forc»ibly  through  a  tube  of  a  certain  calibre  is 
heardf,  and  may  l>e  divided  into  two  times,  one  coincident  with  inspiration, 
the  other  with  expirati(m,  and  separated  by  a  brief  interval.  The  quality  of 
both  sounds  is  peculiar  and  characteristic,  and  is  said  to  be  tubular;  the  itytpi- 
ratory  sound  is  of  higher  pitch  than  that  of  vesicular  respinition,  and  the 
expirfttory  is  intenser,  longer,  and  higher  in  pitch  than  the  inspiratory ;  this 
is  tracheal  respiration. 

Laryngeal  rej*piration  is  said  by  many  writers  to  diflfer  greatlv  from  tracheal 
respiration;  but,  according  to  the  observations  of  Dr.  Flint,  tlie  different  is 
limited,  as  a  general  rule,  to  intensity;  in  other  res{)ects  they  are  essentially 
the  same  (loc.  cit.,  p.  131 ). 

Anscultation  of  the  Voice. — It  is  important  to  attend  to  the  sounds  of  the 
voice  as  thev  are  transmitted  through  the  chest.  Modified  by  the  size  of  the 
tubes,  and  tlie  nature  of  the  substance  thn)ugh  which  they  {>ass,  they  l)econie 
signii  of  the  condition  of  the  organs  transmitting  them.     On  this  subject  Dr. 
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Clymor  writes  as  follows:  ''lu  vocal  auscultation  Cammann's  stethoscope  or 
the  naked  ear  should  be  used,  and  the  patient  instructed  to  count  one,  two, 
three,  slowly,  distinctly,  and  moderately  loud,  and  to  repeat  these  numbers  as 
often  as  is  necessary.  Over  the  trachea  the  voice  seems  concentrated  and 
coming  into  the  ear  of  the  explorer;  it  is  more  or  less  distinct,  resonant,  and 
gives  the  sensation  of  a  peculiar  shock  and  fremitus;  this  is  called  troche- 
aphony.  The  phenomenon  of  the  direct  entrance  of  articulated  words  into 
the  ear  at  the  j)oint  auscultated  is  called  pectoriloquy.  When  the  stethoscope 
is  placed  over  the  thyroid  cartilage,  and  the  patient  is  directed  to  speak,  tnc 
voice  will  be  found  to  be  transmitted  generally  with  less  intensity,  shock,  and 
vibration,  than  from  the  trachea;  this  is  named  laryngophony.  On  listening 
over  the  chest,  either  immediately  or  mediately,  to  the  sound  of  the  voice,  ar- 
ticulated words  are  not  heard,  and  the  resonance  is  less  intense  than  over  the 
trachea,  is  more  dilBTused,  seems  farther  from  the  ear,  and  usually  the  shock 
is  wanting;  and  over  certain  parts  of  the  chest,  in  many  instances,  there  is 
no  fremitus;  but  differences  exist  in  different  persons,  and  in  the  several 
regions,  and  in  the  corresponding  regions  of  the  two  sides.  Over  the  first 
divisions  and  subsequent  larger  suodi visions  of  the  trachea, — the  larger  bron- 
chial tubes, — as  on  each  side  of  the  upper  part  of  the  sternum,  at  and  between 
the  scapulfl},  and  in  the  axillae,  there  is  considerable  resonance,  though  difiiised 
and  distant,  and  frequently  some  fremitus ;  this  is  natural  bronchophony,  or 
bronchial  resonance"  (Physical  Exploration  of  the  Chest,  2d  ed.,  p.  147). 

Auscultation  in  Disease. — The  modifications  of  the  respiratory  murmur  in 
diseased  conditions  of  the  lungs  are  changes  in  its  duration  and  ititensity, 
rhythm,  and  special  character;  and  (with  slight  alterations)  are  thus  described 
by  Dr.  Clymer: 

Its  duration  and  inteimty  may  be— (1.)  Exaggerated  or  puerile;  (2.)  Weak 
or  senile;  (3.)  Suppressed. 

Its  rhythm  may  oe  altered  to — (1.)  Incomplete ;  (2.)  Jerking ;  (3.)  Divided ; 
(4.)  Prolonged  in  the  Expiration. 

Its  character  may  be — (l.)  Harsh ;  (2.)  Bronchial  or  blowing;  (3.)  Cavern- 
ous; (4.)  Amphoric. 

Duration  and  intensity  may  be  (1.)  Exaggerated — called  also  supplementary 
(Andral),  puerile  (Laenxec),  and  hyjycrvesicukir  respiration — is  simply  in- 
creased intensity  or  loudness,  without  change  in  quality,  pitch,  or  rhythm.  It 
has  been  stated  that  the  degree  of  the  respiratory  murmur  varies  in  different 
persons,  and  in  the  same  regions  of  the  two  sides  of  the  chest ;  and  this  should 
be  remembered  in  estimating  its  value  as  a  sign  of  disease.*  When  accom- 
panied by  a  greater  number  of  respirations  than  natural,  decidedly  heightened 
in  the  anterior  and  su{)eri()r  regions,  or  diffused  over  one  side,  it  is  indicative 
of  disease  in  a  portion  of  the  lung  more  or  less  distant,  or  of  the  opposite  side. 
It  is  most  frequently  met  with  in  solidification  of  the  lung,  as  in  pneumonia, 
large  tubercular  deposits,  carcinoma,  pulmonary  apoplexy,  or  where  a  consid- 
erable portion  of  lung  is  deprived  of  air  from  a  mechanical  cause,  as  the  pres- 
sure of  an  enlarged  bronchial  gland  or  air-tube,  blocking  up  of  the  bronchi 
from  plastic  exudation,  and  in  pleurisy. 

Duration  and  intensity  mny  be  (2.)  Weak,  and  known  as  senile  respiration, 
indicated  by  diminished  intensity  or  feebleness  of  the  respiratory  murmur,  its 
other  chanicters  remaining  the  same,  happens  in  a  number  of  pulmonary  dis- 
orders, and  is  a  sign  of  much  value,  often  marking  the  site  of  the  lesion.  It 
may  be  close  to  the  ear  (superficial),  or  more  or  less  distant  (deepseated).  It 
is  generally  persistent,  though  it  may  l)e  intermittent.  The  expiratory  sound 
L?  rarely  heard,  except  in  emphysema,  where,  along  with  feebleness  of  the 

*  Accordini;  to  Walsho  and  Fournet,  whon  exajjcjoratod  rospiration  is  n  sign  of  dis- 
eB60,  tho  oxcess  of  intcneity  is  on  the  side  of  expiration,  whilst  in  health  it  is  on  the  side 
of  ins])iration 
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murmur,  it  is  often  distinctly  prolonged.  The  murmur  may  be  actually  dimin- 
ished in  degree  from  imperfect  production,  or  the  effect  may  be  caused  from 
it*  reaching  the  ear  through  some  solid  or  liquid  between  the  lung-surface  and 
the  chest-walls.  It  is. caused  by  (1.)  An  obstruction  in  the  air-tubes,  as  in 
laryngeal  disorders  or  foreign  bodies  in  a  primary  bronchus,  narrowing  of  the 
bronchi  from  inflammation  and  its  products,  spasm  or  permanent  contraction 
of  the  air-tubes,  and  their  compression  by  tumors,  enlarged  bronchial  or  lym- 
phatic glands ;  (2.)  Obstruction  of  the  air-cells,  in  pulmonary  tuberculosis, 
oedema, 'pneumonia,  hemorrhage;  (3.)  Over-distension  of  the  air-cells,  in  em- 

Jhysema;  (4.)  Gaseous,  liquid,  or  solid  effusions  into  the  pleural  sac;  (5.) 
mpaired  thoracic  movement  caused  by  pain,  as  in  acute  pleurisy  and  inter- 
coetal  neuralgia,  or  from  paralysis  of  the  respiratory  muscles,  as  in  general 
paresiii  and  hemiplegia.  When  weak  respiration  is  limited  to  the  apices  of 
the  lungs,  and  is  accompanied  by  diminished  resonance,  it  generally  denotes 
tubercles ;  heard  in  the  anterior,  superior,  and  middle  regions,  with  increased 
resonance,  it  is  a  sign  of  emphysema ;  and  at  the  base  of  one  or  both  lungs, 
and  remote,  with  more  or  less  dulness  on  percussion,  it  indicates  pleuritic 
effusion. 

Duration  and  intensity  of  respiration  may  be  (3.)  Suppressed,  as  in  the  entire 
absence  of  the  res[)iratory  murmur.  It  mav  be  permanent  or  intermittent ; 
and  is  met  with  in  the  same  pulmonary  conditions  as  weak  respiration.  It  is 
chiefly  valuable  as  a  sign  of  pleuritic  eflusion,  single  or  double. 

The  rhythm  of  respiration  may  be  altered  by  being  (1.)  Incomplete,  when  there 
is  lessened  duration  of  the  inspirator}'  murmur,  and  is  of  two  kinds ;  (a.)  When 
its  beginning  is  abridged  {deferred  i)ispiration),  and  it  is  not  heard  until  an 
appreciable  interval  elapes  after  the  commencement  of  the  inspiratory  act 
and  the  air-cells  are  fully  distended,  and  then  as  a  short  wheeze,  as  in  emphy- 
sema, bronchitis,  and  pleuritic  effusions;  (6.)  It  may  be  initially  evolved,  but 
abruptly  stopped  before  the  inspiratory  act  is  ended,  with  a  sort  of  hitch  (wu- 
finished  inspiration);  its  site  is  in  the  bronchioles. 

The  rhythm  of  respiration  may  be  altered  to  (2.)  Jerking,  interrupted,  wavy, 
cogged-wheel  respiration  (inspiration  entreeaupee,  respiration  sacradee)  when  the 
respiratory  murmur,  instead  of  being  continuous,  is  broken  and  whiffy.  When 
partial,  it  is  the  result  of  incomplete  dilatation  of  the  air-cells  from  some  cause 
or  other.  Its  site  is  almost  always  the  apex  of  the  lung  anteriorly,  and  oftener 
OD  the  right  than  the  left  side.  It  is  thought  by  many  to  be  a  valuable  sign 
of  incipient  phthisis.  When  general,  it  is  due  to  sudden  arrest  in  the  dilata- 
tion of  the  chest-walls  from  pain  or  deficient  innervation,  as  in  asthma,  pleu- 
risy, pleurodynia,  |)alsy.     It  is  also  met  with  in  pleuritic  adhesions. 

The  rhythm  of  respiration  vmy  be  altered  by  being  (8.)  Divided,  when  a  dis- 
tinct interval  elajwes  between  the  inspiratory  and  expiratory  murmurs.  It  is 
caused  by  over  and  {lermanent  dilatation  of  the  cells  hindering  the  expulsion 
of  the  air,  and  is  usually  heard  in  the  middle  regi(ms  anteriorly,  as  in  emphy- 
sema. 

The  rhythm  may  be  altered  by  (4)  the  Expiration  being  prolonged,  "  when  it 
is  the  only  or  chief  alteration  in  the  respiratory  murmur,  and  there  is  no 
change  in  degree  or  pitch ;  it  is  a  diagnostic  sign  of  much  signifi»ince  if  prop- 
erly estimated.  Natunil  pn)]onged  expiration  happens  in  a  certain  number 
of  |M»rs<)ns,  but  only  on  the  right  side.  Its  value  as  a  morbid  sign  is  measur- 
ably coincident  with  its  site.  When  heard  over  a  limited  sjmcHJ  in  the  upjxir 
chest  regions,  it  may  indicate  tul)en'ul()sis ;  when  more  general,  and  heard  in 
the  middle  regions,  emphysema ;  or  it  may  indicate  only  temporary  obstruc- 
tion or  compression  of  the  air-c<^lls." 

The  chiracter  of  the  respiration  maybe  (1.)  Harsh,  rude,  bronrluhvcj^icubir 
(Flint),  vesienlo-ftronrhial  {V>x  CV)sta)  respiration,  "when  it  has  h^ss  of  the 
vesicular  nuality  than  the  healthy  i:esj)initory  murmur,  being  h»ss  soft,  of 
higher  pitcn,  more  blowing,  and  not  so  ei|uable.     In  inspiration,  the  vesicular 
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and  tubular  qualities  are  united,  the  duration  short,  the  pitch  more  elevated, 
and  the  intensity  variable ;  expiraJtion,  sometimes  wanting,  is,  when  present, 
always  prolonged,  of  higher  pitch,  and  sometimes  of  greater  intensity  than  in- 
spiration, to  which  it  succeeds  after  an  appreciable  interval  (Flint).  It  de- 
notes a  certain  amount  of  pulmonary  condensation,  from  deposition  or  com- 
pression, and  happens  in  phthisis,  pneumonia,  pulmonary  apoplexy,  cancer, 
fibroid  degeneration,  melanosis,  oedema,  and  in  pleural  effusions  of  a  certain 
amount.  For  its  presence,  the  degree  of  condensation  of  the  lung  should  not 
be  sufficient  to  abolish  vesicular  respiration,  which  must  to  some  degrfee,  how- 
ever slight,  be  heard  in  inspiration. 

The  character  of  respiratian  may  be  (2.)  Bronchial  or  blowing ^  "  when  it  is 
in  all  respects  the  same  as  natural  laryngo-tracheal  respiration,  and  in  certain 
pulmonary  disorders  takes  the  place  of  vesicular  respiration.  Its  production 
and  course  are  rapid.  Inspiration  is  tubal,  of  short  duration,  incomplete,  and 
of  high  pitch.  Expiration  is  nearly  or  quite  as  long  as  inspiration,  and  some- 
times longer,  of  greater  intensity  and  higher  pitch.  From  the  sudden  inter- 
ruption of  the  inspiratory  munuur,  a  distinct  interval  occurs  between  it  and 
the  beginning  of  the  expiratory.  It  is  always  associated  with  condensation 
of  the  lung-tissue,  and  is  heard  in  phthisis,  pneumonia,  pleurisy  with  effusion, 
uniform  dilatation  of  the  bronchi,  with  induration  of  surrounding  tissue,  Ac. 
It  may  be  diffused  or  tubular^ 

The  character  of  respiration  may  be  (3.)  Cavernoxis,  "  when  it  resembles  the 
sound  produced  by  blowing  into  a  hollow  space ;  inspiration  is  of  slow  pro- 
duction, of  low  pitch,  and  not  tubular  in  quality ;  expiration  is  of  lower  pitch 
than  inspiration.  Its  common  site  is  the  superior  regions.  It  betokens  a  pul- 
monary cavity  or  globular  bronchial  dilatation." 

The  character  of  respiration  may  be  (4.)  Amphoric,  "  when  it  gives  the  sensa- 
tion of  blowing  into  a  large  cavity  with  thick  walls  filled  with  air,  and  is 
imitated  by  blowing  gently  into  a  narrow-necked  glass  bottle.  It  is  distinctly 
metallic  and  musical.  It  is  caused  by  the  air  in  the  bronchial  tubes  acting 
on  the  air  in  the  cavity.  It  may  accompany  both  respiratory  sounds,  but  is 
most  often  heard  in  inspiration  ;  it  is  generally  circunij^cribed  or  only  par- 
tially diffused.  It  is  heard  in  pneumothorax  with  pulmonary  fistula,  and 
large  tubercular  cavities." 

''Bhonchi. — In  pulmonary  disorders  we  meet  with  certain  accidental  sounds, 
caused  by  more  or  less  disturbance  of  the  natural  respiratory  process,  and 
produced  either  in  the  air-tubes,  the  air-sacs,  or  in  cavities  formed  in  the  lung- 
tissue  in  the  course  of  disease;  these  endopulmonary  sounds  are  called  rhonehi, 
nVes,  or  rattles,  and  may  be  dry,  moist,  or  of  an  indeterminate  character. 
They  are  classed  as  follows  by  Dr.  Clymer : 

,,  .   yx  IT  u     *•       -ou       u«         f  High  pitch,    ....     Sibihint. 

(1.)  Dry  or  Vibrating  Rhonchi,       -<  x  ;♦  u  c.«^-«.,e 

^    '        J  o  1       ^  Low  pitch,     ....     Sonorous. 

''Crepitant,      ....  Very  fine. 

Moist  cracklini^,     .     .  Less  line 

Mucous, Unequal,  flne and  coarse. 

Gurgling  or  cavernous,  Very  coarse. 

,o  Y  T   *         J-  *    i>u       I.-  (Clicking, f  First  dry,  then  thickly 

(3.)  Intermediate  Rhonchi,    .     .      {crumpling,    ....    {  Moist  (gummy)."       ^ 

Exo-  or  peri-pulmonar}'  sounds  happen  in  disea.^e  of  the  investing  mem- 
brane, and  these,  from  their  site  and  genesis,  are  called  pleural  friction-sounds. 
These  sounds  are  described  as  grazing,  rubbing,  grating,  creaking,  crumpling. 

"  Changes  of  Voice. — The  modifications  of  the  voice  which  occur  in  dis- 
orders of  the  lungs  and  pleura  are  valuable  signs.  The  natural  tracheal  or 
laryngeal  voice  may  be  heard  in  unnatural  sites,  or  natural  bronchial  reso- 
nance may  be  materially  altered  in  intensity,  pitch,  concentration,  and  appar- 


(2.)  Mucou$  Rhonchi,    . 
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ent  proximity  to  the  listeuing  ear,  or  it  may  be  diminished  or  suppressed. 
According  to  Dr.  Flint,  the  whiifpering  voice  may  also  undergo  enanges. 
These  unnatural  changes  of  the  voice  may  be  ranged  under  the  following 
beads"  (Clymer): 


Intensity, 


Character  and  pitch. 


Exaggerated  resonance. 

Bronchophony. 

Exaggerated  bronchial  whisper  and  whispering 

bronchophony. 
Diminished  or  suppressed  resonance. 

^  T»    i    •!  r  Cavernous, 

f  Pectoriloquy, |   ,^^ph„Hc. 

Cavernous  whisper, 
-^gophony. 


Heart's  Sounds. — When  the  lungs  are  healthy,  the  intensity  of  these  sounds 
is  directly  as  the  distance  of  the  point  at  which  they  are  examined  from  their 
centre  of  production.  In  some  diseases  of  the  lungs  the  conducting  power  of 
the  media  being  changed — increased  or  lessened — the  intensity  of  the  heart's 
sounds  will  be  increased  or  lessened  (Clymer). 

With  the  view  of  affording  the  means  for  a  comparative  study  of  the  aus- 
cultatory phenomena,  the  following  tables,  relative  to  the  natural  sounds  in 
health,  and  the  altered  or  morbid  sounds  in  disease,  are  compiled  from  the 
writings  of  Walshe,  Thompson,  Wood,  and  Bennett ;  and  it  is  hoped  they 
may  furnish  an  outline  to  guide  the  student  in  appreciating  the  morbid  states 
of  the  lungs  and  heart. 

The  arrangement  in  a  tabular  form  has  been  preferred,  because  it  is  believed 
the  description  of  the  sounds  are  more  easily  studied  and  compared  with  each 
other  by  this  mode  of  arrangement  than  any  other. 

These  tables  are  as  follow : 

Table  I.  Thoracic  sounds  of  R&qnratwn  and  of  the  Voice  heard  in  Health, 
p.  290. 

Table  II.  Thoracic  sounds  of  a  morbid  type,  sometimes  called  Rdles  by 
French,  and  Rhonchi  or  Rattle4i  by  English  and  American  authors,  evolved 
daring  the  acts  of  Respiration,  pp.  291  and  292. 

Table  III.  Thoracic  sounds  of  a  morbid  type,  evolved  during  the  act  of 
articulation  of  the  voice,  p.  293. 
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Section  IV. — Relation  of  the  Parts  of  the  Heart  and  Great 
Bloodvessels  to  the  Walls  of  the  Thorax. 

A  knowledge  of  the  exact  position  of  the  several  parts  of  the  heart,  particu- 
larly of  its  valves  and  orifices,  and  of  their  relation  to  fixed  points  on  the 
surface  of  the  chest,  is  essential  to  accurate  diagnosis.  The  size  of  the  heart, 
and  of  its  several  parts,  may  thus  be  relatively  determined  in  the  living  sub- 
ject ;  so  also  its  relative  position,  and  any  amount  of  displacement  it  may 
have  undergone,  and  whetner  or  not  its  valves  or  orifices  are  diseased.  The 
base  of  the  heart,  being  the  most  fixed  part,  is  the  most  convenient  from  which 
to  trace  the  outline  of  the  heart,  and  to  determine  what  parts  correspond  to 
certain  fixed  points  upon  the  surface  of  the  chest. 

The  heart  is  situated  obliquely  in  the  cavity  of  the  thorax,  from  above 
downwards,  from  before  backwards,  and  from  right  to  left.  It  lies  behind 
the  middle  and  lower  bone  of  the  sternum,  also  behind  the  cartilages  of  the 
third,  fourth,  and  fifth  right  ribs,  near  the  sternum,  and  the  cartilages  of  the 
third,  fourth,  fifth,  and  sixth  ribs  on  the  left  side,  in  front  of  the  bodies  of  the 
sixth,  seventh,  and  eighth  dorsal  vertebrae.  It  rests  immediately  above  the 
diaphragm  upon  its  cordiform  tendon,  the  serous  layer  of  the  pericardium 
only  being  interposed.  Owing  to  the  obliquity  of  its  position,  the  line  of  the 
base  of  the  heart  looks  uj)wards  and  backwards  towards  the  right  shoulder. 
The  apex  points  downwards  and  forwards  towards  the  space  between  the  car- 
tilages of  the  fifth  and  sixth  ribs  on  the  left  side,  where  its  impulse  may  be 
felt  during  life.  The  base  of  the  heart  is  on  a  line  with  the  interval  between 
the  cartilages  of  the  second  and  third  ribs. 

The  region  of  the  heart's  superficial  dtUness  is  known  as  the  prceeordial  region, 
the  limits  of  which,  as  already  defined,  correspond  to  a  vertical  line  through 
the  centre  of  the  sternum  ;  and  about  the  middle  of  the  bone,  nearly  on  a  line 
with  the  cartilage  of  the  fourth  rib,  the  edge  of  the  left  lung  separates  from 
this  middle  line,  and  passes  obliquely  to  the  left  side — thus  exposing  a  small 
portion  of  the  pericardium  (Fig.  102,  p.  273),  which  is  uncovered  by  lung. 
The  exposed  surface  has  a  triangular  shape ;  the  apex  above,  the  base  below. 
The  parts  of  the  heart  thus  exposed  beneath  the  pericardium  are  a  part  of  the 
left  ventricle,  near  its  apex,  and  a  portion  of  the  apex  of  the  right  ventricle. 
This  triangular  j[>rajcorrtia/  space  is  on  a  plane  below  the  nipple  and  the  fourth 
rib  (Fig.  102  a).  Its  base  is  on  a  line  with  the  cartilage  of  the  sixth  rib ;  its 
right  boundary  nearly  a  vertical  line  through  the  centre  of  the  sternum  ;  its 
left  boundary  is  an  oblique  line  through  the  cartilages  of  the  fifth  and  sixth 
ribs  on  the  left  side.  Within  these  limits  the  heart  is  in  contact  with  the 
parietes  of  the  chest,  yielding  a  characteristic  sound  to  percussion. 

The  sae  which  iivcloses  the  heart  has  a  pyriform  shape,  the  base  below,  the 
apex  above,  exactly  the  reverse  of  that  of  the  heart.  Thus,  the  base  of  the 
pericardium  is  on  a  line  with  the  upper  part  of  the  xiphoid  cartilage ;  its  apex 
is  a  short  distance  above  the  origin  of  the  large  vessels,  and  generally  on  a 
line  with  the  articulations  of  the  c^artilage  of  the  second  ribs  with  the  sternum; 
but  may  extend  as  high  as  the  level  of  the  articulation  of  the  first  ribs  with 
the  sternum.  The  sac  is  wider  at  the  centre  (corresponding  to  the  greatest 
transverse  diameter  of  the  heart)  than  it  is  at  the  biuse ;  and  towards  its  centre 
it  extends  more  towards  the  left  side. 

The  line  of  the  base  of  the  ventricular  portion  of  the  heart  is  from  three  to 
three  and  a  half  inches  below  the  clavicles  (left  and  right  respectively),  and 
on  a  line  with  the  juncticm  of  the  cartilage  of  the  third  left  rib  and  fourth 
right  rib  with  the  sternum. 

The  line  of  the  base  of  the  left  ventricle  rises  as  high  as  a  line  drawn  across 
the  junction  of  the  cartilage  of  the  third  left  rib  with  the  sternum — i.e.,  about 
three  inches  below  the  clavicle  on  that  side. 
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The  line  of  the  hose  of  the  right  ventricle  corresponds  to  a  line  across  the 
upper  margin  of  the  junction  of  the  cartilage  of  the  fourth  right  rib  with  the 
sternum — i*.  e.,  about  three  inches  and  a  half  below  the  clavicle  on  that  side. 

The  impuhe  of  the  apex  of  the  organ  Is  to  be  felt  between  the  fifth  and  sixth 
left  ribs,  near  where  the  body  of  these  ribs  joins  the  cartilage.  The  apex  is 
a  little  below  the  fifth  left  rit),  slightly  to  the  left  of  its  junction  with  its  car- 
tilage, and  on  a  line  with  the  articulation  of  the  xiphoid  cartilage  with  the 
sternum.  The  nipple  in  the  male  has  been  considered  to  be  a  useful  guide. 
It  is  said  to  be  upon  the  fourth  rib,  or  over  its  upper  or  lower  edge,  a  little 
more  than  an  inch  to  the  left  of  the  junction  of  the  rib  with  its  cartilage. 
The  edge  of  the  left  ventricle  reaches  the  nipple  on  the  left  side. 

The  laigth  of  the  ventricular  portion  of  the  heart  is  determined  by  the  length 
of  a  line  drawn  from  the  middle  of  the  sternum,  between  the  cartilages  of  the 
third  ribs,  to  below  the  fifth  left  rib,  slightly  to  the  left  of  its  junction  with 
the  cartilage. 

The  greater  part  of  the  right  ventricle  lies  behind  the  sternum  ;  at  its  upper 
part  it  extends  slightly  to  the  right  of  this  bone,  a  small  portion  extendmg 
under  the  cartilages  of  the  fourth  and  fifth  right  ribs  close  to  the  sternum. 
Its  apex  is  to  the  left  of  the  sternum,  a  little  above  the  apex  of  the  heart ;  and 
a  part  of  the  right  ventricle  extends  under  the  cartilages  of  the  fourth  and 
fifth  right  ribs,  close  to  the  sternum.  The  inferior  margin  of  the  right  ven- 
tricle is  nearly  on  a  line  with  tiie  junction  of  the  xiphoid  cartilage  and  the 
sternum.  The  anterior  wall  lies  immediately  under  the  sternum.  It  is  over- 
lapped at  its  upper  portion  by  both  the  right  and  the  left  lung. 

The  left  ventricle  is  covered  by  the  left  lung ;  and  all  its  anterior  surface  is 
to  the  left  of  the  sternum,  extending  from  the  cartilage  of  the  third  left  rib  to 
the  interspace  between  the  fifth  and  sixth  left  ribs,  near  where  the  cartilage 
joins  the  body  of  these  ribs.  It  lies  between  the  sternum  and  the  nipple  on 
the  left  side,  to  which  its  left  margin  reaches. 

The  right  auricle  lies  to  the  right  of  the  sternum,  entirely  covered  by  the 
right  lung.  Its  appendix  lies  behind  the  cartilage  of  the  third  right  rib,  its 
tip  rests  a^inst  the  right  side  of  the  ascending  portion  of  the  arch  of  the 
aorta,  and  is  on  a  line  with  the  pulmonary  valves. 

The  left  auricle  is  entirely  covered  by  the  left  lung.  Its  appendix  is  the 
only  portion  seen  when  the  pericardium  is  laid  open.  It  lies  benind  the  car- 
tilage of  the  third  left  rib,  close  to  the  sternum,  resting  against  the  left  side  of 
the  commencement  of  the  pulmonary  arter}'. 

The  line  of  the  base  of  the  auricles  b<  on  a  line  with  the  interval  between 
the  junction  of  the  second  and  third  ribs  with  the  sternum,  the  greater  por- 
tion of  it  being  under  the  sternum. 

Belative  Position  of  the  Orifices  of  the  Heart. — The  right  auricnlo-ven- 
trieular  orifice  lies  behind  the  centre  of  the  sternum,  on  a  line  with  the 
lower  margin  of  the  articulation  of  the  cartilages  of  the  fourth  rib  with  the 
sternum. 

The  left  auriculo-ventricular  orifice  is  on  the  same  level,  but  on  a  plane  pos- 
terior to  the  right.  It  lies  behind  the  cartilage, of  the  fourth  left  no,  near  to 
or  behind  the  sternum. 

The  t?o/if/f  of  the  pulmonary  artery  arc  on  a  line  with  the  space  between  the 
cartilages  of  the  second  and  third  ribs  to  the  left  of  the  sternum,  and  very 
close  to  this  bone.  In  some  instances  they  may  lie  a  little  lower  down — 
namely,  on  a  line  with  the  junction  of  the  cartilage  of  the  third  left  rib  with 
the  sternum,  and  immediately  under  it. 

The  aortic  lyihnt  lie  Iwhind  the  sternum,  on  a  line  with  the  junction  of  the 
cartilages  of  the  third  rib  with  the  sternum,  and  towards  the  left  edgi»  of  this 
bone.  When  the  valves  of  the  pulmonary  artery  s^re.  situated  lower  down,  the 
mmilnnnT  valvcj^  of  the  aorta  will  bo  lower  also,  and  on  a  line  with  the  inter- 
val between  the  insertion  of  the  cartilages  of  the  third  and  fourth  ribs. 
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A  line  drawn  across  the  inferior  margin  of  the  third  ribs  corresponds  to 
the  base  of  the  valves  of  Uie  pulmonary  artery,  and  to  the  free  border  of  the  aortic 
valves.  , 

The  rigJit  ventricle  ascending  higher  than  the  left,  the  orifice  of  the  pulmo- 
nary artery  is  on  a  plane  higher  than  that  of  the  aorta ;  hence  the  pulmonary 
orifice  is  the  highest  up,  as  well  as  the  most  anterior,  of  all  the  orifices  of  the 
heart. 

The  aortic  orifice  lies  behind  the  pulmonary  orifice,  but  on  a  lower  plane. 

The  left  auricido'ventrieulur  orifice  is  immediately  behind  the  aortic  orifice, 
but  on  a  lower  phine. 

The  right  auriculo-venlricular  orifice  is  nearly  on  the  same  plane  as  the  left, 
but  more  anterior,  about  three-quarters  of  an  inch  lower  than  the  pulmonary 
orifice. 

The  ascending  portion  of  the  arch  of  the  aorta  curves  to  the  right  of  the 
sternum,  between  the  cartilages  of  the  second  and  third  ribs.  In  this  part  of 
its  course  it  is  still  within  the  pericardial  sac,  and  (in  the  dead  subject)  lies  at 
the  depth  of  an  inch  and  a  half  from  the  surface,  the  margin  of  the  right  lung 
and  the  jHiricardium  being  between  it  and  the  pariet^s  of  the  chest. 

The  iramverse  portion  of  the  arch  of  the  aorta  cn^sses  the  trachea  at  the  cen- 
tre of  the  first  bone  of  the  sternum  on  a  line  with  the  lower  margin  of  the 
articulation  of  the  cartilages  of  the  first  ribs  with  the  sternum,  and  at  a  still 
greater  depth  from  the  surface. 

The  arch  of  the  aorta  approaches  most  closely  to  the  parietes  of  the  chest  at 
the  point  at  which  the  arteria  innominata  comes  off* — i.  e.,  on  a  line  with  the 
junction  of  the  cartilage  of  the  second  right  rib  with  the  sternum, 

Tlie  origin  of  the  pulmonary  artery  is  on  a  line  with  the  iunction  of  the  car- 
tilages of  the  third  ribs  with  the  sternum.  The  tip  of  the  left  auricle  rests 
against  its  left  side.  The  pulmonary  artery  ascends  about  two  inches  before 
it  divides ;  and  at  that  point  a  portion  of  the  margin  of  the  vessel  comes  to 
the  left  of  the  sternum  between  the  cartilages  of  the  second  and  third 
ribs.  The  division  of  the  artery  is  on  a  line  with  the  upper  edge  of  the  car- 
tilage of  the  second  ribs  where  they  join  the  stenium. 

The  ascending  vena  cava  passes  through  the  diaphragm  by  an  ojwning,  which 
corresponds  to  the  upj)er  part  of  the  xiphoid  cartilage. 

In  various  morbid  states  the  aj>ex  of  the  heart  Ls  formed  by  the  right  ven- 
tricle alone,  or  by  the  right  and  left  together:  in  hypertrophy  of  the  right 
side,  for  example,  associated  with  bronchitis  or  with  emphysema.  When  the 
riglit  ventricle  chiefly  enters  into  the  formation  of  the  apex  of  the  heart,  the 
apex  is  then  broad  and  rounded,  rather  than  of  the  normal  conical  form,  and 
is  evidence  of  long-sstiinding  pulmonary  obstruction  (Bellingham,  Bouil- 
LAUD,  Fuller,  Peacock,  \Valshe,  Wilks). 


Section  V. — Dimensions  of  the  Orifices  of  the  Heart. 

The  arterial  orifices  progressively  increase  equally  till  the  meridian  of  life; 
after  which,  as  age  advances,  the  aortic  orifice  enhirgesmore  rapidly ;  so  much 
so  that  in  old  age  it  sometimes  is  larger  than  tiie  pulmonary  artery  orifice. 
Bevond  fifty  years  this  is  apt  to  occur. 

In  children,  up  to  the  sixth  or  to  the  tenth  year,  the  orifices  (arterial)  are 
both  the  sjinie ;  after  this  the  pulmonary  orifice  increases  more  rapidly,  and 
l)ecomes  larger  than  the  aortic. 

Tiie  two  auriculo-ventricular  orifices  progrt»ssively  grow  or  enlarge  at  a 
uniform  rate  till  the  right  side  acquires  the  start  of  the  loft  at  an  early  age. 

The  healthy  working  of  the  heart  is  consistent  rather  with  its  relative  size, 
and  the  relative  dimensions  of  the  orifices  to  each  other,  compared  with  the 
size  and  weight  of  the  body  generally,  the  condition  of  other  organs,  such  as 
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the  lungs,  the  liver,  the  stomach,  the  spleen,  and  the  kidneys,  than  with  the 
absolute  size  of  the  heart  itself.  In  health,  there  is  found  to  be  a  certain  de- 
terminate relative  magnitude  of  the  four  orifices  of  the  heart  to  each  other ; 
and  therefore  a  relative  magnitude  of  the  areas  of  those  orifices,  as  shown  by 
Dr.  Herbert  Davis,  in  Proceedings  of  Royal  Society,  No.  118,  1870. 

Measurements  of  the  four  orifices  of  the  heart  have  now  been  recorded  with 
great  exactness  by  several  anatomists,  to  the  thmisandth  part  of  an  inch ;  and 
the  mutual  relationship  of  the  areas  of  these  orifices  is  of  practical  impor- 
tance in  connection  with  cardiac  lesions.  To  Bizot  in  France,  and  to  Drs. 
Peacock  and  Reid  in  this  country,  we  are  mainly  indebted  for  the  most 
careful  and  trustworthy  measurements  of  the  circumferences  of  the  orifices. 

The  mean  circumference  of  the  four  orifices  of  the  heart,  expressed  in 
English  inches,  is  as  follows : 


CiRCUMFKRKNCR*     MEASUREMENTS 

Circumference  Measurements 

(Dr.  Reid). 

Orifices.                                          Male.  Female. 
Tricuspid,  .                          .6.3       4.9 

Orifices. 
Tricuspid,    . 

R.  Peacock). 

Male. 
.     4.74 

Female. 
4.562 

Pulmonic,.         .                 .8.7       3.5 

Bulmonic,    . 

.     8.652 

8  498 

Mitml,       .                          .     46       4.2 

Mitral, 

.     4 

8.996 

Aortic,       .        .         .         .     3.2       3 

Aortic, 

.     8  14 

8.019 

The  mean  areas*  of  the  four  orifices  are  thus  found  to  be : 

Area  ik  Square  Inches 

Area 

IN  Square  Inches 

(Dr.  Peacock). 
Orificen.        Male.   Female. 
Tricuspid,     1.78     16    —  1}  sq.  in.  nearly. 
Pulmonic,    1.00        97  =  1               " 

Orifices. 
Tricuspid, 
Pulmonic, 

(Dr.  Rkid). 

Male. 
.     2  24 
.     1.01 

Female. 
1.9 
1. 

Mitml,         1.27     1.27  =  IJ             " 

Mitral, 

.      •   .     17 

1.4 

Aortic,           .78      .67  —    }             ** 

Aortic, 

.         .       .o 

.71 

Thus  the  tricuspid,  having  the  largest  area,  is  more  than  double  the  size  of 
the  aortic  opening ;  and  the  law  which  Dr.  Davis  believes  to  be  distinct  and 
constant,  regulating  their  relative  magnitude  in  health,  is  found  by  compar- 
ing the  ratios  of  the  areas  of  the  corresponding  orifices,  expressed  as  below : 

Area  of  Tricuspid, 1.78  

ArTiT^^rMitfiU;  1727  ~  ^'^  "*'"'*^^^'- 

Area  of  Pulmonic, 


Area  of  Aortic, 


=  -_v  =  1.3  noarlv. 
.78 


Or  the  area  of  the  trinumid  bears  nearly  the  same  ratio  to  the  area  of  the 
mitral  which  the  ratio  of  the  area  of  the  pulmonic  orifice  does  to  that  of  the 
Oiortie  orifice, — /.  c,  if  the  trirxntjnd  orifice  were  twice  the  size  of  the  mitral 
imfwe  in  area,  the  pulmonic  orifice  ought  to  be  twice  the  size  of  the  aortic  ori- 
fice in  area.     The  two  ratios  differ  only  by  about  one-tenth. 

In  man,  the  horse,  donkey,  dog,  ox,  calf,  .sheep,  and  pig,  the  same  result 
has  been  found ;  and  generally  it  is  ob.«er\'ed  that  the  area  of  the  tricuspid 
orifice  is  larger  than  the  area  of  the  mitral  orifice  by  1.3  inch  nearly;  and  so 
also  18  the  area  of  the  pxdmonic  orifice  larger  than  the  aortic  orifice  by  the  same 
amount. 

One  healthy  orifice  b<Mng  known,  the  area  of  the  corresponding  opening  on 
the  other  side  can  thus  be  calculatinl ;  and  any  deviation  may  be  determined, 
and  amount  of  contraction  or  dilatation  fairly  (estimated.  So,  also,  if  the 
areas  of  any  three  of  the  openings  be  known,  the  area  of  the  fourth  can  be 
correctly  estimated. 


*  The  area  is  got  by  multiplying  the  square  of  the  circumference  by  .07958. 
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Generally  speaking,  the  tricuspid  orifice  ought  to  be  larger  than  the  miiral 
orifice^  and  almost  half  as  large  again  as  the  aortic  <ynfi4X. 

The  mitral  orifice  ought  to  be  larger  than  the  orifiice  of  the  pulmonary  artery, 
and  larger  than  the  orifice  of  the  aorta  by  more  than  one-fourth. 

The  orifice  of  the  pidmonary  artery  ought  to  be  larger  than  the  orifice  of  the 
aorta  by  about  one-eighth  ( W  ilks). 

The  mitral  orifice  tends  to  diminish  under  all  forms  of  disease  which  diminish 
the  supply  of  blood  coming  from  the  lungs  to  the  left  side  of  the  heart — 
e.  g.,  smallness  of  the  chest  and  lun^  compared  with  the  size  of  the  person, 
and  imperfect  respiratory  acts.  Such  forms  of  contraction  are  independent  of 
organic  disease  of  the  part,  and  are  unlike  induration,  which  implies  increased 
development  of  tissue  round  the  orifice  which  leads  to  its  contraction.  Under 
this  latter  condition  ulceration  may  ensue,  when  the  anterior  curtain  of  the 
valve  is  generally  partially  destroyed,  when  large  soft  vegetations  or  concrete 
fibrin  arc  deposited  from  the  blood,  and  are  found  adhering  to  the  diseased 
parts. 

If  the  mitral  orifice  is  relatively  small  and  contracted,  the  left  auricle  may 
become  surcharged  with  blood.  Its«walls  are  then  apt  to  become  thick,  toueh, 
and  hypertrophied,  in  place  of  being  uniformly  thin.  Pulmonary  obstruction 
is  associated  with  this  condition,  and  enlargement  of  the  right  side  is  a  subse- 
quent effect. 

Aortic  obstruction  or  contraction  enlarges  relatively  all  other  parts  of  the 
heart. 

The  orifices  of  the  right  side  of  the  heart  exceed  in  size  those  of  the  left, 
and  more  esjxicially  the  auricula-ventrieidar  orifices,  compared  with  the  arterial 
orifices;  but  in  advanced  life  the  aorfic  orifice  tends  to  exceed  the jpu/mowary. 

The  researches  of  Bizot,  Peacock,  and  Keid,  all  show  that  the  size  of  all 
the  orifices  of  the  heart  is  relatively  greater  in  the  male  than  in  the  female, 
and  that  their  size  progressively  increases  as  life  advances  in  both  sexes. 

The  following  are  the  average  dimensions  of  the  orifices  of  the  heart  given 
by  Bizot: 

Male.  Female. 

Right  auriculo-ventricular  orifice,    .        .         .     54.12  lines.  48.25  Hues. 

Left  Huriculo- ventricular  orifice,      .         .         .     45.17     **  41.3       ** 

Pulmonary  orifice, 82.2       «*  80.7       ** 

Aortic  orifice, 31.16     '*  28.4       »* 


SfttioiI  VI. — Relative  Bulk  and  Weight  of  the  Lungs  and  Heart. 

Bulk. — From  birth  to  extreme  age  the  volume  of  the  heart  is  continually 
increasing,  very  obviously  up  to  the  twenty-ninth  year.  Such  growth  im- 
plies— 

(1.)  Progressive  enlargement  of  its  orifices. 

(2.)  Increasing  thickness  of  walls  of  ventricles,  and  especially  of  the  left. 

(3.)  Progressive  increase  of  weight  and  bulk — the  bulk  varying  from  12.5 
to  19.8  cubic  inches  in  normal  adult  heart.s. 

The  thickness  of  the  parietes  of  the  heart  varies  also  with  age;  those  of  the 
left  ventricle  are  thicker  in  the  male  than  in  the  female  at  every  age,  and  the 
thickness  increases  as  age  advances.  The  parietes  of  the  right  side  increase, 
but  in  a  much  less  ratio. 

The  thickest  part  of  the  parietes  of  the  left  ventricle  is  at  the  centre,  next 
at  the  base,  and  it  is  thinnest  at  the  aj>ex  (the  mean  thickness  is  under  six 
lines).  The  thickest  part  of  the  parietes  of  the  right  ventricle  is  at  the  base, 
where  it  is  above  ^iw  lines.  The  thickest  part  of  the  Mptum  ventriculcrum  \» 
at  its  centre. 

There  are  certain  disea.'^es  which  tend  to  increase  the  weight  of  the  heart, 
without  the  valves  or  aorta  being  necessarily  diseased.     For  example,  chronic 
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hronehUis  tends  considerably  to  increase  the  weight,  and  so  does  Brighfs  du- 
etue  of  the  kidnei^.  The  weights  (abnormal)  of  the  heart  arrange  themselves 
in  the  following  order,  beginning  with  the  highest : 

1.  Without  material  disease  of  valves,  aorta,  or  lungs.  Dr.  Peacock  records 
a  weight  of  40  ounces  12  drachms. 

2.  With  adhesion  of  pericardium  alone. 

3.  With  cLartic  disease  the  enlargement  is  considerable. 

4.  With  aortic  valve  disease  there  is  greater  enlargement. 

5.  With  mitral  valve  disease,  enlargement  is  not  so  considerable  as  in  either 
aortic  disease  or  aortic  valve  disease. 

Weight. — The  absolute  weight  of  the  lungs  and  of  the  heart  increases  as 
life  advances,  and  is  greater  in  the  male  than  in  the  female  at  all  ages  (Bizor, 
Boyd,  Peacoc^k). 

The  following  are  the  records  given  by  Dr.  Boyd  in  his  paper  already  re- 
ferred to: 


Tablx  showing  the  Relative  Avbraokh  of  Body-Wkioht,  and  the  Weight 
OF  THE  Lungs  and  Heart,  as  to  Age  and  Height. 


1  — 
I 


Aire  and  Sex. 


Yean. 

(^  r  enmU.', 

2  to  4   {*?«'% 

4  to  7  <I  i?"^**'; 

7  to  14  r  ■!»         I 

14  to  20  ■!  ^^"'-•; 

20  to  80  J  ^"^%^ 
80  to  40  /  ^'"^''\- 

*»'"«>\  Female, 

80  to  flo  ■;•?*'''•,• 

60  to  70 -I  i' •**''', 


70  to  80 


(  Mu1(>. . 
(  Fi'inalo, 


Above  80  '  J'»l<'', 


Boclv- 
wt'i|?ht. 


lbs.   ()«. 
14     0 
13     2 

20    0 
'       18     7 

2o    8 
24    9 

'       42    6 
38    6 

I       68    0 
I       C3  14 

92  14 
80  13 

98  8 
87     0 

102    0 

84     9 

102  0 
80    0 

103  13 
86  14 

106  13 
80    4 

99  0 
79     6 


B<Kiv-       !    Weight  of 
height.        Kight  Luug. 


iDcheH. 
28.5 
27.7 

31.6 
31.6 

37  6 
37.0 

47.0 
45.0 

60.5 
67  7 

66.75 
62.0 

66  5 
62  0 

66.8 
62.0 

66  0 
62.0 

65.7 
61.6 

65.7 
61.0 

66.7 
♦VOO 


(Junce8. 

4  12 
3  58 

5.45 

5  04 

6  27 
6  52 

10.14 
8.82 

20  4 
17.62 

32.34 
21.89 

28.47 
18.74 

31.21 
19.73 

30. 3J 
19.48 

28.52 
20.32 

18.77 
16.76 

30  46 
18.22 


Weight  of       Weight  of 
Left  Luug.  ■       Ueart. 


Ounces. 
3.99 
2  96 

5.08 

4  24 

6.01 

5  45 

10.38 
8.17 

19.67 
16.08 

30  09 
16.71 

24.29 
17.64 

28.68 
17  47 

26  29 
17.08 

24  16 
16.69 

17.11 
14  59 

24.30 
16  23 


Ounces. 
1  66 
1.47 

2.14 
2.11 

2.77 
2.8 

4  25 
4.38 

7.61 
8.46 

10.96 
•9.08 

11.36 
9.45 

11.63 
9.6 

11.83 
10.44 

12.94 
10.64 

13.14 
10.10 

12  1 
10.27 
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Section  VII. — Mode  of  Examination  of  the  Heabt. 

In  order  to  determine  the  nature,  the  situation,  and  the  extent  of  morbid 
changes  in  the  heart,  it  is  necessary  to  be  able  to  recognize  readily  any  altera- 
tion in  the  heart's  impulse,  either  as  regards  its  strength  or  the  situation  in 
which  it  is  felt — it  is  necessary  to  be  able  to  detect  any  difference  in  the  extent 
and  degree  of  the  heart's  superficial  dulness,  or  any  change  in  the  character 
of  its  sounds  different  from  those  which  are  normal. 

Inspection,  palpation,  percussion,  and  auscultation  are  all  therefore  capable 
of  affording  valuable  assistance  in  arriving  at  a  diagnosis ;  and  the  following 
statements  are  condensed  from  the  admirable  writings  of  Drs.  Bellingham, 
Fuller,  Gairdner,  Stokes,  and  Walshe. 

The  inspection  of  the  externa]  surface  of  the  thorax,  and  the  application 
of  the  hand  to  the  prcecardial  region  should  never  be  omitted.  Positive  in- 
formation is  obtained  by  these  two  methods  of  examination,  which  mutually 
mmat  one  another. 

The  exact  point  at  which  the  apex  of  the  heart  comes  in  contact  with  the 
parietes  of  the  chest  may  be  determined  simply  by  inspection.  The  strenath 
or  feehlenem  of  the  impulse  of  the  heart  is  to  be  determined  by  the  application 
of  the  hand. 

By  inspection  it  is  ascertained  whether  the  two  sides  of  the  thorax  are  sym- 
metrical ;  and  (in  connecticm  with  cardiac  diagnosis)  whether  there  is  any 
bulging  in  the  prcccardial  region,  or  any  unusual  pulsation  at  any  part  of  its 
parietes  in  the  large  arteries  which  come  off  from  the  arch  of  the  aorta,  as 
well  as  in  the  jugular  veins  or  epigastric  region. 

By  the  application  of  the  hxnd — palpation — the  force  or  impulse  of  pulsa- 
tion is  determined,  the  frequency  or  slowness  of  the  heart's  action  is  judged 
of,  and  the  regularity  or  irregularity  of  its  movements.  We  may  likewise 
appreciate  by  this  means  any  tretnortt  ot  frictions  which  accompany  its  action 
in  the  pericardium.  To  determine  the  impulse  of  the  heart,  the  hand  must 
l)e  placed  directly  upon  the  surface  of  the  chest ;  but  mediate  palpation  may 
be  used  by  placing  one  end  of  the  stethoscope  over  the  part  where  the  impulse 
is,  when  the  extent  to  whic^h  the  instrument  is  elevated,  and  the  force  with 
which  this  is  accomplished,  will  give  an  accurate  idea  of  the  strength  of  the 
heart's  impulse,  especially  in  hyiKjrtrophy,  or  in  hyi)ertrophy  with  dilatation 
of  the  ventricles. 

In  healthy  i)ersons  with  well-formed  chasts  the  impulse  of  the  heart  is  so 
slight  as  not  to  be  perceptible  to  the  individual  himself;  and  it  is  felt  only 
at  one  spot — namely,  between  the  cartilages  of  the  fifth  and  sixth  ribs  on  the 
left  side — /.  e.,  from  one  to  two  inches  below  the  nipple,  and  to  its  sternal 
side.  When  the  parietes  of  the  chest  are  much  loaded  with  fat,  the  impulse 
is  scarcely  jwrceptible  to  the  hand  ;  while  in  thin  persons  it  is  evident  to  the 
eve. 

The  impulse  Ls  somewhat  stronger  in  the  erect  than  in  the  recumbent  pos- 
ture. A  forced  inspiration  diminishes  it,  and  causes  it  to  be  felt  lower  down 
than  usual ;  while  a  deep  inspiration  elevates  the  ribs,  without  raising  the 
heart  in  the  same  degree. 

In  a  forced  expiration  the  impulse  is  more  perceptible,  and  is  felt  higher 
up.  In  examining  the  heart  it  is  therefore  uecessar}-  to  make  the  patient  vary 
his  pasition,  and  to  examine  the  heart  both  during  ins])iration  and  expiration. 
Calmness  and  tranquillity  on  the  part  of  the  patient  must  be  obtained,  be- 
cause mental  excitement,  as  well  as  exercise  or  exertion,  increases  the  impulse 
of  the  heart.  A  diminished  impulse,  circumscribed  or  feeble,  is  due  to  feeble- 
ness of  the  action  of  the  heart  from  dL<ea.*4e  or  alteration  of  its  muscular  tissue 
— as  in  softening  or  fatty  degeneration  of  its  tissue,  or  general  debility  of  the 
system ;  or  owing  to  disease  in  the  lungs  or  |K»ricardium — as  from  eflusion 
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into  the  sac — when  the  aj)ex  of  the  organ  may  be  prevented  from  coming  in 
contact  with  the  parietes  of  the  chest.  The  impulee  is  also  diminished  iu 
cases  of  attenuation  of  the  walls  of  the  ventricles,  with  dilatation  of  their 
cavity.  Emphysema toiLs  lungs  may  likewise  overlap  the  heart,  and  prevent 
it9  impulse  from  being  felt.  Increased  impulse  of  the  heart  is  generally  due 
to  some  morbid  state  of  the  heart  itself  It  is  stronger  than  natural  in  hyper- 
trophy of  the  walls  of  the  left  ventricle,  and  is  greatest  in  hypertrophy  with 
dilatation  of  the  ventricles.  In  such  cases  the  impulse  is  slow,  gradual,  heav- 
ing, double,  and  occasionally  so  violent  as  to  shake  the  bed  on  which  the  pa- 
tient rests.  This  slow,  progressive,  heaving  impulse  is  produced  by  no  other 
cause  than  hypertrophy  with  dilatation  of  the  ventricles  of  the  fieart ;  and 
in  such  cases  tne  extent  of  surface  over  which  the  impulse  is  felt  is  much  in- 
creased, and  the  whole  side  of  the  chest  is  sometimes  elevated  by  the  action 
of  the  organ.  The  double  impulse  which  can  be  felt  is  due  to  the  fact  that 
the  diastole  as  well  as  the  i^ystole  of  the  ventricles  is  accompanied  by  an  appre- 
ciable impulse.  Adhesions  of  the  pericardium  to  the  pleurae  of  opposite  sides 
mav  so  bmd  down  an  enormously  large  heart  that  its  impulse  will  not  be  felt. 

The  situation  of  the  impulse  of  the  heart  may  be  altered  by  displacement  of 
the  heart  itself,  as  in  cases  of  empyema,  towards  the  left  side  when  the  right 
pleural  cavity  is  distended  with  fluid,  and  to  the  right  side  when  the  left 
pleural  cavity  is  distended  with  fluid.  The  impulse  may  then  be  felt  on  the 
right  of  the  sternum.  In  cases  of  ascites  the  heart  may  be  pushed  upwards, 
and  its  impulse  felt  on  a  plane  higher  than  natural ;  so  also  in  cases  of  ovarian 
and  other  abdominal  tumors,  hysterical  tympanitis,  or  iu  advanced  stages  of 
pregnancy.  In  emphysema  of  both  lungs  the  heart  is  dis|)Jaced  downwards, 
so  that  the  impulse  is  then  felt  sometimes  as  low  down  as  the  epigastric  region. 
When  fluid  is  eflused  into  the  pericardium,  the  site  of  the  impulse  is  somewhat 
elevated  ;  and  as  the  amount  of  fluid  increases,  the  impulse  becomes  weaker, 
unequal,  undulatory,  or  irregular ;  and  when  the  effiision  is  very  considerable 
the  impulse  will  l)e  altogether  absent. 

In  hyp<»rtrophy  of  the  left  ventricle,  with  dilatation  of  it«  cavity,  the  im- 
pulse is  felt  lower  down  than  natural,  more  to  the  left  side,  and  occasionally 
on  a  line  vertically  from  the  axilla. 

In  hypertrophy  with  dilatation  of  the  right  ventricle,  the  impulse  is  felt 
lower  down,  and  more  to  the  right  side  than  natural,  and  not  unfrequently  on 
a  line  with  the  xiphoid  cartilage. 

In  the  former  case  (hyi>ertrophy  with  dilatation  of  the  left  ventricle)  the 
impulse  is  progressive,  heaving,  and  stnmg,  elevating  the  hand  or  stethoscope 
of  the  observer,  and  felt  over  a  very  much  larger  surface  than  natural ;  in 
the  latter  case  (hyiwrtrophy  with  dilatation  of  the  right  ventricle)  the  impulse 
id  felt  over  a  more  circumscrilx'd  space,  and  is  neither  heaving,  prolonged,  nor 
very  stnmg.  But  the  downward  displacement  of  the  heart  is  not  due  only  to 
the  hypertrophy.  ThrtKj  causes  conspire  to  produce  it :  one  is  the  hypertrophy 
of  the  organ  ;  another  is  the  dyspna^al  inflation  of  the  lungs ;  anJ  another  is 
the  flattening  of  the  diaphragm,  which  always  exists  where  there  is  an  abid- 
ing source  of  dyspmea.  This  descent  and  flattening  of  the  diaphragm  is  due 
to  the  instinctive  effJjrts  made  in  all  forms  of  dyspnoea  to  obtain  more  air. 
The  large  heart  is  thus  pushed  downwanls  by  tlie  dyspnceal  lung  inflation, 
and  pulled  downwards  by  the  diaphragm  (Hyde  Salter,  Brit  Medical  Journal, 
February  8,  18()2). 

Turgc^cence  and  puUations  in  the  jugular  vein^  are  to  be  appreciated  by  in- 
spection and  palpation.  They  are  signs  which  accompany  advanced  stages 
of  some  canliac  diseases.  Turgescence  is  the  most  common,  and  occurs  in 
cues  in  which  an  im]H'diinent  exists  to  the  free  pa.ssage  of  the  blood  through 
the  right  side  of  the  heart ;  and  in  such  cases,  when  the  tricuspid  valve  iin- 
perfcctly  closes  the  right  auriculo-ventricular  orifice,  and  so  i)ermits  regurgi- 
tation into  the  auricle  at  each  systole  of  the  right  ventricle,  we  have  pulsation 
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of  the  jugular  veins  as  well  as  turgescence.     Pulsation  \b  always  most  evident 
inimediat-ely  above  the  clavicles,  and  may  extend  half-way  up  the  neck. 

When  the  viitral  valve  permits  regurgitation,  a  "purring  tremor"  may  be 
felt  when  the  hand  is  placed  over  the  region  of  the  viUrcU  valve ;  and  a  simi- 
lar tremor  may  be  felt  over  a  dilated  aorta  when  the  valves  are  incompetent, 
or  when  a  communication  exists  between  a  vein  and  an  artery.  The  jarring 
pulse  in  the  radial  artery,  in  cases  of  aortic  valve  incompetency,  is  an  instance 
of  the  "  purring  tremor    felt  in  an  artery  of  small  calibre. 

Peroussion. — The  whole  of  that  portion  of  the  anterior  wall  of  the  chest 
behind  which  the  heart  is  situated  is  sometimes  called  the  prascordial region; 
but  anatomicaUy  it  is  a  region  more  limited,  corresponding  to  that  part  of  the 
pericardium  of  the  heart  uncovered  by  the  lungs  (Fig.  102,  ante,  p.  273). 

Both  regions,  however,  are  definable  by  the  limits  of  a  dull  sound  on  per- 
cussion and  more  slight  percussion. 

The  portion  of  heart  uncovered  by  lung  seldom  exceeds  two  inches  in  anv 
direction.  It  has  a  triangular  shape,  the  base  below,  the  apex  above.  It 
consists  of  a  portion  of  the  apex  of  the  right  ventricle,  and  of  part  of  the  left 
ventricle  near  its  apex,  and  is  on  a  plane  below  the  nipple  and  the /owrfA  rib. 
Its  base  is  on  a  line  with  the  cartilage  of  the  sixth  rib.  Its  apex  is  at  the 
point  where  the  margins  of  the  opposite  lung  begin  to  separate  from  one  an- 
other— i.e.,  immediately  below  \hQ fourth  rib.  The  triaiigular  boundaries  of 
this  anatomically  true  proicordial  space  are  constituted — (1.)  On  the  right  aide 
of  the  thin  edge  of  the  right  lung,  by  nearly  a  vertical  line  through  the  centre 
of  the  sternum ;  (2.)  On  the  left  siae  of  the  thin  margin  of  the  left  lung,  by 
a  more  or  less  oblique  line  through  the  cartilages  of  the  fifth  and  sixth  left 
ribs ;  (3.)  Below,  it  is  bounded  by  the  diaphragm. 

Over  this  region,  to  slight  j)ercussion,  a  sound  less  dull  than  that  yielded 
by  the  liver  is  elicited,  and  on  stronger  percussion  a  difference  of  sound  can 
be  detected  where  the  thin  margin  of  the  lungs  covers  the  heart.  The  mode 
of  percussing  this  region,  so  as  to  mark  the  lung  part  and  the  heart  part,  is 
to  lay  one  finger  over  the  decidedly  dull  part,  and  another  over  the  slightly 
resonant  edge  of  the  lung,  when,  by  striking  the  two  fingers  alternately,  the 
arched  lino  along  whicli  the  organ  lies?  in  contact  with  the  walls  of  the  chest 
may  be  traced  with  accunioy,  unless  fat  obscures  the  resonanw  (Hope). 

Another  means  of  estimating  the  size  of  the  heart  is  by  aviicuitatory  percus- 
sion. This  ro(iuircs  two  competent  persons  to  determine  the  result,  and  is 
managed  as  follows:  "A  solid  cedar  cylinder,  six  inches  in  length  and  one 
inch  in  diameter,  cut  in  the  direction  of  the  fibres,  and  with  an  ear-piece 
attached,  is  applied  to  the  centre  of  the  pro'cordial  region,  while  the  car  is 
applied  to  the  other  end :  percussion  is  then  made  by  another  j)erson  from 
the  point  near  where  the  cylinder  is  applied  towards  the  limits  of  the  heart  in 
every  direction.  So  long  as  percussion  is  made  over  the  body  of  the  heart,  a 
distinct  sliarj)  shock  is  felt  directly  in  the  ear;  but  as  soon  as  the  limits  of 
the  heart  are  passed,  this  sharp  shock  immediately  ceases,  even  in  passing 
from  one  solid  organ  to  another  in  contact  with  it,  as  from  the  heart  to  the 
liver"  (Drh.  Cammann  and  Clark).  Practice  will  enable  a  discrimination 
to  be  made  between  the  characteristic  sound  of  the  heart  and  the  difiuse<i 
shock  produc(Kl  by  striking  the  ribs. 

The  mean  diameter  of  the  healthy  adult  heart  region  (not  the  anatomical 
pri€cordi(d  roj^ion  only)  has  been  found  to  be  iis  follows : 

Iiichos.    Liiien. 

,...,,.,  f  Main,        4  0 

^  ortical  diameter,    .     .       ^  y^^^^^^ .j  . 

rr>  I*  f  Male, 4  4 

Tran.vemt  diameter,      .      -^  jTemalo 4  1 

„.,,,,.  T         .  r  Male, 4         10 

Rmht  oblirjuo  diameter,      .^  pemale 4         10 

,-,,.,..  f  Male, ;j         10 

Left  oblique  diameter,  .      -.  p^mnie 3  y 
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€renerally  the  re^on  of  this  deefpsecded  dulness  extends  transversely  from 
the  left  nipple  to  a  little  beyond  the  right  of  the  sternum,  and  vertically  from 
the  third  to  the  sixth  ribs.  The  true  anatomical  prcecordial  space  may  be 
diminiithed  if  the  lungs  are  largely  developed,  and  may  disappear  if  the  ante- 
rior margins  of  the  lungs  are  emphysematous,  so  that  their  edges  meet  in  front 
of  the  organ. 

The  region  of  the  heart's  superficial  dulness  is  increased  whenever  the  heart 
is  enlarged,  or  whenever  fluid  to  any  amount  is  effused  into  the  sac  of  the 
pericardium.  If  the  walls  of  the  ventricles  are  hypertrophied,  or  if  their 
cavities  are  dilated,  the  dulness  will  extend  over  a  wider  surface,  and  its  ex- 
tent is  in  some  degree  a  measure  of  the  increased  size  which  the  organ  has 
attained.  The  enlarged  heart  pushes  aside  the  lungs,  and  a  larger  portion  of 
it  comes  in  contact  with  the  narietes  of  the  chest.  In  hypertrophy  with  dila- 
tation, the  heart  attains  the  largest  size  that  it  is  capable  of,  and  the  pruM^or- 
dial  region  may  yield  a  dull  sound  over  a  square  surface  of  from  two  to  six 
inches.  When  hypertrophy  predominates  over  dilatation,  the  space  which 
yields  a  dull  sound  is  wider  from  above  downwards.  When  dilatation  pre- 
dominates over  hypertrophv,  the  region  in  which  a  dull  sound  is  yielded  trans- 
versely is  wider.  When  tliere  is  fluid  in  the  pericardium,  a  larger  surface 
than  natural  in  the  prcecardial  region  yields  a  dull  sound  ;  the  degree  of  dul- 
nesB  is  more  pronounced  and  the  sensation  of  resistance  considerably  greater 
than  in  the  former  caae. 

The  situation  of  the  dulness,  its  amount  and  degree,  are  the  guides  as  to  its 
probable  cause.  When  it  is  caused  by  enlargement  of  the  heart,  the  site  of 
the  dulness  is  lower  down  and  more  to  the  left  side  than  w^hen  it  dei)ends 
upon  liquid  eflTused  into  the  pericardium.  If  a  large  amount  of  fluid  is  con- 
tained in  this  sac,  a  dull  sound  may  be  elicited  by  percussion  as  high  as  the 
articulation  of  the  second  rib  with  the  stenium,  and  even  in  some  cases  as 
high  as  the  first  rib.  The  degree  of  dulness  over  fluid  is  also  much  more 
markeil  than  over  the  heart  itself,  and  the  resistance  to  the  finger  is  greater. 
Solidification  of  lung  in  the  immediate  vicinity  of  the  heart  will  cause  an 
apparent  extension  of  the  cardiac  dulness. 

Anioultation  and  the  Sounds  associated  with  the  Action  of  the  Heart. — 
Auscultation  of  the  heart,  like  that  of  the  lungs,  may  be  either  mediate  or 
immediate ;  but  generally  there  are  many  objections  to  immediate  ausculta- 
tion. In  the  case  of  females  it  is  indelicate ;  in  dirty  persons  it  is  disagreea- 
ble; while  in  contagious  diseases  it  is  not  without  risk;  besides,  there  are 
0ome  situations  in  which  either  the  ear  cannot  be  applied,  or  in  which  the 
stethosco])e  is  much  more  convenient.  In  cases  of  valvular  disease  of  the 
heart  the  stethoscope,  and  especially  the  forms  of  the  double  stethoscoj)e 
already  descril)ed,  are  absolutely  necessary  in  many  cases. 

The  phenomena  of  the  heart's  action,  as  observed  by  the  eye  on  the  heart 
of  a  living  animal  expos(»d  to  view,  or  as  apj)re('iate<l  by  the  ear  and  hand 
applie<i  over  the  cardiac  region  of  man,  are  of  the  most  definite  nature  ;  and 
in  determining  the  alterations  of  sound  pnxluced  by  disease,  it  is  necessary  to 
bear  in  mind  the  occurrence  and  se<iuencc  of  the  following  incidents. 

The  two  auricles  of  the  heart  contract  at  the  same  instant  of  time,  and  the 
contractions  of  the  right  and  left  ventricles  are  also  simultaneous.  The  con- 
traction of  the  ventricles  follows  immediately  that  of  the  auricles.  Tlie  relaxa- 
tion of  the  fibres  of  each  iwirt  of  the  heart  follows  immediately  their  ccmtractioii, 
and  a  short  but  distinctly  ai)preciable  period  of  com])lete  repose  of  the  whole 
inter>'cnes  l>etween  the  relaxation  of  the  ventricles  and  the  sewmdary  contra c- 
tion  of  the  auricles.  Kjich  complete  revolution  of  the  heart  is  thus  accom])aiiied 
hv  two  succH^ssive  sounds,  sepamteil  from  each  other  by  two  intervals  of  silence. 
These  two  sounds  are  unlike;  and  the  two  {)eriod«  of  silence  differ  in  duration. 
Within  the  limits  of  health  these  sounds  have  a  iniriMe  duration,  &nd  limit  of 
mrfaee  over  which  tliey  are  heani,  as  well  as  of  inteimty,  and  of  a  certain 
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rhythm.  The  rhythm  of  the  heart  is  maintained  when  its  two  sounds  succeed 
each  other,  and  are  followed  by  an  interval  of  re})08e,  which  varies  in  length 
according  to  the  duration  of  the  previous  systole,  and  according  to  the  rapidity 
with  which  the  sounds  succeed  each  other. 

The  first  sound  is  coincident  with  the  systole  of  the  ventricles,  the  impulse 
of  the  a|)ex  against  the  side  of  the  chest,  and  the  pulse  of  the  carotids.  It  is 
sometimes  also  called  the  systolic  or  inferior  sound  of  the  heart.  It  should  be 
listened  to  over  the  apex  of  the  heart,  and  the  carotid  puUefelt  at  the  same  time. 

The  second  souna  is  synchronous  with  the  diastole  of  the  ventricles,  the 
recedence  of  the  heart  from  the  side,  and  the  pulseless  state  of  the  carotids.  It 
is  sometimes  also  called  the  diastolic  or  superior  sound.  It  should  be  listened 
to  at  mid'Sternumj  near  its  left  edge,  and  on  the  level  of  the  second  interspace. 

A  very  short  silence  (which  only  becomes  obvious  when  the  pulse  does  not 
exceed  sixty  in  a  minute)  succeeds  the  first  sound;  but  a  distinctly  appreci- 
able period  of  silence  and  complete  repose — a  pause  of  some  duration — suc- 
ceeds the  second  sound. 

The  first  sound  is  of  a  prolonged  and  dull  character  compared  with  the 
second  sound,  which  is  more  quick,  short  and  clear,  and  bears  a  close  resem- 
blance to  that  produced  by  lightly  ta])ping,  near  the  ear,  the  knuckle  of  a  bent 
finger  tvith  tlie  soft  extremity  of  a  finger  of  the  other  liatid  {  Hope). 

The  Line  of  Transmission  of  these  sounds  respectively,  it  is  of  the  greatest 
practical  importance  to  observe;  because,  being  so  constant  in  health,  any 
variation  indicates  some  modifying  cause. 

The  first  sound  passes  slantingly  upwards  to  the  left  acromial  angle,  grow- 
ing weaker  and  weaker  on  the  way.  Ite  intcnsitv  diminishes  much  more  on 
the  way  to,  and  at,  the  right  acromial  angle.  The  propagation  backwards 
of  the  first  sound  is  thus  clearest  and  fullest  to  the  left — so  that,  while  audi- 
ble at  the  left  back,  it  may  be  inaudible  at  the  right. 

The  second  sound  has  the  region  of  the  base  for  its  centre;  and  in  nine 
people  out  of  ten  is  heard  more  clearlv  at  mid-sternum,  on  the  level  of  the 
second  interspace,  than  at  any  point  of  tlie  praeconlial  region  (Wamhe).  It 
radiates  towards  the  right  and  loft  acromial  angles,  and  with  greater  clear- 
ness to  the  left  than  the  right,  while  posteriorly  it  is  heard  at  the  surface  with 
less  clearucss  and  distinctness  on  the  right  side  than  on  the  left. 

Next  to  the  lines  of  propagation  of  the  sound  l)eing  detennined  as  above 
indicated,  it  is  necessary  to  analyze  the  sounds,  and  compare  them — (1.)  At 
both  sides  of  the  apex  and  region  of  the  base;  (2.)  At  ba.se  and  apex  on  the 
same  sides  of  the  organ.  (3.)  At  base  and  a|)ex  of  opposite  siden.  In  any 
one  of  these  Regions,  compared  with  the  other,  the  sounds  in  health  are  found 
to  vary  st)  materially  in  positive  and  relative  properties  that  any  single  de- 
scrij)tion  of  them  cannot  be  given. 

The  natural  sounds  of  the  heart  thus  indicated  may  be  of  abnormal  char- 
acter, as  reganls  intenj<ity,  pitch,  duration,  quality,  rhythm,  reduplication^  and 
apparent  disianre,  at  each  of  the  following  points:  namely,  at  the  third  inter- 
space, and  along  the  third  rib  for  the  distance  of  three  inches  from  the  left 
edgii  of  the  sternum,  for  all  sounds;  at  the  i)oint  where  the  aj)ex  beats,  for 
mitral  sounds;  at  the  left  of  the  sternum,  and  over  the  ensiform  cartilage  (if 
the  aj)ex  be  not  in  this  positi(m),/or  tricui(pid  sounds;  at  the  third  left  costal 
cartilage  and  adjoining  part  of  the  sternum,  for  both  aortic  and  pubnonary 
sounds;  at  the  second  right  and  second  left  c(xstal  cartilages, /or  the  sounds  of 
aortic  and  pulmonary  orific^^s  reitpectively  (  What  to  Observe,  p.  43). 

The  term  '* sound /^  in  reference  to  cardiac  diagnosis,  is  understood  to  refer 
to  the  natural  sounds  of  the  heart,  either  normal  or  nunlified  in  character,  sm 
detailed  above. 

It  is  important  to  ol)ser\'e  the  relationship  of  the  sounds  of  the  heart  to  the 
pulse.  The  first  sound  anticipates,  by  a  ver}'  short  but  appreciable  interval, 
the  pulse  of  the  wrist.     An  interval  consistent  with  health  is  undetermined; 
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but  it  may  be  stated  generally,  that  if  the  diastole  of  the  most  distant  arte- 
ries, such  as  the  posterior  tibial,  behind  the  inner  ankle,  or  the  arteries  on  the 
dorsum  of  the  foot,  is  so  much  retarded  as  to  become  synchronous  with  the 
seeond  noundy  the  state  indicates  disease.  It  is 'a  irequent  attendant  on  insuf- 
ficiency of  the  aortic  valves. 

When  the  sounds  of  the  heart,  after  a  certain  number  of  perfectly  regular 
beats,  are  suspended  during  the  time  usually  taken  to  perform  an  entire  revo- 
lution of  the  cardiac  functions,  the  sounds  of  the  heart  are  said  to  intermit 
A  sudden  pause  or  silence  then  occurs,  and  such  an  intermission  sometimes 
happens  more  or  less  regularly,  or  after  a  fixed  number  of  regular  beats. 
This  constitutes  vitermittence  or  intermissioii  of  the  heart's  action.  It  may 
occur  in  individuals  otherwise  in  perfect  health;  but  it  is  common  in  diseased 
states  of  the  valves  or  orifices  of  the  heart,  where  some  impediment  exists  to 
the  direct  passage  of  the  blood,  or  where  regurgitation  is  permitted. 

Morbid  Sounds  of  .the  Heart,  or  Murmurs,— The  term  ''murmur''  is  ap- 
plied to  a  sound  superadded  to  the  normal  sound  of  the  heart,  and  which 
may  occur  with  one  or  more  of  the  natural  sounds.  The  term  was  first  em- 
ployed  bv  the  late  Sir  John  Forbes,  and  has  been  very  generally  adopted 
since.  T)ie  natural  sounds  may  be  so  obscured,  or  even  obliterated,  that  the 
murmur  or  morbid  sound  is  alone  heard.  According  to  their  supposed  seat  of 
production  these  murmurs  are — (1.)  Endocardiuc,  sometimes  called  valmdar; 
(2.)  Pericardiac^  also  called  exocardiae. 

All  endocardiac  or  valvular  murmurs  yield  a  ''blowing"  "rough,*'  "rasp- 
ing/'  "sawing,''  "booming,"  or  "bellows"  smmd,  as  in  the  whispered  expressions 
of  the  words  "who"  or  "awe,"  the  double  letter  "ss,"  or  the  single  letter  "r;" 
and  there  are  certain  spots  where  they  may  be  heard  in  their  greatest  inax- 
imum  force;  namely, — (1.)  A  few  lines  above  the  left  apex;  (2.)  Just  above 
the  ensiform  cartilage  at  mid-sternum;  (3.)  On  the  level  of  the  third  inter- 
space; and  (4.)  At  the  junction  of  the  third  left  cartilage  with  the  sternum. 

The  physical  causes  which  may  explain  the  mechanism  of  these  murmurs 
are  due  either — (1.)  To  pure  constrictions  of  natural  orifices;  (2.)  To  pure 
widenings  of  natural  orifices;  (3.)  To  pure  roughness  of  surfaces;  or  (4.)  To 
the  association  of  the  latter  condition  with  either  of  the  two  former. 

When  murmurs  are  due  to  such  single  or  combined  mechanism,  they  are 
said  to  be  organic  murmurs,  to  distinguish  them  from  inorganic  murmurs  due 
to  certain  morbid  causes  not  vet  well  understood. 

These  inorganic  murmurs  are  connected — (1.)  With  certain  states  of  the 
bloo<l,  as  in  spaniemia;  or  (2.)  With  dynamic  or  functional  action  of  the  heart 
itself. 

It  is  of  the  greatest  imj)ortance  to  determine,  therefore,  the  nature  of  a  mur- 
mur, e8pe<ri*lly  as  to  whetlier  it  is  really  organic  or  ftnuftional. 

In  this  investigation  the  essential  points  to  be  in(iuired  into,  to  guide  the 
diagnosis,  are  as  follows:  (1.)  Olwerve  the  relationship  of  the  murmur  to  the 
systole  or  diastole;  that  is,  the  rhythm  of  a  murmur,  or  the  position,  in  point 
of  time,  which  it  holds  during  the  different  physiological  acts  which  constitute 
a  complete  cardiac  pulsation — namely,  the  contraction,  the  dilatation,  and  the 
period  of  reM  of  each  of  the  cavities;  (2.)  The  sjK)t  of  its  maximum  intensity 
on  the  surface  of  the  chest ;  (3.)  The  direction  in  which  the  mummr  is  tnuis- 
mitted ;  (4.)  Its  quality  and  pitch;  (5.)  State  of  the  natural  sounds  of  the 
heart  which  may  remain  ;  (0.)  Presence  or  absence  of  any  audible  phenomena 
in  the  arteries  or  veins,  or  both ;  and  (lastly).  The  duration  and  clinical  prog- 
ress of  the  ca.'ie. 

Each  orifice  of  the  heart  niav  be  the  seat  of  two  murmurs,  constrictive  and 
regurgitant,  with  or  againM  the  (uirrent ;  and  thus  eight  murmurs  art*  the  t4)tal 
number  the  occurrence  of  which  is  jwssible.  The  ea^tential  characters  of  thi»s<» 
murmurs  are  condenseil  as  follows,  fn>ra  Dr.  Walshe*s  I^actieal  Treatise  on 
Diseases  of  the  Lungs  and  Heart ;  and  from  Professor  W.  T.  Gairdner's  pajwr, 
VOL.  II.  20 
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eutitled  "  A  Short  Account  of  Cardiac  Murmurs,"  Edin.  Med.  Journal,  Nov., 
1861. 

In  determiniug  the  attributes  of  a  cardiac  murmur,  the  first  step  in  the  in- 
quiry is  to  determine  which  is  the  second  sound  of  the  heart,  and  which  is  the 
first  (see  j).  304).  In  the  rhythmical  succession  of  the  heart's  actions  the  phe- 
nomena which  we  can  appreciate  externally  are  a  little  later  than  the  com- 
mencement of  the  heart's  action.  Before  there  is  either  sound  or  impulse  the 
peristaltic  contraction  has  already  take?}  place;  and  whatever  the  pathological 
origin  or  seat  of  the  murmur  may  be,  those  which  immediately  succeed  the 
first  sound  and  the  impulse,  correspond  to  the  period  of  ventricular  contrac- 
tion ;  and  those  which  succeed  the  second  sound,  correspond  to  the  period  of 
ventricular  dilatation. 

Dr.  Gainlner  gives  the  following  classification  and  account  of  cardiac  mur- 
murs: 

1.  An  auricular  systolic  or  (presystolic  bruit)  murmur  is  one  which  precedes 
and  runs  up  to  the  first  sound  of  the  heart,  and  which  is  in  all  proDability 
produced  in  one  or  other  of  the  auriculo- ventricular  orifices,  inasmuch  as  it 
coincides  with  the  forcible  emptying  of  the  auricles  into  the  ventricles  through 
these  orifices.  Its  reasonable  interpretation,  therefore,  is  obstruction  to  the  cur- 
retit  of  the  blood  entering  a  ventrich.  If  the  lefl  auriculo-ventricular  orifice 
is  affected,  the  murmur  will  be  found  to  have  the  character  of  a  mitral  murmur, 
and  to  have  its  area  at  A  (Fig.  106).  If  on  the  contrary,  the  tricxuqnd  orifice 
be  obstructed,  the  murmur  will  occupy  the  triangular  area  C  (Fig.  106). 

2.  A  ventricular  systolic  murmur  succeeds  and  runs  off  from  the  first  sound  ; 
and  it  may  be  produced  either  in  the  auriculo-veniricular  or  in  the  arterial 
orifices.  In  either  case  it  coincides  with  the  emptying  of  the  ventricles ;  and, 
therefore,  if  auriculo-ventricular  in  origin,  it  is  a  murmur  of  regurgitation;  if, 
on  the  other  hand,  it  is  of  arterial  origin,  it  is  a  murmur  of  obstruction, 

A  ventricular  syMolic  murmur  may  thus  have  four  distinct  solutions  among 
organic  valvular  diseases.  If  the  area  be  mitral,  it  is  a  m.urmur  of  mitral 
regurgitation.  If  the  area  be  aortic,  it  is  a  murmur  of  aortic  obstruction.  If 
the  area  be  tricn.'ipid,  it  is  a  murmur  of  tricuspid  regurgitation.  If  the  area  is 
that  of  the  origin  of  the  pulmonary  artery,  it  is  a  murmur  whicJi  indicates  pul- 
monic obstruction. 

3.  A  ventricular  diastolic  7nurmur  succeeds  and  runs  off  from  the  second 
sound,  and  may  be  produced  either  in  the  auriculo-ventricular,  or  in  the  arte- 
rial  orifices.  In  either  case  it  coincides  with  the  filling  of  the  ventricles;  and, 
therefore,  if  auriculo-ventricular  in  origin,  it  is  a  murmur  of  obstruction  ;  and 
if  arterial,  it  is  a  murmur  of  regurgitation. 

A  ventricular  diastolic  murmur  may  thus  have  four  distinct  solutions  among 
organic  valvular  <liseases.  If  its  area  is  mitral,  it  is  a  munnur  of  mitral  obstruc- 
tion ;  if  its  area  is  aortic,  it  is  a  murinur  of  aortic  regurgitation;  if  iti»  area  is 
tricuspid,  it  is  a  murmur  oftricuj*pid  ohMruction ;  if  its  area  is  of  the  origin  of 
the  pulmonary  artery,  the  murmur  denotes  regurgitation  from  the  pulmonary 
artery. 

The  most  fretjucnt  combinations  of  tliese  murmurs  are  those  which  denote — 

1.  Combined  aorti(?  obstruction  with  regurgitaticm,  indicated  by  ventricular 
svstolic  and  ventricular  diastolic  murmurs. 

2.  Mitral  contraction,  indicated  hy  auricular  systolic  murmurs,  or  presystolic 
bruit. 

3.  VariikUs  combinations  of  the  two  preceding  forms,  the  aortic  and  mitral 
valves  being  both  diseased. 

4.  Mitral  ol)struction  with  dilated  right  ventricle,  and  consequently  tricus- 
pid regurgitation,  indicated  by  auricular  syxtolic  murmur,  heard  over  area  A 
(Fig.  106);  and  ventricular  systolic  murmur,  heard  over  area  C. 

The  rarest  of  all  murmurs  are  those  which  denote  obi<t ruction  of  the  pulmo- 
nary artery,  and  those  of  tricuspid  obstruction.     These  murmurs  are  still  more 
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rarely  observed  HiDglv,  beinf;  usually  in  combination  with  diseases  causing 
murmur  on  the  left  stile  of  the  heart. 
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Ir  a  vcrj-  able  onmmnnit'atiiin  to  the  Hiiiitorinn  Medical  Hucictv  of  Ediii- 
hurfch.  Dr.  J.  Wnrburton  Iti-Kbio  htut  rocently  culled  iittentioii  to  "  the  diu;;- 
nostie  value  of  nn  acccitruutt-il  cardiac  nociiiii)  nouud"  (  HUn,  Mfd.  Journal, 
June,  1863}.  This  accent uuto<l  second  «)und — ciiniviileiit  to  an  intenxiticd  or 
rreatly  pmnouncwl  Hoiind — ic  licard  in  instaiicen  of  aortic  aiioiirifin  and  uurti<^ 
ailatatioii,  ansociated  with  atlii'romatotis  d<^i<ncrati»n,  as  well  as  tti  s(>nit> 
OMS  of  hyi»crtr<i|ihy  anil  dilutation  of  the  Icil  voiitric-le.  In  a  case  of  aortic 
1  the  second  sound  of  the  heart  has  liei'u  otwn-cd  so  intensified  or 
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accentuated  over  the  base  of  the  heart  as  at  once  to  be  recognized  even  by 
tyros  in  the  art  of  auscultation.  When  this  sound  occurs,  which  is  of  a  6oo»i- 
ing  or  ringing  character,  it  is  to  be  presumed  that  the  aortic  valves  are  com- 
petent. If  they  were  insufficient,  a  diastolic  murmur  would  be  the  result,  as 
the  prominent  physical  sign,  and  be  apt  to  cause  the  most  skilftil  physicians 
to  overlook  the  existence  of  aneurism. 

Modern  diagnosis  localizes  murmurs  chiefly  from  the  observation  of  the 
areas  of  transmitted  sounds  already  indicated.  There  are  four  distinctive 
areas  to  which  murmurs  arising  at  these  orifices  may  be  propagated. 

The  acconij)anying  woodcut  (Fig.  106,  p.  307,  modified  from  those  of  Pro- 
fessors W.  T.  Gairdner,  of  Glasgow,  and  Luschka,  of  Tubingen)  indicates 
the  areas. 

1.  Mormur  connected  with  the  Mitral  Valve,  Orifice,  or  neighboring 
portion  of  the  Left  Ventricle,  may  be  the  result  of  inefiiciency  of  the  valve, 
by  changes  in  its  structure,  or  from  roughness  of  its  edges,  as  by  vegetations, 
shortening  of  the  ehordcp  fendinecFf  or  fibrinous  coagula  amongst  them,  causing 
obstruction.  It  may  also  result  from  simple  roughness  or  deposit  on  the 
under  surface  of  the  valve  without  positive  insufficiency.  It  is  a  ventricular 
itystolic  mnrmur,  of  maximum  force,  heard  at  and  immediately  above,  or  to 
the  outside  of  the  left  apex,  and  which  may  completely  or  partially  cover  the 
first  sound  of  the  heart  at  the  lefl  apex,  but  which  may  also  preserve  its 
natural  characters  towards  the  base. 

The  pulse  is  generally  small,  weak,  irregular,  intermittent ^  and  unequal; 
and  especially  is  this  systolic  murmur  faintly  or  wholly  inaudible  at  the  right 
apex,  the  mid-sternal  base,  the  pulmonary'  and  aortic  cartilages.  It  is  more 
or  loss  clearly  audible  about  and  within  the  inferior  angle  of  the  left  scapula, 
and  beside  the  dorsal  vertebrte  from  the  sixth  to  the  ninth.  This  murmur  is 
rarely  of  high  pitch  ;  and  once  established  it  is  permanent. 

To  find  the  area  of  this  murmur  it  is  requisite  to  determine  the  exact  seat 
of  the  apex  beat,  the  patient  lying  a  little  to  the  lefl  side,  or  even  on  the  face. 
If  there  is  no  distinct  apex  boat,  find  the  most  remote  point  downwards  and 
lefitwards  at  which  the  impulse  of  the  heart  is  discernible ;  test  this  point  by 
percussion,  to  observe  if  it  corresponds  with  the  margin  of  the  cardiac  dulness; 
test  it  also  by  auscultation,  to  hear  if  the  jirM  mund  is  convoyed  thither  with 
special  distinctness.  If  a  murmur  concurs  in  |K>sition  with  the  seat  of  these 
different  phenomena,  and  if  its  seat  of  diffusion  is  round  this  point  nearly  in 
a  circle  (Fig.  106),  /7  in  prohnhbj  of  mitral  or  if/in, 

2.  Murmur  associated  with  the  Tricuspid  Valve  may  bo  due  to  regurgita- 
tion, or  to  the  sharp  collision  of  blood  among  thickened  and  roughened 
chorda'  tendineir.  It  too  is  a  ventricular  systolic  murmur,  hoard  of  maximum 
force  immediately  above  or  at  the  ensiform  cartilage;  inaudible,  or  nearly  so,  at 
the  left  apex,  and  very  faintly,  if  at  all  perceptible,  in  the  lefl  vertebral  groove 
opposite  the  lower  angle  of  the  scapula.  It  originates  in  the  right  ventricle; 
and  when  due  to  regurgitation,  there  is  distension  and  pulsation  of  the  auricle, 
vena  cava,  innominate  and  jugular  veins,  the  distension  of  the  latter  being 
visible.  It  is  genonilly  a  soft  murmur,  of  low  pitch,  and  rarely  masks  the 
systolic  sound  completely.  It  is  a  rare  murmur,  and  often  esc*aj)es  detection 
from  two  causos — namely,  a  powerful  mitral  murmur,  with  which  it  is  usually 
associated,  or  a  doop-soated  venous  hum. 

Professor  W.  T.  Gairdnor  does  not  ccmsider  that  tricnnpid  murmurs  are  rare, 
at  least  those  of  regurgitation.  The  area  of  tricuspid  valve  murmurs  is  over 
the  right  voutriclo,  where  it  is  uncovert»d  by  lung — /'.  t'..  at  the  lower  part  of 
the  sternum,  and  over  the  whole  space  between  this  and  the  st^at  of  the  mitral 
murmur.  It  is  usually  but  little  audible  above  the  level  of  the  third  rib,  and 
is  thus  distinguished  both  from  the  pulmonic,  and  still  mon^  from  the  aortic 
murmur.  Its  an^a  is  indicatiKi  by  the  triangular  spaiv  in  Fig.  106 ;  but  in 
cases  of  considerable  hypertrophy  and  dilatation  of  the  right  si<le  of  the  heart. 
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especially  in  connection  with  emphysema  (when  the  ventricle  pulsates  in  the 
epigastrium),  the  murmur  is  heard  loudest  towards  the  xiphoid  cartilage,  and 
along  the  margin  of  the  seventh  left  costal  cartilage. 

3.  Marmar  connected  with  the  Aortic  Valve  habitually  signifies  a  rough 
constriction  of  that  orifice,  and  in  rare  cases  has  been  traced  to  fibrinous  coagula 
ini[>eding  the  egress  of  the  blood.  It  likewise  is  a  ventrlailar  syMolic  murmur, 
heard  of  maximum  force  at  mid-sternum,  opposite  the  third  iivten^pace.,  ar  upper 
part  of  the  fourth  rib.  It  abruptly  loses  force  between  this  point  and  the  lefl 
apex,  where  it  may  be  almost  inaudible.  Faintly  perceptible  at  the  second 
left  cartilage,  it  is  clearly  audible  at  the  second  right  cartilage,  the  notch  of 
the  sternum,  and  the  left  vertebral  groove,  opposite  the  second,  third,  and 
fourth  dorsal  vertebrje,  thence  rapidly  losing  strength  downwards.  It  origi- 
nates at  the  aortic  orifice,  and  disappears  about  the  sixth  dorsal  vertebra,  it 
is  propagated  into  the  arteries  of  the  neck.  It  is  a  high-pitched,  harsh,  loud, 
and  prolonged  murmur.  The  concurrence  of  ventricular  hypertrophy  increases 
its  intensity  and  prolongs  its  duration  the  more  contracted  the  orifice  is.  The 
area  of  this  murmur  (corresponds  generally  to  the  regions  of  the  sternum,  and 
is}  often  absolutely  loudest  close  to  the  xiphoid  cartilage. 

4.  Marmar  connected  with  the  Orifice  of  the  Pulmonary  Artery  may  indi- 
cate obstruction  or  simple  roughness  in  its  valves,  or  pressure  on  the  vessel  by 
adventitious  masses  in  the  pericardium.  It  is  a  ventricular  systolic  murmur, 
heard  of  maximum  force  at  the  sternal  edge  of  tlie  third  left  cdrtUage,  or  a  little 
lower  down,  and  imi)erceptible  in  the  back.     It  is  rarely  met  witn. 

5.  The  Marmar  indicative  of  Obstructive  Narrowing  of  the  Mitral  Valve 
is  a  ventricular  diastolic  muniiur,  heard  in  maximum  force  imtnediately  above 
and  about  the  left  apex, 

6.  The  Marmar  which  indicates  the  probability  of  Tricuspid  Narrowing 
or  Obstraotion  is  also  a  ventricular  diastolic  murmur,  and  is  heard  in  maximum 
force  at  the  ensiform  cartihige, 

7.  The  Marmar  which  indicates  Regurgitation  at  the  Aortic  Orifice  is 
likewise  ventricular  diastolic,  and  is  heard  of  maximum  force  at  mid-sternum, 
opposite  the  third  interspace  or  fourth  cartilage;  and  it  is  often  carried  down 
loudly  to  the  left  apex.  It  is  usually  of  an  inspired  blowing  character,  some- 
times almost  hissing,  rarely  rough,  and  completely  fills  up  the  interval  of 
repose  and  silence  which  ought  to  follow  the  second  sound.  It  differs  from 
eondrictive  aortic  murmur  in  being  heard  with  almost  as  much  intensity  about 
the  eiisiform  cartilage  as  opposite  the  third  interspace.  When  it  covers  com- 
pletely the  second  sound  of  the  heart  at  the  jK)int  of  its  maximum  intensity, 
the  valves  may  be  presumed  to  be  utterly  incom|H»tent. 

8.  The  Diastolic  Marmar  connected  with  insufficient  Pulmonary  Valves  Is 
00  rare  that  it  is  only  mentioned  here  to  complete  the  notice  of  cardiac  mur- 
murs which  may  \k*.  Iieard. 

The  relative  frequency  of  intracanliac  organic  nuirinurs  Dr.  Walshe  states 
to  be  in  the  following  order,  commencing  with  the  most  common — namely, 
mitral  regurgitant;  (wrtic  constrictive;  aortic  regurgitant;  mitral  co}istrictive;  tri- 
cuspid regurgitant;  pulmonary  constrictive;  pulmonary  regurgitant;  tricuspid 
fonMrictive.  Thtise  may,  however,  be  variously  associate* I  together;  and  when 
they  coexist,  they  are  to  be  <listinguished  by  the  rhythm,  the  7>j7cA,  and  the 
character  of  the  aspiration. 

The  i)oint  at  which  a  murmur  is  produced  being  in  the  majority  of  cases 
onte  of  the  four  valvular  orifices,  all  doubtful  murmurs  should  be  tested  in  the 
first  instance  im  the  supjM^sition  that  they  art*  valvular.  With  this  object  in 
view  the  most  important  practical  points  to  be  deterininwl  are, — (1.)  The 
actual  size  and  }>osition  of  the  heart,  and  the  relation  of  it<»  several  parts  to 
the  thoracic  (as  dcscTilwd  in  the  previous  sections);  (*2.)  The  anatomical  />nc- 
eordiat  s])ace  must  especially  1k'  accurately  defined;  (3.)  The  exuct  point  of  the 
apex  l)eat  is  to  be  determined;  (^4.;  The  character  of  the  impulse  both  of  the 
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right  and  left  ventricle  should  be  carefully  studied ;  (5.)  Determine  by  careful 
stethoscopic  observation  the  exact  seat  and  the  limits  of  the  diffusion  of  the 
murmur  actually  under  observation. 

The  following  short  summary  by  Professor  Harvey  of  Aberdeen  may  be  of 
use  as  an  aid  to  memory: 

"  1.  A  systolic  mummr  denotes  contraction  of  ventricle,  with  a  blood-current 
from  it  either  into  aorta  in  front  or  into  auricle  behind. 

"A  diastolic  murmur  denotes  dilatation  of  ventricle,  with  a  blood-current  into 
it  either  from  aorta  in  front  or  from  auricle  behind. 

"A  presystolic  murmur  is  coincident  with  contraction  of  auricle,  and  a  blood- 
current  from  it  into  ventricle.  It  is  called  presystolic,  because  it  just  precedes 
the  ventricular  systole. 

"  2.  In  view  of  the  natural  direction  of  the  blood-current,  certain  murmurs 
are  sometimes  called  direct,  others  reflex:  e.g.,  Mitral  direct  (=  Mitral  obstruc- 
tion) ;  Aortic  direct  (=  Aortic  obstruction ) ;  Mitral  reflex  (=  Mitral  regurgi- 
tation); and  Aortic  reflex  (=  Aortic  regurgitation). 

" *d.  Composite  murmurs  denote  coexisting  valve-lesions,  as  thus:  8  +  D; 
PH-S;D-+-P;SH-DH-P.  And  if  to  these  the  letters  a  or  6  (apex  or  base) 
were  affixed,  the  notation  would  indicate  the  several  valves  implicated.  (See 
third  paragraph  following.) 

"4.  Murnmrs  vary  in  length,  rhythyn,  or  measure,  S  may  run  up  to  D;  D 
to  or  beyond  D* ;  P  always  runs  up  to  S,  but  may  begin  at  or  near  D*.  These 
differences  are  due,  or  mainly  due,  to  diflerences  in  the  rate  of  the  heart's 
action. 

"5.  Murmurs  var}'  often,  within  short  limits  of  time,  in  character,  changing 
from  soft  or  blowing  to  hai*sh  or  musical ;  or  in  intensity,  changing  from  loud 
and  distinct  to  sofl  and  low — or  to  nil,  i.e.,  vanishing  for  a  time — audible 
to-day,  but  not  to-morrow, — this  hour,  but  not  the  next. 

"lielative  order  in  the  tendency  to  this  variation:  (a.)  Presystolic  mitral; 
(b.)  8y?*tolic  mitral;  (c.)  Diastolic  aortic;  {d.)  Systolic  aortic  (rrof.  Sanders, 
E(i  Med.  Jour.,  July,  1869). 

"  6.  Neither  the  extent  nor  the  gravity  of  the  valve-lesions  is  determinable  by 
murmurs  (done.  Slight  lesions  may  give  rise  to  loud  or  harsh  murmurs,  and 
grave  lesions  to  feeble  murmurs. 

"Nay,  neither  actual  obstruction  nor  yet  actual  regurgitation  (aortic  or 
mitral)  is  j)redicable  in  any  ease  from  murmurs  (done.  The  proof  must  rest 
on  other  grounds;  for  the  valve-lesion  may  amount  to  nothing  more  than  mere 
roughening;  and  an  *Aortic  direct'  is  not  seldom  an  affair  of  pure  anaemia." 

The  characters  of  murmurs  Dr.  Harvev  also  descri})es  as  follows : 

Systolic  Murmurs. 
Mitral  Rfffex.  Aortic  Direct. 

Loudi'st  nt,   or  near,  or  around  apex.         Heard  at  and  above  base ;  porba|>8  most 

Feeble  or  wanting  at   base.     Not   heard  distinct  over  end  of  second  rijjht  rib  near 

above  base,  nor  over  carotids.     Often  d if-  jsternuni.   Feebler  over  body  of  heart.  Au- 

fused  over  left  side  of  chest,  and  sometimes  dible  u^^ually  over  carotids;  rarely  over 

audible  near  lower  angle  of  scapula  behind,  left  side  of  chest;  but  sometimes  as  high 

May  be  soft  (bellows-like)  or  rough  ;  some-  as  the  spine  of  sca})ula  behind.     Maybe 

times  musical.  soft  or  rough  ;  sometimes  musical. 

Diastolic  Murmurs. 
Mitral  Direct.  Aortic  Beffex. 

Begins  just  before  the  ventricular-sys-  Begins  with  and  follows  the  ventricular- 
tolic  sound,  in  which  it  merg(*s,  oft(*n  dia>tolie  sound.  Heard  at  base,  but  loudest 
abruptly.  Heard  over  and  around  apex,  over  body  of  heart  and  along  sternum, 
seldom  elsewhere.  Usually  rough — vi-  Audible  usually  over  carotids,  but  often 
brating.  faintly.     May  be  more  or  less   loud  and 

prolonged  ;  usually  soft,  sometimes  rough, 
occasionally  musical. 
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The  Perieardial  Murmurs  consist  of  friction  or  rubbing  sounds,  analogous 
to  those  already  described  in  the  plcune  (Table,  p.  291,  aivte)^  and  result  from 
the  movements  of  two  opposed  surfaces  on  each  other,  having  been  rendered  dry 
or  rough  by  change  of  tissue  or  exudation.  Pericardial  murmurs  are  almost 
limiteiT  to  cases  of  inflammation  of  the  pericardium.  These  friction  murmurs 
are  generally  double,  and  are  sometimes  louder  during  the  dia«>tole  than  the 
systole  of  tfie  ventricles.  Thev  appear  to  be  superficial  or  near,  and  are 
seldom  audible  beyond  the  limits  of  the  prcECordiiil  region.  They  never  re- 
place the  ordinary  sounds  of  the  heart,  and  are  entirely  independent  of  them. 
Their  duration  is  iLsually  short,  frequcntlv  ceasing  entirely  after  having  been 
heard  for  a  few  days,  and  not  unfrequently  changing  their  character  and  seat 
within  the  period  that  they  are  audible.  A  peculiar  vibratory  thrill,  sensible 
to  the  hand  laid  upon  the  parietes,  frequently  accompanies  them. 

SeCTIOX   VIII. — SiCiXIFICANCE  OF  THE   PULSE   IN   CaRDIAC   DiSEASE. 

Certain  forms  of  cardiac  disease  are  capable  of  impressing  peculiar  and 
well-marked  characters  upon  the  pulse.  In  health  the  pulse  of  the  carotids 
ought  to  correspond  with  the  ventricular  systole,  and  with  the  first  sound  of 
the  heart ;  and  when  the  heurt,  the  arterial  system,  and  the  blood  are  each 
in  a  normal  condition,  the  force,  the  strength,  the  fre<juency,  and  the  fulness 
of  the  radial  pulse  may  be  taken  as  a  measure  of  the  strength  or  feebleness 
of  the  systole  of  the  left  ventricle,  of  the  rapidity  with  which  the  movements 
of  the  heart  are  performed,  and  of  the  amount  of  blood  transmitted  at  each 
systole  of  the  lefl  ventricle.  The  bejit  of  the  pulse  in  the  radial  artery  ought 
to  be  a  little — a  very  little — later  than  the  ventricular  svstole.  The  interval 
ifl  almost  im{)erceptible,  unless  the  pulse  is  una^ually  slow.  In  the  dorsum 
of  the  foot  tlie  interval  is  more  cjisily  appreciated.  It  is  advisable  to  place 
one  hand  upon  the  prsccordial  region,  or  to  auscultate  the  region  of  the  heart, 
while  the  finger  is  on  the  carotid  pulse,  to  determine  these  points  in  all  cases. 
The  pulse  at  the  wrist  cannot  be  trusted  to  in  all  case*  for  determining  the 
exact  time  of  the  heart's  l)eat. 

In  nofiening  of  the  heart  the  pulse  is  sometimes  much  less  frequent  than  the 
cardiac  systole,  Ixjcause  the  impulse  fails  to  be  transmitted  (Fuller,  C.  J.  B. 
Williams,  Gairdner). 

In  hypertrophy  of  the  left  ventricky  when  the  parietes  are  increased  in  thick- 
ne^,  the  systole  is  strong  in  proimrtion,  the  blood  is  pro])elle<l  into  the  aorta 
with  iucrease<l  force,  and  the  radial  pulse  Is  strong  and  hard.  Its  velocity 
mav  not  be  increased,  but  the  systole  takes  a  longer  time  to  be  comi)letea, 
and  the  pulsi*  will  "(Iwell  longer  under  the  finger.**  Wlien  dilatation  is  com- 
bined with  hyjK»rtroj)hy,  so  long  as  the  circulation  continues  free,  the  pulse 
will  be  full,  or  of  larger  volume,  because  the  amount  of  blood  projK^lled  at 
each  systole  will  be  larger;  but  when  dilatation  is  combincnl  with  attenuation, 
or  if  dilatation  simply  prevails,  the  riulial  pulse  will  have  nearly  opposite 
characters  to  those  stated.     It  will  be  sofl  and  weak. 

The  puij*€  in  aortic  regurgitation  acquires  a  jK^culiar  character.  It  is  jerk- 
ing and  receding,  though  n»gular ;  while  the  ])ulsations  of  the  arterites  of  the 
upper  extremities  an<l  of  the  neck  are  vb*ible,  as  if  '*  leaning.**  It  has  been 
named  a  "  Iwomotive  **  pulse  by  Bellingham  and  Todd — i.  r.,  the  arterial 
tubes  are  heen  to  move  by  elongation  — **  leaping  forth  at  each  beat  of  the 
heart."  This  is  sometinu^  termed  the  "pulse  of  unfille<l  arteries.**  In  well- 
marked  examples  it  api>ears  as  if  the  blood  was  divided  into  sir}>arate  little 
halls,  which  {miss  in  nipid  succession  under  the  finger.  The  sensation  is  In'tter 
seen  and  felt  in  a  large  artery,  such  as  the  brachial,  and  two  or  more  fingers 
should  l)e  laid  (m  the  line  of  arter}'.  The  arterites,  when  tortuous  espiK^ially, 
appear  like  worms  under  the  skin,*  wriggling  into  tortuous  lines  at  each  pulse 
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(Williams).  This  kind  of  pulse  is  also  sometimes  observed  in  aneurum  of 
the  ascending  or  transverse  portion  of  the  arch  of  the  aorta,  as  well  as  in  cased 
of  disease  of  the  aorta  itself,  when  it  has  become  rigid,  elastic,  and  dilated. 

Intermission  of  tlie  pulse  indicates  the  slightest  degree  of  derangement  of  the 
heart's  action.  It  is  not  uncommon  in  persons  advanced  in  life,  in  gouty 
subjects,  and  in  derangement  of  the  digestive  organs  with  flatulence.  It  \s 
also  met  with  in  cases  of  disease  of  the  valves,  or  of  the  muscular  tissue  of 
the  heart. 

An  unequal  pulse  is  one  in  which  some  of  the  pulsations  are  strong,  and 
others  weak. 

An  irregular  pulse  is  one  in  which  a  few  rapid  beats  are  succeeded  by  one 
or  more  slower  beats,  and  when  the  interval  between  them  Ls  different 

An  unequal  and  irregular  pulse  are  mi^ch  more  unfavorable  signs  than  a 
simply  intermittent  pulse.  Both  are  met  with  in  the  same  cases — in  certain 
diseased  states  of  the  valves  at  the  letl  side  of  the  heart,  or  in  morbid  con- 
ditions of  the  muscular  tissue. 

In  contraction  of  the  left  auriculo-ventrieular  orifice ,  the  pulse,  in  addition  to 
being  weak  and  intermittent,  will  become  small,  irregular,  and  une<)ual,  al- 
though the  heart's  action  continues  to  be  strong.  "  The  heart  may  often  beat 
so  violently  as  to  shake  the  patient  in  his  bed,  while  the  pulse  is  small,  weak, 
and  irregular.  It  appears  as  if  there  were  two  pulses ;  one  is  slow  and  delib- 
erate for  two  or  three  beats,  succeeded  by  three  or  foiir  rapid  and  indistinct 
pulsations  "  (Adams). 

In  mitral  regurgitation,  when  the  closure  of  the  valve  is  very  imperfect,  the 
pulse  becomes  weak  and  small,  and  will  intermit  if  the  circulation  is  hurried ; 
and  when  a  considerable  quantity  of  blood  is  permitted  to  regurgitate  into  the 
auricle,  the  pulse  will  also  become  irregular  and  unequal. 

In  contraction  of  the  aortic  orifice  (when  it  becomes  extreme  only)  the  pulse 
becomes  small,  and  intermittent  or  irregular,  resembling  the  pulse  of  considera- 
ble constriction  of  the  mitral  orifice.  When  the  contraction  Is  slight,  it  is 
neither  weaker  nor  smaller  than  natural,  and  is  i>erfectly  regular. 

In  degeneraiion  of  the  mu-scular  tissue  the  pulse  in  the  advanced  stages  is 
small,  weak,  irregular,  and  unequal,  sometimes  slow,  and  the  impulse  of  the 
systoles  fails  to  be  })ropclled. 

In  pericarditis  ivith  copious  liquid  effusion,  the  pulse  presents  somewhat 
similar  characters. 

During  the  formation  of  fibrinous  concretions  within  the  cavities  of  the  heart 
the  j)ul.se  suddenly  becomes  small,  weak,  intermittent,  and  irregular. 

Section  IX. — IT.sk  of  the  8pHYc;M(XiRAPU. 

The  Sphj/gmograph  was  originally  devised  by  M.  Marev  to  determine  vari- 
ous points  in  the  physiology  of  the  circulation  of  the  blood ;  and,  as  an  in- 
strument of  the  greatest  accuracy,  it  could  not  fail  to  bec()me  of  great  value 
as  an  aid  in  deterniiuing  the  nature  of  diseases  of  the  heart  and  arteries. 
The  instrument  and  its  pnictical  use  was  first  shown  me  in  the  autumn  of 
1868,  by  my  teacher,  the  late  John  (jroodsir,  the  distinguished  Professor  of 
Anatomy  in  Edinburgh,  who  predicted  for  it  an  extensive  field  of  usefulness 
in  diagnosis.  Dr.  Anstie  (who  was  .the  first  to  show  the  instrument  to  a  medi- 
cal society  in  this  country),  and  Dr.  B.  Foster  (who  was  the  first  to  publish  an 
account  of  any  considerable  number  of  observations  made  with  the  instru- 
ment),  and  Dr.  H.  San(lei*son,  have  since  been  the  most  active  exjx>nents  of 
the  meth(Kls  of  appreciating  the  characteristics  of  the  jmlse  by  the  sphygmo- 
graph.  From  the  writings  of  these  men  the  following  account  of  the  sphyg- 
mograph  is  given ;  but  more  esjK'cially  from  tliosc^  of  Dr.  Ft)ster,  of  Binniug- 
ham,  who  kindly  lent  me  his  MS.  notes  for  the  last  edition  of  this  text-book,  and 
has  not  less  kindly  reyised  this  section,  and  added  much  valuable  matter  to  it. 
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In  the  conventional  routine  of  "  feeling  the  pulse,"  the  unaided  sense  of 
touch  is  quite  unahle  to  distinguish  many  of  the  finer  features  which  the 
sphygmograph  enables  us  now  to  appreciate ;  and  a  study  of  its  practical  ap- 
plication cannot  be  disi)ens<ed  with.  In  place  of  its  being  able  to  take  the 
place  of  "  feelinff  the  pulse,"  it  will  not  only  extend  our  practical  knowledge, 
derived  from  this  ancient  method  of  observation,  but  it  will  define  and  greatly 
extend  our  knowledge  of  the  more  delicate  characteristics  of  the  pulse  which 
the  sense  of  touch  fails  to  discover.  To  "  feel  the  pulse,"  and  to  "  look  at  the 
tongue,"  all  patients  consider  as  most  essential  duties  on  the  part  of  the  phy- 

Fio.  107. 


Marey's  Sphygmograph.— The  woodcut  (Fig.  107)  shows  In  the  Interior  of  the  fnuue  q  r  the  essential 
part  of  the  instrument,  which  contthtts  of  a  flexible  Mtecl  Hpring,  i.  covered  on  iUi  under  surface  at  its  free 
extremity  with  a  convex  plate  of  ivory,  k.  This  ivory  plate  tqvIs  upon  the  artery  to  be  examined,  and, 
bj  virtue  of  the  elasticity  of  the  spring  i,  exerts  a  certain  iirfssure  ui>on  it.    Each  pulsation  of  the  vessel 


raises  the  spring  slightly  at  k,  anu  the  multiplication  of  this  movement  is  obtained  by  means  of  a  very 
light  lever,  a,  which  moves  ufion  a  pivot,  c.  The  elevation  of  the  spring  is  transmitted  to  the  lever,  very 
Dvar  to  its  centre  of  movement,  by  means  of  a  bar  of  metal,  b  e,  which  movtv  round  the  point  k;  this 


bar  terminates  in  a  vertical  plato,  b  d,  and  is  plercod  by  a  screw,  t.  When  the  screw  acts  upon  the  spring, 
the  eonnection  is  establbhea  betwi>en  the  spring  and  the  bar,  and  the  movements  of  the  spring  are  trans- 
mitted to  the  bar,  and  through  its  vertical  plate  to  the  lever.  In  order  to  insure  the  tran^mi^ion  of  the 
muvernvnt,  tht'  plate  b  d  niuitt  be  in  contact  with  the  under  surface  of  the  lever ;  by  means  of  the  screw  t 
wr  ran  arrange  this,  and  regulate  the  interval  between  the  point  of  the  plate  B  d  and  the  under  surface 
of  the  lever.  In  order  that  the  It'ver  should  not  bo  projoctc^l  too  much  upwards  by  sudden  movement, 
aod  also  that  it  shtmld  overcome  any  slight  friction  exjH'rienced  in  the  |>aper  at  its  terminal  point  a,  a 
Hnall  spring,  y,  rests  u))«m  its  Axed  extremity,  and  presides  over  its  descent  The  screw,  p,  enables  us 
to  regulate  the  amount  of  pressure  exerciM'ti  upon  the  artery  by  the  spring,  I. 

fsician ;  and  the  sphygmograph  does  not  aim  at  superseding  either  of  these 
ei9sentials.  It  aims  at  adding  to  our  knowledge  by  writing  down,  as  it  were, 
for  our  iusi)ection,  the  traces  of  hardness  or  softness  of  tlie  pulse,  thus  meas- 
uring the  arterial  temion — that  is  to  say,  the  greater  or  lessfiv  pressure  of  the 
blood  with  in  the  bloodvejwels. 

The  value  of  the  instrument  at  present  mainly  rests  on  the  exactitude  and 
precision  which  it  gives  to  our  notions  regarding  **  the  practical  significance  of 
rariowt  forms  of  piuse*' — a  kind  of  knowledge  only  ac([uired  by  great  and  long 
practical  experience,  and  a  kind  of  knowledge  ver}"  difllicult,  if  not  impossi- 
ble, to  convey  by  a  teacher  to  a  pupil. 

In  the  use  of  the  instrument  great  care  and  much  patience  are  required. 
The  shape  and  development  of  the  forearm,  the  position,  size,  and  depth  of  the 
nulial  artery,  all  affect  the  ease  of  application.  When  the  tactile  spring,  K 
(Fig.  107)  has  been  placed  accurately  on  the  radial  artery,  the  pressure  must 
be  varie<I  until  the  maximum  rendering  of  the  pulse-movements  is  obtained. 
This  variation  of  pressure  is  a  matter  of  much  imj)ortance.  All  observers 
agree  that  a  pressure  too  great  will  destroy  the  finer  features  of  the  j)ulse-trace, 
and  manufacture  a  flat-headed  curve.  A  pressure  too  slight ^  on  the  other 
hand,  results  in  the  record  of  a  small  and  mean  tracing,  in  which  all  the  finer 
features  are  lost.  iSome  of  Marey's  followers  in  France  still  dis|)ense  with 
any  spei'ial  means  for  adjusting  the  pressure  on  the  artery,  other  than  those* 
furnishtnl  by  the  instrument  in  its  original  form,  and  c(mtend  that  the  maxi- 
mum rendering  of  the  pulse  can  always  be  obtained  by  careful  mani])ulation 

(LOKAIN). 

In  this  country  sevenil  plans  have  Iwen  devised  for  measuring  the  pressure 
exerted  on  the  jmlse,  viz. — ( 1.)  By  having  a  dial-plate  described  round  the 
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screw,  p  (Figs.  107  and  108),  on  which  an  index  attached  to  the  screw  would 
point  out  the  amount  of  pressure  in  grammes  (Foster);  (2.)  By  fixing 
weights  on  the  head  of  the  screw,  t  (Figs.  107  and  108),  and  so  adding  the 
extra  pressure  directly  over  the  artery  (Poster)  ;  (3.)  By  the  addition  of  a 
screw  and  brass  block  to  the  carpal  end  of  the  sphygmograph,  by  means  of 
which  the  distance  between  the  under  surface  of  the  spring  k  (Fig.  107)  and 
that  of  the  frame  at  d  can  be  increased  or  diminished,  and  the  pressure  ex- 
erted by  the  spring  on  the  artery  modified  in  either  direction  (Sanderson).* 

Fio. 108. 


Sphrgmofrraph  applied  to  the  arm. — The  woodcut  (Fie.  108),  inodifte<l  from  Marey,  shows  the  inatniment 

ftlaced  u|)on  the  arm  over  the  radial  artery  in  the  position  for  use.  The  lever,  a,  is  here  seen  to  carry  at 
ts  free  extremity  a  little  pen,  which,  filled  with  ink,  registers  its  movements  upon  the  paper  which 
covers  the  plate  x  z;  this  plate  is  moved  at  a  uniform  rate  in  the  direction  indicated  by  the  arrowa  by 
means  of  watch-work  placed  lieneath  in  the  case,  ».  Ten  seconds  are  occupied  by  the  passage  of  the  pUte. 
The  button,  v,  enables  us  to  wind  up  the  watch-work ;  and  the  small  regulator,  o.  starts  the  plate,  or 
stops  its  motion,  as  desired.  The  applicaticm  of  the  instrument  Dr.  Foster  has  found  much  fiu;Ui tated  by 
the  use  of  elastic  bands,  instead  of  a  silk  lace,  as  recommended  by  Marey.  These  bauds  embrace  the  ann, 
and  are  hooked  on  to  the  small  projecting  {Mints  on  the  metal  framework,  as  seen  in  the  diagram.  The 
addition  of  a  pad,  suggested  by  Mr.  Waters,  to  the  under  surface  of  the  arm,  renders  the  instrument  more 
easy  to  the  patient,  and  prevents  any  pressure  from  the  bands. 

Each  observer  should  graduate  his  own  instrument,  so  as  to  be  able  to  calcu- 
late the  pressure  exerted  by  the  spring  in  any  particular  case.  The  instni- 
ment  thus  improved  becomes  a  valuable  though  rough  measure  of  estimating 
the  arterial  tension.  It  is  true  that,  as  the  FrencTi  observers  contend,  the 
maximum  renderiug  of  the  pulse  can  be  obtained  without  any  of  these  modi- 
fications ;  but,  nevertheless,  it  is  only  by  some  such  methods  as  those  described 
that  the  results  obtained  under  different  conditions,  at  different  times,  and  by 
separate  observers,  can  be  made  comparable,  and  its  full  scientific  value  given 
to  the  record. 

Another  practical  point  of  importance  consists  in  the  reduction  to  a  mini- 
mum of  the  friction  between  the  receiving  plate  and  the  [)oint  of  the  pen. 
Spurious  tracings  may  be  manufactured  if  this  be  not  carefully  attended  to ; 
and  when  the  record  is  marked  by  ink  on  glazed  paper,  such  worthless  trac- 
ings are  not  uncommon.  To  obviate  this  difficulty,  the  pen  at  the  end  of  the 
lever  should  be  made  of  verv  flexible  metal :  it  can  then  be  easilv  adjusted. 
For  collecting  the  trace,  smoked  glass  is  much  more  convenient  than  glazed 
paper  and  ink;  because  (1)  the  friction  can  be  reduced  more  effectually;  (2) 
the  pen  scarcely  ever  fails  to  leave  its  record  ;  and  (3)  because  the  tracings, 
when  fixed  (as  they  e^isily  can  be  by  photographers*  varnish),  are  much  more 
convenient  for  reproduction  by  j)hotograj)hy.  The  plates  of  glass  may  be 
prepared  by  smoking  over  the  name  of  a  j)arafiin  lamp. 

In  the  selection  of  a  sphygmograph  the  following  ()oints  must  be  attended 
to  :  (1.)  The  instrument  must  be  of  full  size ;  (2.)  The  spring  must  be  strong; 
(3.)  The  lever  long  enough  to  amplify  the  puL^e  movements  fully ;  (4.)  The 
clockwork  should  give  a  rapid  nither  than  a  slow  passage  to  the  recording 
plate.  The  last  jwint  is  very  import^mt  as  a  rapid  transit  gives  a  clear  de- 
velopment to  all  the  features  of  the  line  of  descent. 

The  sphygmograph,  when  in  action,  gives  an  exact  representation  of  the 
pulse-form — the  fh.»queney  of  the  pulsations,  and  their  regularity.     It  enables 

*  Vide  Medical  Times  and  Gazette,  March  21,  1871. 
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US  to  see  at  a  glance  any  peculiarity  in  the  entire  series,  or  in  any  single 
pulsation.     A  trace,  as  below  (Fig.  109),  is  composed  of  a  series  of  curves, 


Fio.  109. 


Fig.  110. 


each  of  which  corresponds  to  a  comple  revolution  of  the  heart,  and  is  called 
a  pulsation. 

For  purposes  of  description  the  pulse-curve,  which  corresponds  with  each 
pulsation  of  the  radial  artery,  may  be  divided  into  three  parts, — the  line  of 
ascent,  the  summit,  and  the  line  of  descent.  It 
is  important,  however,  to  regard  the  pulse-curve 
as  consisting  of  a  systolic  and  a  diastolic  part, 
coinciding  with  the  two  periods  of  each  cardiac 
revolution. 

The  woodcut  (Fig.  110)  represents — A  typical 
radial  pulse- trace,  enlarged  (after  Dr.  Foster) ; 
(a  to  6.)  Line  of  ascent ;  (6.)  Summit  wave  ;  (c.) 
First  secondary  wave ;  ((/.)  Great  secondary  wave, 
or  true  dicrotism;  (e.)  Third  secondary  wave,  not 
generally  seen.  The  notch  in  which  e  is  placed 
corresponds  to  closure  of  the  aortic  valves.  The 
first  secondary  wave,  o,  should  be  situated  at  the 
junction  of  the  upper  third  with  the  loicer  Uvo- 
thirds  of  the  line  of  ascent,  a,  6,  about  the  level 
of  the  dotted  line.  From  a  to /the  ventricle  is  contracting  or  contracted, 
and  /marks  the  closure  of  the  aortic  valves.  The  third  wave,  e,  is  seldom 
marked  ;  but  the  three  others  can  generally  be  distinguished,  except  when 
the  tension  is  very  high.  The  line  of  a.scent  corresjwnus  to  the  ventricular 
systole,  and  marks  the  flow  of  bk>od  into  the  aorta  and  great  vessels. 

The  line  of  descent  is  genenilly  broken  by  the  occurrence  of  several  seccm- 
dary  waves,  which  correspond  to  the  vibrations  in  the  blood-column,  alter- 
nately to  and  from  the  heart.  The  summit  of  the  trace  is  usually  followed  by 
a  small  notch,  and  then  the  trace  rises  again  to  form  the  first  secondary  wave,  r- 
The  relative  position  of  this  wave  to  the  summit  part  is  of  most  practical  im- 
portance to  oDserve. 

The  deep  notch  in  which  the  fhird  secondary  wave,  ^,  is  situated,  and  which 
precedes  the  necond  secondary  wave,  (/,  is  of  great  importance,  as  it  marks  the 
closure  of  the  aortic  valves.  It  corresponds  with  that  reflux  of  blood  towanls 
the  heart  which  forces  together  the  laj)pets  of  the  valves ;  and  the  second  or 
great  secondary  wuve  (or  dicrotism  pro|)er)  corresiwnds  to  the  vibrating 
motion  towanls  the  [>eriphery  given  to  the  blood  by  the  sudden  flapping 
together  of  the  aortic  valves,  and  the  prevention  of  regurgitation  into  the  left 
ventricle. 

From  a  to  the  deep  notch  preceding  dy  corresjwntLs  to  the  period  of  the 
heart's  systole,  and  m(*asures  the  duration  of  each  cardiac  contraction.  From 
the  deep  notch  prec^eding  (/  to  the  In^ginning  of  the  next  line  of  ascent  marks 
thepcno<l  of  the  heart's  diastole  (Dr.  Foster's  3/*S'.  Note^f). 

From  the  beginning  of  the  line  of  itscent,  a  (Fig.  110)  to  the  notch,  f,  in 
the  line  of  descent,  is  the  |>eriod  of  the  Ventricular  systole.  The  notch,  / 
eeparatCH  this  systoli(*  part  of  the  curve  from  the  remainder  of  the  line  of  de- 
scent, which  corresjMjnds  to  the  j)eriod  of  the  ventricular  diastole.  Having 
made  this  distiinaion  l)etween  the  two  {larts  of  the  pulse-curve,  it  is  now  nec- 
ewary  to  explain  each  of  its  finer  features.    These  consist  of  elevations  called 
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waves,  6,  e,  d,  c,  with  intcrveniiiff  notches.  The  line  of  ascent,  a,  6,  terminates 
in  the  iin^t  or  summit  wave.  This  line  is  produced  by  the  vibration  imparted 
to  the  blood-column  in  the  arteries,  by  the  opening  of  the  aortic  valves  at  the 
very  commencement  of  the  ventricle's  contraction.  When  the  arterial  tension 
is  low,  and  the  ventricle  acting  with  its  usual  vigor,  this  line  is  lofty  and 
nearly  vertical,  and  ends  in  a  pointed  summit  wave.  When  the  arterial  ten- 
sion is  high  or  the  ventricle  weak,  the  vibrator}'  element  is  not  so  well  devel- 
oped, and  the  line  of  ascent  is  couvscquently  not  so  lofty  nor  so  vertical ;  nor 
is  the  summit  wave  so  sharp.  The  summit,  b,  wave  is  sometimes  rounded  and 
j)rolongcd,  but  this  only  occurs  when  the  first  secondary  wave,  c,  is  blended 
with  it.  This  first  secondary  wave,  c,  is  due  to  the  wave  of  distension  or  pres- 
sure wave,  which  is  produced  by  the  passage  of  blood  into  the  aorta  from  the 
heart.  When  the  arterial  tension  is  high,  this  wave  is  proportionally  more 
developed,  and  is  nearer  to  the  summit  of  the  trace ;  in  cases  of  very  high 
tension  it  is  blende<l  with  the  summit  wave,  and  gives  the  summit  of  the  trace 
a  rounded  form.  This  is  perceived  in  the  pulse  by  the  finger,  in  the  qualities 
of  fulne^is  and  hardness.  There  is  another  small  secondary  wave,  e,  which  is 
not  often  seen  except  in  pulses  of  low  tension ;  it  is  mcxst  probably  vibratory 
in  its  origin.  The  two  notches  remain — the  first  precedes  the  wave,  e,  and 
represents  the  collajwe  of  the  arterial  wall  after  the  sudden  vibration  in  the 
blood-column,  consequent  on  the  opening  of  the  aortic  valves.  The  great 
notch,  /,  which  marks  the  end  of  the  systolic  part  of  the  curve  is  called  the 
aortic  notch,  and  is  due  to  the  centripetal  reflux,  which  effects  the  closure  of 
the  aortic  valve^^.  The  moment  these  valves  are  closed,  the  blood-column  re- 
bounds from  them  as  from  a  spring-board,  and  sends  towards  the  peripheiy 
the  great  secondary  wave,  rf,  or  true  dicrotism.  When  the  arterial  tension  is 
high,  and  the  aortji  conse<|uently  very  full,  the  aortic  valves  are  closed  quickly, 
and  the  reflux  and  the  great  secondary  wave  are  faintly  marked.  On  the 
other  hand,  when  the  tension  is  low,  the  reflux  is  more  decided,  and  the  aortic 
notch  and  the  great  secondarv  wave  are  more  develoj)ed.  After  the  great 
secondary  wave  or  dicrotism,  the  line  of  descent  falls  gradually  as  the  blo^xl 
flows  onwards,  and  by  its  obliijuity  marks  the  celerity  of  the  fall  of  the  pre.**- 
sure  within  the  vessels,  and  indicates  the  facility  with  which  the  blood  passes 
on  its  course.  The  line  varies  in  form ;  sometimes  it  is  purely  oblique,  at 
others  it  forms  a  curve  convex  upwanls,  and  occasionally  one  or  more  undu- 
lations may  be  seen  in  it.  These  are  seen  in  states  of  low  tension,  and  are 
most  probably  vibnitory  in  their  origin.  A  state  of  low  tension,  with  great 
elasticity  of  tlie  arterial  walls,  such  as  we  have  in  slight  febrile  conditions 
when  the  capillaries  are  dilated  and  the  passage  of  blood  e^isy,  favors  the  pro- 
duction of  all  those  vibratory  waves.  When  these  waves  are  distinctly  seen, 
the  pulse  trace  is  sometimes  called  pohjcrotoua^  just  as  the  normal  pulse  tra<'e 
l**  called  tricrotou,iy  from  possessing  three  principal  waves — the  summit,  the 
first  secondary,  and  dicrotism,  or  great  secimdary  waves. 

Senile  change  (Fig.  Ill)  in  the  vessels,  and  consequent  loss  of  elasticity,  is 
indicated  by — (1.)  The  diminution  of  dicrotimi;  (2.)  By  the  great  dimensions 
of  the  curye;  (3.)  By  the  close;*  proximity,  not  only  of  the  first  but  of  all 
secondary  ascensions  to  the  apex  of  the  curve;  (4.)  By  the  great  development 
of  the  fii-st  secondarv  wav^e  as  comnared  with  the  dicrotism.  In  near  relation 
to  this  pulse  of  ol<l  age  stands  the  radial  pulse  of  people  not  far  advancetl  in 
life,  sutioring  from  liyj)ertroi)hy  of  the  left  ventricle;  and  next,  that  which 
accompanies  insufliciency  of  the  aortic  valves. 

The  great  points  to  be  noticed  in  the  senile  puhe  are  the  high  positions  of 
all.  the  secondary'  waves  in  the  line  of  (les(?ent,  and  the  enormous  size  of  the 
first  secondary  wave  as  compared  with  the  second  secondary  wave  or  true 
dicroUmn, 

In  examining  a  pulse-trace,  one  should  note,  in  addition  to  the  form  of  each 
pulsation,  whether  the  summits  of  all  of  them  can  be  joined  by  a  straight  line, 
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aud  whether  the  hases  can  be  also  connected  by  a  similar  line  parallel  to  the 
former.  In  some  instances  this  ceases  to  be  the  case,  and  a  series  of  pulsations 
cannot  be  contained  between  such  imaginary  lines.  The  pulsations  become 
irregular,  and  the  line  to  join  their  summits  or  bases  must  cease  to  be  hori- 
zontal. The  line  joining  the  summits  of.  a  series  of  pulsations  is  the  line  of 
the  maxima  of  arterial  tension.     Its  value  as  an  indication  is  not  absolute ;  it 
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Senile  pulse. — The  arrow-head  indicates  the  top  of  the  tracing. 

only  tells  us  the  variations  that  the  arterial  tension  may  undergo  during  the 
penod  of  the  observation  ;  and  it  enables  us  to  judge  of  the  relative  pressure 
within  the  vessels  during  any  of  the  cardiac  contractions  registered.  .This  line 
of  greatest  tension  is  of  much  value,  and,  with  the  corresponding  line  of  least 
tension,  should  be  observed  in  all  cases;  as  these  lines  generally  undergo 
parallel  deviations,  and  a  glance  at  either  usually  suffices  to  inform  us  of  any 
change. 

Particular  febrile  diseases  cannot  be  recognized  by  pulse  forms  peculiar  to 
them,  but  the  changes  which  the  pulse-curve  undergoes  are  intimately  con- 
nected with  the  temperature  variations.  In  the  healthy  pulse-curve  the  tri- 
crotous  form  exists,  but  the  febrile  pulse  ever  tends  to  become  dierotous,  and 
may  become  monocrotom.  These  changes  are  chiefly  eflected  by  the  deepen- 
ing of  the  aortic  notch.  When  the  notch  has  not  sunk  down  to  the  level  of 
the  curve-basis  (the  line  of  least  tension),  and  has  not  quite  annihilated  the 
first  secondary  wave,  but  has  retarded  the  great  secondary  wave  or  dicrotism, 
the  pulse  is  called  hypodicrotons  (Fig.  112).  With  this  form  of  pulse  the  tem- 
perature of  the  body  rarely  exceeds  100°  Fahr. 

Fig.  112, 
IlTpodicrotous  pulse. — The  arruw-head  indicates  the  top  of  the  tracing. 

When  the  aortic  notch  sinks  to  the  level  of  the  curve-basis,  the  first  secum- 
daiy  wave  having  disapj)eareil,  or  nearly  so,  and  the  dicrotism  being  still 
more  retarded,  the  jmlse  is  called  dicrotous  ( Fig,  113).  This  form  corresjwnds 
with  a  temperature  of  about  103*^  Fahr.,  and  with  a  pulse-rate  of  over  KK)  per 
minute. 

Fio.  113. 
Dicrotous  pul.«te.— The  arrow-head  indicates  the  top  of  the  tracing. 

When  the  aortic  notch  sinks  below  the  level  of  the  curve-basis,  and  the 
dicroiimi  anpi^rs  partly  blended  with  the  line  of  ascent  of  the  next  pulsation, 
the  pul.*(e  IS  called  hyperdicrotom  (Fig.  114),  and  the  temperature  usually 
ranges  above  104°  Fahr. 

Other  signs  of  importance  also  o<»cur.  A  short  and  non-vertical  ascension- 
line  with  a  scjuare  or  blunt  summit  indicates  failing  heart  action.  The  occur- 
rence of  irregularity  in  the  pulse-cMirve  at  the  height  of  the  pyrexia  is  another 
grave  sign.  In  iti<  mildest  form  the  irri^gularity  consists  in  a  want  of  exact 
fimilarity  in  the  succeK**ivo  pul.'tations  which  afflicts  the  systolic  portion  more 
particularly,  and  tells  of  varying  rigor  of  ventricular  systole.     When,  how- 
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ever,  there  is  an  undulatorj  irr^ularity  of  the  general  line  of  the  pube-traoe, 
we  have  a  sign  of  still  graver  import,  which  informs  us  that  the  power  of  the 
ventricle  is  momentarily  changing.  When  at  an  advanced  sta^  of  the  fever 
the  hyperdicrotous  pulse  changes  to  the  monocrotous  or  imperfectly  monocro^ 
tous  form  (Fig.  115),  it  is  an  almost  certain  indication  of  death  (Wolff). 


Fig.  114. 
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liyperdicrotous  pulse.— The  arrow-head  indicates  the  top  of  the  tracing. 

Thei  frequency  of  the  pulse  may  be  studied  by  means  of  the  sphygmograph ; 
for,  as  the  plate  moves  at  a  uniform  rate,  and  occupies  exactly  ten  seconds  in 
its  passage,  we  can  with  ease  calculate  the  pulse-rate.  Slight  variations  in 
frequency,  and  irregularities  that  would  most  probably  escape  appreciatioD 

Fig.  116. 
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Monocrotous  pulse.— The  arrow-head  Indicates  the  top  of  the  tracing. 

by  the  unaided  touch,  are  by  this  means  revealed.  The  frequency  of  the 
heart's  action,  according  to  the  French  physiologist,  depends  very  much  upon 
the  state  of  the  circulation  in  the  vessels  of  the  periphery — an  easy  passage  of 
blood  favoring  the  increased  action — a  difficult  passage  (by  reason  of  the 
greater  arterial  tension)  causing  diminished  frecjuency  of  the  ventricular 
.^tystole.  The  law  is  thus  laid  down  by  Marey  that,  in  the  majority  of  cases, 
^' the  frequency  of  the  pulse — i.  e.,  the  number  oj  cotiiractiotis  of  the  heart — varies 
im^ernehj  to  the  arterial  teimon;**  but  Oniraus  and  Viry  maintain  that  "Me 
number  of  cA)ntractions  of  the  heart  varies  directly  tcith  the  initial  force,** 

Even  if  a  pulse-trace  fails  to  indicate  any  specific  lesion,  the  sphygmograph 
is  the  most  exact  measurer  of  tension  and  index  of  a  hard  or  soft  pulse.  When 
we  find  the  pulse-trace  without  any  well-marked  notch  before  the  ^^reat  secon- 
dary wave,  and  the  line  of  descent  forming  an  almost  unbroken  oolique  line, 
it  indicates  hiyh  arterial  tension,  with  arteries  unusually  full,  giving  the  full 
incompressible  hard  pulse.  On  the  other  hand,  when  the  line  of  descent  falls 
suddenly,  the  arteries  are  insufficiently  filled,  and  the  pulse  is  known  as  the 
soft  compressible  pulse. 

The  force  of  the  pulse  is  indicated  by  the  height  of  the  pulsations.  The 
greater  the  elevation  of  the  lever,  the  greater  the  energy  oi  the  pulse-beat ; 
and  we  may  say  that,  in  many  cases,  the  strength  of  the  ventricular  contrac- 
tion is  expressed  by  the  force  of  the  pulse.  This  law,  however,  has  many  ex- 
ceptions ;  and  we  find  that  the  altitude  of  the  j)ulse-trace  depends  on  several 
other  conditions.     For  example : 

(1.)  The  volume  of  the  artery  greatly  influences  the  amplitude  of  the  trace. 
This  can  be  well  seen  in  tmces  collected  from  old  j>ersons.  In  senile  changes 
(Fig.  Ill)  the  volume  of  the  vessels  is  increased  considerably,  and  the  trace 
betrays  great  ftilncss.  Marey  believes  this  to  be  due,  not  solely  to  the  hyper- 
trophy of  the  ventricle  which  exists  in  the  old,  but  also  to  the  dilatation  of 
the  artery. 

(2.)  The  state  of  arterial  tension  modifies  greatly  the  force  of  the  pulse ; 
and,  as  the  tensiim  is  dependent  on  the  state  of  the  capillarj^  circulation,  it 
may  be  said  that  in  most  cases  "  the  force  of  the  pulse  is  not  m  relation  with 
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the  energy  of  the  ventricular  systole,  but  that  it  is  regulated  by  the  state  of 
the  circulation  in  the  ultimate  ramifications  of  thu  vascular  system,"  By 
means  of  the  manometer,  in  a  great  number  of  experiments,  this  law  has  been 
proved  to  hold  good — a  feeble  state  of  arterial  tension  ■giving  to  the  finger 
ttnd  the  instrument  the  sensation  of  increased  amplitude.  The  following  dia- 
grams (Figs.  116  and  117)  illustrate  this  (Masey). 

The  difTerence  in  the  amplitude  of  the  trans  is  very  distinct.    In  the  state 
of  feeble  tension,  or  easy  passage  of  the  blood  onwards,  the  lever  fiills  quickly 
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to  the  point  of  least  tension,  and  is  elevated  considerably  at  each  pulsation. 
In  the  case  of  difficult  passage  of  the  blood  through  the  capillaries,  and  con- 
sequently of  great  artonal  tension,  the  lever  descends  slowly  by  a  line  convex 
upwards ;  and,  long  bctbrt!  it  has  reached  a  minimum  tension  equal  to  that 
in  the  former  ease,  the  lever  is  raised  slightly  by  the  next  pulsation.  While 
the  lines  of  the  masimn  of  arterial  tension  are  the  r>amc  in  both  coses,  the 
linea  of  the  minima  arc  very  different.  On  this  de[>en<ls  the  amplitude  of  the 
puke-trace. 


(3.)  The  duration  of  the  interval  which  separates  the  pulsations  has  also  a 
distinct  effect  on  the  amplitude  of  the  trace.  This  is  due  to  the  fact  that, 
during  a  long  inter>-al,  the  blood  flowing  continually  onward  lessens  the  pres- 
sure in  the  vessels,  and  thus  tavorv  the  greater  amplitude  of  the  next  pulsa- 
tion. Hiis  is  well  seen  in  a  trace  (Fig.  WV.)  taken  from  a  paUcnt  of  Dr.Fod- 
ter's  in  the  QneenV  Hospital,  Birmingham. 

The  condition  of  the  vessel  itself,  as  to  [vermeability  below  the  point  ob- 
ser\'ed,  influences  the  force  of  the  pulsation  by  altering  the  pressure  within 
the  artery.  Marey  has  aim*  |Hiinte<f  out  that  in  some  cases,  where  the  ])u1se- 
beat  w  almost  imiten'vptiblc  to  the  finger,  the  si)hygmograph  reconis  a  con- 
nderable  amplitude  of  trace ;  and  eirt  vm'i.  Such  cases  have  been  associated 
with  a  \ety  slow  distension  of  the  vcsx^Is. 

The  discrimination  of  increased  arterial  n-sistancc,  as  measun^  by  the  ex- 
aggeration of  the  syxtolic  exiiansiini,  is  the  element  of  <liseasrd  action,  wbo^e 
detection  and  estimation,  a<'conIing  to  Dr.  Suixlcrsiin,  are  thu  most  inijiortunt 
purnoms  to  which  the  siihvgmn^mph  can  he  put.  "  Anatomical  nwearehefl 
teaa  us  to  believe  it  pmlialilc  that  the  earlil'^t  m^inningiiof  whatwe  may  call 
degenerative  disease  consist  in  such  stnictural  ullerations  of  the  minut<wt  ar- 
tenca  ar,  by  rendering  them  less  pervious  to  the  cirf-ulating  blood,  must  iue\'i- 
tably  lead  to  increaseil  arterial  nwistauee  cstimahle  by  the  sphygmograph ; 
and  if  by  such  an  examination,"  contiiiucH  Dr.  Sanderson,  "  we  can  ascertain 
that  the  heart  is  overlnx<'<l  long  Ix'fore  anv  change  can  lie  dete<'ted  by  uuscul- 
tatiou  or  [H-K-ussion,  it  is  nbvioua  that  we  (lavc  made  a  sti'p  forwani  in  practi- 
cal utility."  Thus,  he  coiisiilcrs  it  likely  that  the  sphygmograph  is  to  b<-  of 
gnater  use  as  an  aid  in  forming  an  opinion  as  to  the  prolwble  duration  of  litii 
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than  in  any  other  department  of  medical  practice.  There  are  many  perRon^ 
in  whom,  in  the  absence  of  any  other  trace  of  ailment,  the  pulse-curve  indi- 
cates that  the  arterial  resistance  is  excessive.  The  question  is,  **  Are  such 
persons  sound?" 

Drs.  Anstie  and  Foster,  on  the  other  hand,  are  of  opinion  that  the  diseasefi 
in  which  the  sphygmograph  will  prove  of  the  greatest  diagnostic  value  are — 
(a.)  In  aortic  regurgitation,  by  estimating  the  amount  of  valvular  imperfec- 
tion ;  (6.)  In  discovering  unsuspected  commencing  cardiac  hypertrophy,  senile 
disease  of  arteries,  or  capillary  disease,  dej)endent  on  degenerative  proceBses 
in  the  ultimate  tissues ;  (c.)  Above  all,  in  discovering  the  existence  of  intra- 
thoracic aneurisms,  and  in  deciding  the  locality  of  an  aneurism ;  (d.)  In  aid- 
ing prognosis  and  decisions  as  to  treatment  in  the  course  of  acute  diseases. 
Dr.  Anttie  has  already  made  a  series  of  observations  in  fever,  pericarditis, 
pneumonia,  and  delirium  tremens,  which  show  that  in  this  direction  the  sphyg- 
mograph promises  to  be  of  great  value,  as  the  best  indication  of  the  use  or 
Otherwise  of  certain  remedial  agents. 


Section  X. — General  Symptoms  of  Thoracic  Disease. 

The  elucidation  of  some  of  the  topics,  of  which  a  short  outline  has  been 
given  in  the  previous  sections,  claims  for  the  name  of  Laennec  an  immortal 
fame.  He  discovered  how,  by  inefim  of  aiuwultation,  disease  might  be  detected. 
He  not  only  accurately  des<;ribed  the  sounds  heard  in  diseased  states,  and 
compared  them  with  the  sounds  in  health,  but  by  morbid  anatomy,  in  connec- 
tion with  careful  clinical  observation,  he  traced  the  mechanism  of  those  sounds 
to  anatomical  and  physical  conditions  of  the  organs  with  whose  functions  they 
were  connected.  The  immediate  effect  of  this  inestimable  discovery  was  to 
divert  the  attention  of  the  physician  from  the  study  and  observation  of  those 
vital  symptoms  and  ^neral  states  of  the  constitution  so  pregnant  with  infor- 
mation when  correctly  observed  and  properly  appreciated.  It  was  the  close 
observation  of  these  vital  symptoms,  watching  the  order  and  the  periods  of 
their  manifestations,  and  the  modes  in  which  tliey  were  combined,  that  distin- 
guished the  successful  practice  of  our  forefathers  in  medicine — such  men  as 
Cullen  and  the  two  Gregorys  of  former  days.  Disastrous  results  of  treatment 
were  the  consecjuence  of  the  circumscribed  study  of  so-called  physical  diag- 
nosis ;  "  but  what  was  lost  in  lives  was  gained  in  pathology."  The  physician 
of  the  present  day  now  knows  better.  He  is  a  close  observer  of  symptoms — 
subjective  and  objective — of  constitutional  states,  and  of  physical  signs ;  and 
with  all  the  delicate  instrumental  appliances  to  appreciate  those  signs,  he 
forms  his  judgment  from  the  combined  evidence  of  them  all. 

The  general  symptoms  which  express  derangement  of  the  pulmonary  or- 
gans and  their  functions  are  dyttpnccAi,  cmigh,  expectoration y  tenderness,  and 
pain.  The  general  symptoms  which  indicate  derangement  of  the  cardiac  ap- 
paratus are  palpitatiomtf  dnkingy  and  faintingy  combined  sometimes  also  with 
dymtueay  cough,  pain,  and  tenderncHH, 

The  sensation  of  dyi*pmta  is  brought  about  by  an  embarrassed  or  laborious 
breathing,  amounting  in  severe  cases  to  a  senst*  of  suffocation,  expressed  by 
the  common  English  phrase,  **ivant  of  breath  T  or  by  the  meaning  conveyed 
by  the  Latin  term  "  anxietaM,'*  when  the  dyspn(wi  is  at  the  point  of  greatest 
intensity.  It  is  aggravate<l  by  exertion,  some  positions  of  the  body,  and  a 
full  stomach.  The  act  of  sj)eaking  is  frequently  arrested  **to  fetch  a  breath;*' 
und  the  j)aticnt  who  suffers  from  dyspnoea  cannot  hold  the  breath,  or  refrain 
from  the  attempt  to  inspire,  as  a  person  in  health  can.  The  dyspnoea  may 
occur  in  paroxysms,  and  the  acts  of  resi)iration  may  be  painful.  The  differ- 
ence between  the  dyspntea  of  asthma  and  that  of  cardiac  disease  has  been 
:already  given. 
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The  Dumber  of  respirations  performed  in  a  given  time  is  greatly  increased, 
and  often  unequally  so,  when  the  paroxysm  is  aggravated.  In  health,  from 
eighteen  to  twenty  acts  of  respiration  are  unconsciously  completed  in  a 
minute,  according  as  a  person  is  lying,  sitting,  standing,  or  walking;  and  the 
ratio  of  the  acts  of  respiration  to  the  pulse  varies  in  the  proportion  of  one  to 
four  (Watson),  or  one  to  nearly  six  (Wilks);  that  is,  about  one  complete 
act  of  respiration  for  every  four  or  six  beats  of  the  heart.  But  so  intimately 
are  the  functions  of  the  heart  and  lungs  dependent  upon  each  other,  that  any 
deviation  from  these  proportions,  in  the  acts  of  the  one  or  other  set  of  organs, 
immediately  influences  the  actions  of  the  other. 

Coughy  ejcpectorati&n,  and  the  nature  of  the  apuia,  furnish  valuable  indica- 
tions of  thoracic  disease. 

Microscopical  Elements  of  Spnta  consist  of— (1.)  Young  epithelium  cells — 
I.e.,  of  mucous  corpuscles;  (2.)  Of  mature  epithelium  in  the  form  of  pave- 
ment, cvlindrical  or  ciliated  bodies;  (3.)  Cells  containing  granules,  or  bodies 
like  cells  made  up  of  granules;  (4.)  Pus-cells;  (5.)  Colored  corpuscles  of  the 
blood ;  (6.)  Fibrin,  either  in  the  form  of  flake-like  membranes  or  in  the  form 
of  casts  of  the  smaller  bronchi  and  pulmonary  air-cells,  as  in  the  expectora- 
tion of  pneumonia.  They  are  sometimes  seen  as  dichotomous  cylinders  with 
roundea  enlargements,  composed  of  fine  filaments,  generally  covered  with 
granules.  They  may  be  met  with  from  the  third  to  the  seventh  day  in 
pneumonia.  (7.)  Fat  occurs  in  granules  or  globules;  (8.)  Tubercle  matter, 
earthy,  calcareous,  amorphous,  and  crystalline  particles  also  occur;  (9.)  Sub- 
stances derived  from  the  food;  (10.)  Carbon  and  true  pigment,  free  or  con- 
tained in  cells;  (11.)  Fragments  of  pulmonary  tissue. 

Chemical  Characters  of  Sputa. — Much  attention  has  not  yet  been  given  to 
the  chemical  characters  of  the  sputa.  Professor  Lay  cock,  of  Edinburgh,  had 
a  chemical  analysis  made  of  very  fetid  expectoration  in  bronchitis,  which  de- 
monstrated the  existence  in  it  of  butyric  and  acetic  acids.  The  odor  was 
characteristic  of  the  butyratea  of  ethyl ^  resembling  the  smell  of  may-flower  or 
apple  blossoms,  combined  with  an  odor  of  fax.*es.  Chemical  investigation  may 
thus  demonstrate  the  cause  of  the  excessive  fetor  in  those  cases  which  re- 
semble gangrene  of  the  lungs,  if  the  smell  alone  is  considered  {Med,  Times 
and  Gazette f  May,  1857,  p.  480).  A  much  more  extended  analysis  has  been 
recently  made  by  Bamberger  into  the  chemistry  of  the  sputa — (1.)  In  chronic 
bronchial  catarrh;  (2.)  In  bronchial  dilatation;  (3.)  In  chronic  pulmonary 
tuberculosis;  (4.)  In  the  infiltration  of  acute  tuberculosis ;  and  (5.)  In  pneu- 
monia. In  8j)uta  wliich  is  chiefly  catarrhal  the  salts  vary  but  little — the 
organic  matters  varv  considerably.  The  insoluble  salts  form  about  4  to  5.5 
per  cent,  of  the  whole  saline  contents;  the  chief  amount  consists  o£  chloride  of 
9odium  and  pho^}htte  of  potwth,  Puriform  matter  predominating,  causes  the 
sputa  to  contain  a  greater  quantity  of  organic  and  inorganic  substances; 
there  is  considerably  more  photphoric  acid  in  the  ash,  considerably  less  chlo- 
rine, and  less  sulphuric  acid.  The  ash  of  pneumonia  sputa  diflers  from  that 
of  catarrhal  in  several  resi)ects.  The  alkalies,  combmed  with  phosphoric 
acid  (which  amount  to  10  and  14  per  cent,  of  the  saline  constituents  of  catar- 
rhal sputa ),  are  almost  entirely  absent  in  pneumonia  during  the  inflammatory 
period,  but  tlie  sulphuric  acid  is  remarkably  increased.  The  quantity  of 
chlorine  (37  per  cent.)  is  nearly  the  same  as  the  average  in  the  catarrhal  (3() 
percent.);  and  there  is  not  much  variation  in  the  insoluble  salts,  except  in 
the  phosphate  of  iron  derived  from  the  blood.  In  the  j)eriod  of  resolution 
the  sputa  of  pneumonia  become  more  similar  to  the  catarrhal;  the  phwtphoric 
add  mcreases,  the  sulphuric  diminishes,  and  the  chlorine  reaches  a  very  high 
amount,  while  the  potash  and  soda  are  present  in  the  same  relative  i)ropor- 
tioD  as  in  the  catarrhal,  whereas  during  the  inflammatorv  |KTiod  this  was 
inverted.  Hugar  has  been  detected  during  the  height  of  tlie  inflammation ; 
and  Dr.  Beale  has  shown  that  an  excess  of  the  chloride  of  sodium  is  con- 
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stantly  present  in  pneumonic  sputa.  In  the  sputa  of  bronchiektasis,  sulphu- 
retted hydrogen,  acetic,  butyric,  and  probably  formic  acids  were  detected  C^ew 
Syden,  Society  Year-Book,  1860,  p.  128;  Schmidt's  Jahrh,,  band  114,  p.  3). 

Sputa  Typical  of  Pneumonia  is  characterized  by  its  viscidity,  semi-trans- 
parency, and  tenacity,  adhering  strongly  to  the  vessel  containing  it  So 
tenacious  is  it,  that  the  vessel  may  be  turned  upside  down  without  the  sputa 
becoming  detached  from  the  sides.  This  rusty-colored  sputa  consists  of  mucus 
intimately  mixed  with  blood — not  streaked  with  it,  as  in  bronchitis,  but  thor- 
oughly mixed  and  amalgamated  with  it — so  that  it  acquires  a  yellowbh,  or 
reddish-yellow,  or  even  a  red  color,  according  to  the  quantity  of  the  blood. 
If  the  disease  be  not  very  intense,  the  expectoration  never  attains  the  d^ree 
of  viscidity  or  the  depth  of  color  above  referred  to ;  but  though  still  tenacious 
and  adherent  to  the  sides  of  the  vessel,  moves  from  one  part  to  another  as  the 
vessel  is  tilted.  If  the  disease  progresses  to  a  favorable  termination,  the  sputa 
become  more  abundant,  less  adhesive,  and  less  highly  colored,  passing  through 
the  various  shades  of  orange,  until  at  length  they  become  greenish  or  whitish, 
and  resemble  the  exi>ectoration  of  ordinar}'  catarrh.  If  the  disease  be  hasten- 
ing to  a  fatal  termination,  the  exi)ectoration  becomes  scanty,  less  tenacious, 
and  of  a  darker  or  dullish-brown  hue,  resembling  the  juice  of  prunes.  If  the 
type  of  inflammation  be  typhoid,  or  adynamic,  or  connected  with  tubercles 
in  the  lungs,  the  mucus  may  be  tinged,  or  even  streaked  with  blood ;  or  it 
may  consist  throughout  of  nearly  colorless,  stringy,  and  more  or  less  frothy 
mucus  (Fuller  On  Dmeases  of  the  Cheat), 

Sputa  Typical  of  Gangrene  of  the  Long,  at  first  of  a  muco-purulent  char- 
acter, sometimes  tinged  with  blood,  begins  to  emit  a  very  disagreeable  odor ; 
and  as  soon  as  a  free  communication  is  established  between  the  air-passages 
and  the  sloughing  tissue  of  the  lung,  they  not  only  acquire  an  intensely  fetid 
gangrenous  odor,  but  assume  an  ap}>earance  more  or  less  characteristic  of  the 
disease.  They  lose  their  muco-purulent  character,  and  become  extremely 
liquid  or  sero-purulent,  and  of  a  dirty  greenish  or  ash-gray  color.  At  the 
same  time  the  breath  acquires  an  offensive  putrid  odor,  tne  pulse  feeble  and 
rapid,  with  evidence  of  great  and  increasing  prostration  (Fuller,  1.  c). 

Sputa  Typical  of  Acute  Bronchitis  appear,  after  a  few  days,  as  a  thin, 
saltish,  frothy  mucus,  sometimes  streake<l  with  blood.  They  increase  in  quan- 
tity, and  soon  become  glairy,  semi-transparent,  and  of  a  faintly  yellowish  color. 
Subsequently  thev  assume  a  gmyish  or  greenish -yellow  tint,  and  become  opaque 
and  viscid.  If  tlie  attack  is  severe,  they  become  muco-purulent,  and  in  some 
instances  may  even  lose  their  glairiness,  presenting  the  character  of  thoroughly 
0]:)a([ue  nummulatod  sputa. 

In  c.hroniv  bronclntit<  the  sputa  may  be  of  the  following  characters :  either 
(1.)  The  expectoration  of  a  grayish,  or  greenish,  or  yellowish-white  muco- 
purulent matter;  or  (2.)  The  ex iKJCto ration  being  difficult,  the  sputa  are 
comparatively  scanty,  consisting  of  stringy,  tenacious  mucus,  of  a  grayish  or 
yellowish-white  color,  occasionally  streaked  with  blood  ;  at  another  time,  ex- 
jwctonition  being  easy,  the  sputa  are  more  copious,  muco-punilent  in  charac- 
ter, of  a  yellowish -green  color,  having  a  faint,  unpleasant  oilor ;  at  another 
time  the  sputa  are  profuse,  almost  wholly  purulent,  of  a  nauseous  and  some- 
times a  fetid  odor,  usually  running  together  into  one  umsfi,  but  oflen  remain- 
ing sepanitod,  and  forming  distinct  numnuilate<l  masses ;  or  (3.)  There  is  a 
profuse  ex  j)ect oration,  sometimes  to  the  extent  of  half  a  pint  in  an  hour,  of  a 
thin,  watery,  roj)y  fluid,  which  varies  in  opacity,  but  is  usually  somewhat 
transjMirent,  reseml)]ing  gum-water  (Fuller). 

Sputa  Typical  of  Plastic  Bronchitis  ciinsist^^  of  ordinary  bronchitic  sputa, 
or  blood-tinged  mucus,  with  fragments  of  white  fibrinous  matter,  or  white 
fibrinous  casts  of  the  bronchi,  which  are  ejected  during  violent  paroxysms 
of  cough.  These  concrete  masses  var}'  from  mere*  fragments  to  large  pieces 
of  from  one  to  four  inches  in  length,  and  may  Ik?  either  tubular  or  solid. 
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their  ejection  being  preceded  and  oflen  accompanied  by  spitting  of  fluid 
blood.  Thc^  caste  consiat  of  concentric  laminse,  found  at  difTcrent  periods 
in  sueeegsive  layers,  and  consist  of  amorphous  granular  matter  intermixed 
with  mucus-corpuscles,  compound  granular  cells,  oil-globules,  and  ovoid  cells 
containing  dark  coloring  matter,  such  as  exists  in  ordinary  bronchial  mucus 
(Fuller). 

Sputa  Typical  of  Acnte  Phthisis  consist — (1.)  Of  frothy  mucus,  often 
speckled  with  blood ;  and  when  the  tubercle  softens,  the  sputa  become  muco- 
purulent or  purulent ;  or  (2.)  The  sputa  may  be  scanty,  consisting  of  little 
more  than  frothy  mucus;  (3.)  Expectoration,  at  first  scanty,  thin,  colorless, 
and  transparent,  somewhat  resembhng  saliva  or  gum-water,  of  a  grayish  color, 
and  more  or  le^ss  frothy.  After  a  time  the  thin  colorless  sputa  lose  some  of 
their  transparency,  and  are  seen  to  contain  specks  of  opaque  matter,  which 
gradually  subside  and  form  a  deposit  resembling  the  sediment  in  barley-water; 
or  they  remain  susjHinded  by  the  more  ropy  part  of  the  secretion,  and  float 
in  the  transparent  mucous  fluid  in  the  form  of  striaj.  Gradually  becoming 
lew  aerate<l,  they  become  more  glaiir  and  more  tenacious,  lose  their  pearly-gray 
color,  and  are  seen  to  be  mixed  with  specks  or  streaks  of  an  opaque  white  or 
buff  color,  and  not  unfrecjucntly  with  s|)ecks  or  streaks  of  blood.  (4.)  As  the 
malady  progresses,  the  chanicters  of  the  sputa  change  again.  They  become 
opaque,  of  a  whitish  or  yellowish  hue,  and  are  coughed  up  in  more  distinct 
and  homogeneous  masses.  Sometimes  they  form  rugged  pellets  of  a  yellow- 
ish-white color,  resembling  boiled  rice,  which  sink  or  partially  float  in  a  color- 
less, semi-transparent,  ropy,  non-aerated  mucous  fluid ;  or,  accompanied  by 
little  mucous  fluid,  the  sputa  form  large  masses  of  a  buff*  or  yellowish-green 
color,  flocculent  in  appeamuce,  but  perfectly  smooth  in  outline,  which  do  not 
coalesce,  but  remain  distinct  and  separate  from  each  other  if  exi)ectorated  into 
a  ve:s8el  of  water. 

All  these  forms  of  sputa  occasionally  occur  in  chronic  bronchitU  as  well  as  in 
phihutuf  (Fuller). 

Congh. — The  severity,  the  frccjuency,  or  paroxysmal  nature  of  the  cough 
must  be  ascertained ;  also  the  circumstances  which  excite  it  most ;  and  whether 
it  is  attended  with  pain,  or  followed  by  expectoration  or  vomiting.  The  ease 
or  diflSculty  of  the  cxp(K.*toration  must  be  noted,  and  whether  it  is  accompanied 
or  not  by  jmin.  The  quantity  of  the  sputa  ought  to  be  measured  in  the  day 
and  night,  the  form  of  the  masses  spat  up,  their  transparency  or  opacity, 
color  and  viscidity,  tenacity  or  adhesive  proi)erty.  The  special  characters  of 
the  sputa  ought  in  ever}'  case  to  be  closely  observed,  noting  particularly  its 
thin,  serous,  or  frothy  character ;  whether  it  contains  any  membranous  or 
concrete  exudation-masses  or  blood ;  and  it  should  be  examined  microscopi- 
cally. 

PaiiL — Tlic  exact  locality  of  pain  in  the  chest  should  be  ascertained,  its 
severity,  and  the  direction  it  tends  to  take.  What  jwirticular  circumstances 
aggravate  it,  and  the  effects  of  breathing,  coughing,  pressure,  and  posture 
should  be  as<.'ertaine<l. 

Palpitation. — When  paipitatlon  occurs,  its  severity  ought  to  be  estimated  by 
laying  the  hand  over  the  region  of  the  heart  of  the  jwitient.  It  is  desirable 
to  ascertain  itj*  constancy;  the  circumstances  which  aggravate  its  existence  or 
produce  it — such  as  the  uifluence  of  exertion  going  up  a  hill  or  up  stairs,  and 
the  influence  of  mental  emotion  (  IfVwrf  to  OhM'rve,  pp.  89-44). 

In  the  following  table  the  more  prominent  characters  of  the  {mlpitation 
which  depends  ujK>n  organic  disease  of  the  heart  are  contrasted  with  those  of 
palpitation  arising  indeiK'udent  of  dis<nisc  of  this  organ  (Bellingham,  o/a 
ei7.,  p.  172): 
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PALPITATION    DEPKNDINO   UPON   ORGANIC      PALPITATION   INDEPENDENT   OF  OROANIC 
DISEASE  OF   THE  HEART.  DISEASE  OF  THE   HEART. 

1.  More  common  in  the  male  than  the  1.  More  common  in  the  female  than  the 
female.  male. 

2.  Palpitation  usually  comes  on  slowly  2.  Palpitation  usually  sets  in  suddenly, 
and  gradually. 

3.  Palpitation  constant,  though  more  8  Palpitation  not  constant,  having  per- 
marked  at  one  period  than  at  anothor.  feet  intermissions. 

4.  Impulse  usually  stronger  than  nat-  4.  Impulse  neither  heaving  nor  pro- 
ural ;  sometimes  remarkably  increased,  longed;  often  abrupt,  knocking,  and  cir- 
heuving,  and  prolonged;  at  others  irreg-  cumscribed,and  accompanied  by  a  flutter* 
ular  and  unequal.  ing  sensation  in  the  prsecordial  region  or 

epigastrium. 

5.  Percussion  elicits  a  dull  sound  over  5  Extent  of  surface  in  the  region  of 
an  increased  surface,  and  the  degree  of  the  heart,  which  yields  naturallv  a  dull 
dulness  is  greater  than  nat'iral.  sound  on  percussion,  not  increased. 

6.  Palpitation  often  accompanied  by  the  6.  Auscultatory  signs  of  diseased  valves 
auscultatory  signs  of  diseasea  valves.  absent;  bruit  de  sou fHet  often  present  in 

the  large  arteries,  and  a  continuous  mur- 
mur in  the  veins. 

7.  Rhythm  of  the  heart  regular,  irreg-  7.  Rhythm  of  heart  usuall^r  regular, 
ulur, or  intermittent;  its  action  not  neces-  sometimes  intermittent;  iU  action  gener- 
sarily  quickened.  ally  more  rapid  than  natural. 

8.  Palpitation  often  not  much  com-  8.  Palpitation  often  much  complained 
plained  of  by  the  patient,  occasionully  at-  of  by  the  patient;  readily  induced  by  men- 
tended  by  severe  pain,  extending  to  the  tal  emotion;  and  frequently  accompanied 
left  shoulder  and  arm.  by  pain  in  the  left  side. 

9.  Lips  and  cheeks  often  livid;  counte-  9.  Lipt^  and  cheeks  never  livid ;  counte- 
nance congested;  anasarca  of  lower  ex-  nance  often  chlorotic;  anasarca  absent, 
tremitios  common.  except  in  extreme  cases. 

10.  Palpitation  increased  by  exercise,  10.  Palpitation  increased  by  sedentary 
by  stimulants,  and  tonics,  &c. ;  relieved  occupations;  by  local  and  general  bleed- 
by  rest,  and  frequently,  also,  by  local  or  ing,  Ace. ;  relieved  by  moderate  exercise, 
general  bleeding,  and  an  antiphlogistic  and  by  stimulants  or  tonics,  particularly 
regimen.  the  preparations  of  iron. 

Expression  of  the  Countenance  in  Thoracic  Disease. — The  countenance  is 
ofteu  expressive  of  heart  disease.  In  acute  inflammatory  affections  of  the 
lining:  or  investing  membrane,  it  acquirers  an  anxious  and  depressed  character. 
An  elevation  and  depression  of  the  ahe  nam  or  naretn  are  commouly  observed 
with  the  respiratory  acts;  and  the  occurrence,  in  children,  of  these  phenom- 
ena indicates  a  greater  amount  of  disea.se  than  the  genenil  symptoms  would 
lead  us  to  susiKJct.  In  chronic  cases,  when  the  circulation  is  impeded,  the 
expression  of  the  countenance  becomes  almost  pathognomonic.  The  venous 
system  becomes  congested,  the  face  becomes  bloated  and  dusky,  the  eyelids 
puffed,  the  eyes  staring,  the  conjunctiva)  suffused,  the  lips  and  cheeks  purple, 
respiration  laborious,  the  air-passages  loaded  with  mucus,  and  the  jugular 
veins  distended  or  pulsatile. 


Si-xTioN  XI. — Diseases  of  the  Heart  and  its  Membranes. 

There  are  few  complaints  which  more  surely  tend  to  shorten  life,  and  none 
give  rise  to  greater  suffering  and  discomfort  than  diseases  of  the  heart,  peri- 
cardium, and  great  vessels.  Alike  in  the  young  and  in  the  old,  they  are  the 
chief  causes  of  sudden  death,  and  if  not  suddenlv  fatal,  "they  lav  their  own 
hard  conditions  on  the  continuance  of  a  nianV  life,  and  almost  settle  before- 
hand the  manner  of  his  death"  (Sir  Thomas  Watson).  These  diseases  are 
to  be  described  as  lesi(ms  of  (a.)  The  pericardium;  {b.)  The' endocardium; 
(c,)  The  muscular  i<tructure  of  the  heart;  and  ((/.)  The  bloodvessels. 
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(a.)  Diseases  of  the  Pericardium, 

PERICARDITIS. 

Latin  Eq.,  Perirardiiis ;  French  Eq.,  Piricardiie;  German  Eg.,  Pericarditis — Syn., 

Entziitulung  dea  Uerzbentels ;  Italian  Eq  ,  Pericnrditide. 

Definition. — An  inflammation,  of  the  fibro-serous  membrane  containing  the 
heartf  and  investing  it  on  its  external  aspect. 

Pathology  and  Morbid  Anatomy. — The  normal  pericardium  is  a  membran- 
ous bag  coDtainiug  the  heart,  fixed  at  the  base  to  the  upi)er  part  of  the  dia- 
phragm. The  apex  of  the  bag  surrounds  the  great  vessels.  It  consists  of  two 
tayers: 

(1.)  A  fibrous  layer y  of  dense,  thick,  unyielding  fibres,  interlacing  in  all 
directions,  is  <!ompo.scd  of  connective  tissue,  including  white  and  yellow  fibres,. 
which  are  firmly  attached  at  the  base  of  the  pericardium  to  the  central  aj)o- 
neurosis  of  the  diaphragm.  At  the  apex  they  are  continuous  with  the  fibrous 
coat  of  the  large  vessels,  over  which  they  are  continued  in  the  form  of  tubular 
prolongations,  till  their  fibres  are  gradually  lost  or  amalgamated  with  those 
of  the  artery. 

(2.)  The  serous  layer  lines  the  outer  asj)ect  of  the  fibrous  layer,  as  &  parietal 
laj/er,  and  is  reflected  over  the  heart,  as  the  visceral  layers  of  the  pericardium. 
It  is  reflected  uj)on  the  arch  of  the  aorta,  about  two  and  a  half  inches  from 
the  base  of  the  heart.  It  is  covered  bv  a  simple  layer  of  pavement  epithe- 
lium cells,  which  rests  on  the  subepithelial  connective  tissue,  which  is  always 
more  compact  immediately  beneath  the  epithelium  than  in  the  parts  farther 
removed  from  it. 

In  the  young  subject  the  fibrous  layer  Is  generally  thin  and  transparent; 
in  adult  age  and  advanced  life  it  is  thicker  and  more  opaque.  Injection 
shows  it  to  DC  supplied  with  minute  arteries  and  veins. 

Constant  motion  of  the  heart  u[)on  the  serous  aspect  of  the  pericardium 
modifies  the  effects  of  inflammation  and  other  lesions  of  the  membrane;  and 
the  exact  apposition  of  opix)sing  surfaces  is  constantly  changing. 

In  tracing  the  effects  pro<luced  by  the  inflammatory  process,  the  changes 
which  take  place  both  in  the  epithelium  of  serous  membranes,  and  in  the  con- 
nective tissue  elements  l)elow,  ought  to  l>e  studied.  The  examination  "should 
not  be  confined  to  an  examination  of  the  lymph  coating,  its  free  surface,  or 
to  the  mingle<l  liquid  and  solid  products  lying  in  the  serous  cavity,  but  the 
membrane  itself  should  be  carefully  inspected,  not  only  at  it»s  free  surface,  but 
for  some  di.stance  into  its  substance"  (Turner,  Eil.  Mfd.  Jour,,  April,  1864). 

The  jKjricardium,  like  other  serous  membranes,  is  liable  to  inflammation, 
tending  to  the  eftusion  of  a  seroiw  fluid,  diffused  over  a  large  extent  of  sur- 
fjwe,  and  w^hich  sometimes  becomes  purulent — suppurative  pericarditis — and 
the  account  here  given  of  its  morbid  anatomy  will,  cceteris  paribus,  apply  to 
other  serous  membranes. 

In  the  early  stages  the  free  surface  is  no  longer  smooth  and  glistening,  but 
becomes  covere<l  with  a  soft  "  lymph,"  loaded  with  rudimentary  colorless  cor- 
puwles,  as  figured  by  Mr.  Turner  at  Fig.  86  a  of  Sir  James  Paget's  Lectures 
on  Surgical  Pathology,  p.  348, 8d  e<lit.  (see  also  p.  101,  vol.  i).  These  corpus- 
cles are  not  unlike  those  which  first  occur  in  the  flui<l  of  herpes.  The  changes 
in  the  pericardium  itself  are  very  early  shown  in  the  epithelial  cells  on  iia 
free  surface,  which  become  swollt^n,  o{)a(iue,  and  loosened,  so  as  to  fall  ofl'into 
the  serous  <-avity.  A  rapi<l  multiplication  of  their  curtained  nuclei  takes  place, 
which  are  set  free  by  the  breaking  down  of  the  cells  themselves.  In  the  <*or- 
pusclcs  of  the  connective  tissue  beneath  the  layer  of  epithelium,  proliferation 
also  goes  on ;  small  groujw  of  rudimentary  corpuscles  api)ear,  formed  by  ger- 
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minating  changes  in  the  nucleated  cells ;  and  these  multiply  with  such  ra- 
pidity that  adjacent  groups  run  together  and  form  masses  of  immature  cor- 
puscles— so  numerous  in  the  focus  of  inflammation  that  the  inflamed  part 
seems  to  be  altogether  composed  of  these  new  products — all  trace  of  its  natural 
structure  being  lost.  The  more  superficial  layers  of  this  corpuscular  inflam- 
matory lymph  becomes  detached,  and  falls  into  the  liquid  exudation,  which 
pours  with  more  or  less  abundance  into  the  serous  cavity,  where  they  mingle 
with  the  fibrinous  coagula  found  in  that  fluid.  When  the  inflammatory 
lymph  becomes  vascular,  vessels  are  seen  to  pass  into  it  from  the  connective 
tissue  beneath  the  epithelium  (Paget  and  Turner). 

The  pericardium  at  the  commencement  is  seen  to  be  reddened  by  dense 
capillary  congestion  of  vessels  from  the  deeper  textures,  with  here  ana  there 
extravasations  of  blood.  The  tissues  become  infiltrated  with  serum,  and  losing 
cohesion,  are  easily  torn.  As  the  inflammatory  lymph  increases,  the  surfiu^e 
assumes  a  shaggy  appearance,  so  that  fine  villi,  papillae,  folds,  or  maases  of 
new  formation  are  developed  by  the  proliferation  of  the  nnaterial  just 
described — the  young  connective  tissue  corpuscles.  More  often  the  appear- 
ance of  the  surface  is  rough  and  shaggy,  like  the  villi  of  a  large  animal's 
intestine,  or  the  surface  of  a  bullock's  tongue,  or  the  lymph  may  be  smooth 
as  a  gall-bladder.  These  changes  constitute  the  first  step  in  the  formation  of 
the  so-called  false  membrane,  the  adhesive  lymph  which  glues  the  surfaces  of 
the  pericardium  to  each  other.  The  serous  fluid  thus  seems  to  coagulate 
upon  the  opposed  surfaces,  and  becomes  vascular. 

In  the  specimens  of  inflamed  serous  membranes  examined  by  Professor 
Turner  of  Edinburgh,  "the  membrane  was  thickened  and  swollen,  and 
covered  by  a  soft  layer  of  yellowish  flaky  inflammatory  lymph,  which  could 
be  readily  scraped  off*  with  a  knife.  VvTien  the  lymph  was  removed,  an 
abundant  bright  red  mottling  of  the  membrane  was  noted.  Examined  micro- 
scopically, this  inflammatory  lymph  was  seen  to  be  composed  of  small,  pale, 
faintly  granular  cells,  such  as  are  familiar  to  all  pathologists  as  products  of 
the  process  of  inflammation,  and  are  described  sometimes  as  the  corpuscles  of 
inflammatory  lymph,  at  others  as  exudation  corpuscles. 

"The  epithelium  had  either  been  shed  from  the  surface  of  the  membrane 
into  the  cavity,  during  the  inflammator}'  proce,<«s,  or  its  characters  had  been 
so  altered  that  it  was  no  longer  recognizable.  Two  opinions  have  been  put 
forward,"  writes  Professor  Turner,  "and  supj)orted  by  observations,  of  the 
part  which  the  epithelium  takes  in  the  early  stage  of  inAammation  of  a  serous 
membrane.  According  to  Dr.  Julius  Cohnheim  (  Virchrrw's  Archiv.,  vol.  xxii, 
p.  51G,  1861),  some  of  whose  observations  were  made  on  animals  killed  the 
day  after  he  had  irritiited  the  peritoneum,  the  epithelial  cells  were  found  to 
be  increased  in  size,  more  opaque,  with  no  longer  a  mosaic  arrangement,  but 
lying  next  each  other  as  large  round  globules,  with  a  large  shining  nucleus. 
In  some  cells  fatty  degeneration  had  begun,  and  this  could  be  traccif  in  others 
up  to  the  stage  of  disappearance  of  the  cell  membrane,  and  destruction  and 
resolution  of  the  coll  into  granules.  Dr.  E.  Neumanirs  observations  (  Virchotr'A 
Archie,  vol.  xxiv,  p.  202,  1802)  agree  with  those  of  C'olmheim  as  far  as  relates 
to  the  degeneration  and  shedding  of  the  epithelium  cells.  Dr.  Rindfleisch  (  Vir- 
cfiou^a  Archiv.,  vol.  xxiii,  p.  519,  1862),  again,  regards  the  epithelium  afe  not 
necessarily  destroyed  by  fatty  degeneration  at  the  commencement  of  the  in- 
flammatory process,  but  as  assisting  in  the  pro<luctioii  of  the  new-formed  cells 
of  the  infiammatory  lymph.  He  induced  artificial  jKiritonitis  in  a  rabbit, 
and  found  that  the  epithelial  cells  had  lost  their  normal,  six-sided,  flattened 
form,  that  their  comers  had  become  rounded,  and  their  shape  was  more 
globular.  The  contents  also  were  more  ojmque,  and  commencement  of  nuclear 
division  was  observed.  Rindfleisch  considers  that  there  is  a  direct  metamor- 
phosis of  the  epithelial  scales  into  cells,  which,  through  their  rounded  form 
and  divided  nucleus,  resemble  pus-corpuscles.     Even  if  these  conclusions  of 
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Rindfleisch'a  be  accepted,  I  cannot  but  think,"  says  Professor  Turner,  "that 
the  part  which  the  epithelium  plays  in  the  production  of  the  cells  of  the  in- 
flammatory lymph  is  comparatively  unimportant,  and  that  it  is  the  sub- 
epithelial connective  tissue  we  are  more  especially  to  look  to  as  the  seat  of 
their  formation. 

"  When  sections  through  the  inflamed  serous  texture  were  examined,  before 
the  addition  of  acetic  acid  and  glycerin,  a  confused  mass  of  new-formed  cells 
mingled  with  the  proper  fibres  of  the  subepithelial  connective  tissue  in 
apparently  inextricable  confusion  was  seen.  But  after  the  addition  of  the 
aoove  reagents  had  caused  the  white  fibrous  element  of  the  tissue  to  disappear, 
the  transi>arency  of  the  textures  was  promoted,  and  the  arrangement  and 
relations  of  the  new-formed  cells  could  be  followed,  especially  in  those  parts 
of  the  section  where  the  elastic  fibres  were  at  a  minimum.  The  new-formed 
cella  were  small,  pale,  and  rounded,  with  faintly  granular  contents,  and  closely 
corresponded  in  their  characters  to  those  existing  in  the  inflammatory  lymph 
coating  the  free  surface  of  the  membrane.  In  those  parts  of  the  sections  which 
lay  immediately  beneath  this  free  surface,  the  cells  were  crowded  together  in 
great  numbers,  and  farmed  closely  packed  rows  or  clustered  masses.  But 
somewhat  deeper  they  were  not  so  densely  set,  and  here,  therefore,  their  mode 
of  arrangement  could  be  more  satisfactorily  studied  "  (Turner,  Edhi,  Med. 
Journal,  April,  1864). 

The  exudation,  which  more  or  less  distends  the  cavity,  is  separable  into  a 
fluid  and  a  more  or  less  solid  portion.  The  liquid  part  may  be  scanty  or  it 
mav  amount  to  several  ounces,  or  more.  It  first  accumulates  in  the  upper 
and  anterior  part  of  the  sac,  the  heart  occupying  the  lower  portion.  The  in- 
flammator}'  lymph  also  first  begins  to  accumulate  in  this  region,  especially  on 
the  surface  of  the  pericardium,  which  fits  tightly  round  the  heart,  and  most 
in  the  vicinity  of  the  roots  of  the  great  vessels.  Post-mortem  evidence  of 
periearditU  may  be  seen  here  when  not  found  in  any  other  part  of  the  peri- 
cardium. When  the  serum  is  in  great  amount,  however,  the  whole  of  the  sac 
is  distended,  and  the  lungs,  especially  the  left,  are  pressed  backwards,  and  the 
thorax  may  be  dilated  over  the  region  of  the  heart,  whose  cardiac  dulness  is 
increased. 

The  inflammator}'  lymph  and  fluid  is  generally  heavily  charged  with  fibrin, 
forming  reticulated  and  villous  masses  upon  the  walls  of  the  pericardium ;  so 
that  the  a>?pect  of  the  heart's  surface  on  opening  the  pericardium  is  like  that 
of  the  surface  of  a  sponge,  or  a  network-like  lace,  or  of  two  surfaces  which 
have  been  besmeared  over  with  a  soft,  plastic,  sticky  substance  like  lanl, 
which,  l)eing  placed  in  contact,  have  been  quickly  pulled  apart.  It  is  this 
form  which  is  most  commonly  met  with  in  the  {)ericanlitis  of  acute  rheumatism 
(Niemeyer;. 

The  inflammator}'  lymph  may  be  limited  to  a  portion  only  over  the  heart, 
or  it  may  be  spread  over  the  whole  surface. 

The  substancre  of  the  heart  itself  may  not,  in  early  stages  and  recent  cases, 
suficr  any  material  alteration ;  but  when  the  inflammation  has  continued  for 
some  time,  the  muscular  texture  of  the  heart  becomes  infiltrated  with  serum, 
softened  and  flabby,  when  dilatation  of  its  cavities  may  supervene. 

The  ultimate  results  \x])o\\  the  jwricanlium  itself  are  thickening  in  propor- 
tion to  the  amount  of  proliferation  of  tissue,  and  amount  of  inflammatory 
lymph  which  is  not  reabsorbed.  If  the  products  are  small  in  quantitv,  the 
hquid  {N>rti(m  may  soon  be  absorbed ;  and  the  solids  undergoing  fatty  degen- 
eration, or  liquefactiv(^  degeneration  of  some  kind,  are  absorbed  also.  The 
greater  the  amount  of  lymph  the  more  difficult  is  the  absorption  of  the  prod- 
ucts. When  thicken(Hl  parts  remain,  they  present  the  ap|)earance  of  tendin- 
oitf-like  8|K)ts,  and  sometimes  elongated  white  adhesions  connect  opposite  sur- 
together,  which  are  not  found  to  materially  impede  the  action  of  the 
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heart.    Such  termiQations  may  be  considered  as  recoveries  for  all  piactieid 
purposes. 

If  the  pericarditis  continues  for  a  long  time  chronic,  the  thickening  of  the 
membrane  and  new  tissue  may  be  very  considerable  all  over  the  surface,  so 
that  permanent  damage  remains,  and  exercises  an  increasingly  deleterious 
influence,  even  after  the  main  bulk  of  inflammatory  material  has  been  ab- 
sorbed. A  fine  fibrous  mass  of  young  connective  tissue  thickens  the  pericar- 
dium, and  incloses  the  heart  in  a  dense  indurated  capsule. 

Partial  inflammations  continued  for  a  length  of  time  are  apt  to  result  in 
what  have  been  termed  **  white  spots"  or  "milk  spots,**  macules  albidce,  or  fibroid 
granulatiam. 

The  white  or  milk  spot  is  so  often  found  in  hearts  which  in  other  respects  are 
perfectly  healthy,  that  many  pathologists  doubt  their  morbid  nature  (Baillie, 
SoiMMEKiNG,  HoDGKiN,  J.  Reid).  The  anterior  surface  of  the  right  ventricle 
is  their  most  frequent  seat.  Occasionally  these  spots  are  observed  upon  the 
surface  of  the  lefl  ventricle,  or  upon  the  auricle,  or  upon  the  prominences  of 
the  coronary  veseels.  Their  size  varies  from  a  fourpenny  piece  to  a  crown  or 
larger.  They  are  more  common  in  adult  than  in  eatly  life ;  but  they  have 
been  observed  in  the  infant  under  three  months  old.  They  increase  aner  the 
age  of  eighteen,  apparently  progressively  with  age.  About  33  per  cent  post- 
mortem examinations  from  the  ages  of  eighteen  to  thirty-nine  show  such  uhiie 
spots;  and  about  71  per  cent,  from  ages  between  forty  and  eighty.  Baillie, 
Laennec,  Louis,  and  Todd,  state  that  these  opaque  patches  can  easily  be  dis- 
sected or  peeled  off  from  the  visceral  layer  of  the  pericardium,  leaving,  the 
membrane  entire.  Corvisart,  on  the  other  hand,  says  they  are  seated  on  the 
under  surface  of  the  membrane.  There  seems,  however,  to  be  two  forms  of 
the  white  spot — ^namely :  (1.)  A  superficial,  which  may  be  peeled  off;  and 
(2.)  A  deeper  spot,  which  cannot  be  so  detached  (Bizot,  Paget,  King, 

HODGKIN). 

A  great  difference  of  opinion  prevails  as  to  the  cause  of  these  spots.  Some 
may,  no  doubt,  be  due  to  pre\nou8  i)ericarditis,  but  all  are  not  of  this  origin. 
The  weight  of  evidence  seems  to  be  in  favor  of  attrition  being  their  cause,  yet 
all  are  not  referable  to  this  cause  either  (Hodgkin,  Kixg,  Jenner,  Wilks). 

The  circumstances  which  seem  to  favor  the  development  of  this  white  spot 
are  those  which  would  increase  the  rubbing  of  the  part  against  the  pericardium 
applied  to  the  anterior  wall  of  the  thorax.  Those  circumstances  are — (1.) 
Dilated  heart;  (2.)  Impeded  action  of  the  lungs,  (a)  from  those  diseases 
which,  leading  to  augmented  volume  of  the  lungs,  tend  to  press  the  heart  for- 
wards ;  and  (h)  from  continuous  })ressure  ujum  the  chest  in  an  antero-posterior 
direction,  commenced  at  an  early  age,  before  the  epiphysis  of  the  ribs  and  the 
pieces  of  the  sternum  are  fully  grown  and  united — as  in  young  soldiers  who, 
during  great  exertions,  carry  a  loaded  pack  and  wear  cross-belts. 

Those  due  to  inflammatory  origin  will  generally  be  found  associated  with 
other  post-mortem  evidences  of  inflammation,  such  as  adhesions  by  distinct 
filaments  or  bands  of  lymph  between  the  heart  and  pericardium,  especially 
about  the  roots  of  the  great  vessels. 

Pericarditis  may  also  terminate  in  punilent  formation  (suppurative  pericar- 
ditis). There  may  also  be  multiple  and  scattered  accumulations  of  pus  in  the 
subserous  layers,  as  in  cases  of  pyaemia.  Such  local  pus  formations  commence 
in  the  subserous  filamentous  tissue,  beneath  the  cardiac  fold  of  the  {pericardium, 
and  occasionally  assume  the  form  of  minute  abscesses  in  the  subserous  tissue 
and  on  the  surface  of  the  cardiac  fibres  (Craigie,  Path,  Aimtomy,  p.  706). 

In  the  chronic  forms  of  pericarditis,  inflammation  may  express  itself  (1.) 
By  attacking  the  original  membraniform  exudation  not  yet  removed;  (2.)  By 
thickening  and  pulpiness  of  the  jxjricardium ;  (3.)  By  the  formation  of  a  thick, 
tough,  universally  unyielding  case;  (4.)  By  hemorrhage ;  (5.)  By  purpura; 
(6.)  By  tuberculosis;  (7.)  By  osseous  concretions;  (8.)  By  cysts  from  |iara- 
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sites  and  sacculated  conditions  of  the  pericardium,  containing  pus-like  fluid, 
the  remains  of  old  pericarditis — so-called  abscess  of  pericardium  {Path,  Trans., 
vol.  ix,  p.  89). 

The  acute  forms  of  pericarditis  generally  involve  the  muscular  walls  of  the 
heart  to  a  greater  or  less  extent.  On  cutting  through  them,  the  muscular  sub- 
stance is  seen  for  a  greater  or  less  depth,  of  a  deeper  color  than  usual,  and  the 
cohesion  of  the  tissue  is  also  impaired,  the  finger  readily  passing  through  it. 

Oeneral  Symptoms. — The  symptoms  of  pericarditis  vary  much  as  regards 
their  expression,  and  especially  m  accordance  ^"ith  the  coexisting  malady 
with  which  it  may  be  associated,  thus  modifying  the  symptoms  and  characters 
of  each.  In  some  instances  they  are  most  insidious  in  their  approach  ;  as,  for 
exam]>le,  when  pericarditis  follows  upon  pleuritis  or  pnetimonia,  scrofuh  with 
tubercle  (tubercular  pericarditis),  B right's  disease,  chronic  disease  of  the  heart, 
or  (wriic  aneurism;  and  participation  of  the  pericardium  in  the  inflammation 
often  remains  undiscovered  till  revealed  by  post-mortem  examination.  In 
other  cases  the  symptoms  appear  to  be  violent  and  unmistakable  from  the 
commencement. 

In  pericarditis,  rheumatism  has  been  found  to  assume  a  new  and  formidable 
aspect ;  and  rheumatic  pericarditis  is  generally  attended  with  more  violent 
symptoms  than  non-rheumatic  pericarditis.  The  most  marked  characteristics 
are,  decided  evidence  of  local  trouble  in  the  chest,  especially  (1)  pain  more  or 
less  severe  in  the  prsecordial  region  ;  and  from  this  point  it  radiates  over  the 
whole  of  the  sternum,  sometimes  extending  to  the  brachial  plexus  and  down 
the  left  arm.  This  pain  is  accompanied  by  disturbance  of  the  heart's  action, 
a  sent^ation  of  constriction  over  the  whole  chest,  by  urgent  distress,  and  by  an 
incapacity  to  take  a  long  breath,  or  to  cough.  From  these  caiLses  the  patient 
is  (2)  restless  and  anxious,  and  this  anxious  expression  of  the  countenance  is 
often  peculiar  and  striking  from  the  first.  When  acute  pericarditis  is  not  the 
result  of  rheumatism,  the  patient  may  suffer  no  pain,  and  the  symptoms  are 
often  most  obscure,  general  as  well  as  physical.  The  countenance  is  pallid, 
and  assumes  an  as])ect  of  distress,  and  there  is  an  incapacity  or  unwillingness 
on  the  jmrt  of  the  patient  to  lie  on  his  left  side.  The  pain  in  the  region  of  the 
heart  may  be  acute,  severe,  and  shooting  towards  the  shoulder,  augmented  by 
movement  and  increased  by  pressure  upwards  against  the  diapnragm  (3.) 
There  may  be  febrile  exacerbation,  and  the  pulse,  varj'ing  from  90  to  110,  full 
and  stn^ng,  and  often  intermittent,  or  otherwise  irregular.  (4.)  Dyspnoea  may 
exist  in  proportion  to  the  distension  of  the  sac  with  fluid,  pressing  on  the  lungs, 
and  sometimes  on  the  (esophagus,  causing  dysphagia,  pain  in  the  cardiac  region, 
palpitaticm,  and  subsequent  dyspna?a  as  the  most  common  signs.  This  state 
of  things  having  lasted  from  three  to  four  days  to  a  week,  the  patient  may  die 
suddenly. 

Yet  all  of  these  signs  may  be  absent.  The  pulse  may  give  forth  no  sign; 
the  breathing  may  not  be  changed ;  and  pains  may  not  exist,  and  yet  peri- 
carditis may  be  there.  The  action  of  the  heart  may  get  feebler  and  ftKjbler, 
weaker  and  weaker,  the  circulation  becoming  irregular.  The  i)ulse  at  the 
most  may  gi^t  intermittent,  the  veins  of  the  neck  prominent,  the  skin  cold  and 
pale;  and  with  (edema  of  the  limbs,  death  may  soon  follow,  with  pericarditis — 
latent,  and  unrecognized. 

Before  death,  and  often  throughout  the  more  severe  periods  of  the  disease, 
there  is  delirium  of  a  jH'culiar  kind — sometimes  quiet,  but  often  wild  ami 
furious.  This  delirium  is  jK*culiar,  and  has  been  noticed  particularly  by  Sir 
Thomas  Watson,  Dr.  Burrows,  and  others. 

Even  when  the  disease  is  most  unmixed,  it  has  l)een  mistaken  for  a  contiuue<l 
fever,  or  for  pleurisy ;  and  being  usually  one  of  the  first  c(miplications  of  an 
otherwise  fatal  disorder,  its  mortality  is  thus  far  in  excess  of  rheumatic  |K»ri- 
carditis,  which  proves  fiital  in  about  one  out  of  every  six  cases  (Fullkk). 

When  the  pericardial  effxision  is  great,  it  tends  to  im})ede,  by  its  pressure, 
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the  action  of  the  left  luug ;  and  hence  the  patient  prefers  in  8ueh  a  case  to  /<> 
on  his  left  aide,  so  as  to  give  more  free  play  to  the  right  lung;  or  he  nits  up, 
but  bent  forward  in  his  bed. 

Pure  idiopathic  pericarditis  is  rarely  witnessed,  and  very  rarely  occurs  as  a 
severe  or  clinically  important  form  of  disease. 

Dr.  Stokes,  in  respect  of  morbid  anatomy,  arranges  cases  of  pericarditb  into 
three  classes.  In  the  first  class  are  to  be  placed  those  in  which  there  is  a 
slight  though  general  efiusion  of  coagulable  lymph.  In  the  second,  thoee  in 
which  there  is  superadded  the  secretion  of  serum  in  abundance,  causing  dis- 
tension of  the  pericardial  sac.  In  the  third  class  are  to  be  placed  those  cases 
in  which  signs  of  muscular  excitement,  if  not  of  myocarditis,  are  added  to  the 
preceding  conditions.  These  three  classes  are  thus  contrasted,  in  respect  to 
their  symptoms  or  diagnosis,  in  the  following  tabular  arrangement,  given  by 
Dr.  F.  Sibson : 


First  Form.  ,  Second  Form. 

Absence  of  pain  or  local  ,  The  local  and  general 
suffering  froquent.  No  sij^n  I  symptoms  more  dooidcd, 
of  muscular  excitement,  nor  tnough  often  very  trifling, 
any  special  character  of  i  Irregular  action  of  the  heart 
pulse.  No  increase  of  dul-  and  pulse  often  very  mani- 
ness  over  the  heart.  |  festin  the  advanced  periods. 

I  Remarkable  increase  of  dul- 
ness  over  the  heart. 


Third  Form 

Local  distress,  often  ex- 
treme, even  at  the  outset. 
Tumultuous  action  of  the 
heart.  IrreguUrity  of 
pulse.  Dyspnoea,  orthop- 
ncea,  oedematooa  iwellingv, 
syncope,  death.. 


As  the  disease  passes  from  the  first  to  the  la.st  of  these  forms,  there  is  a 
progressive  increase  in  the  violence  of  the  inflammation,  denoted  in  the 
second  form  by  the  occurrence  of  excessive  serous  effusion,  and  in  the  last  by 
the  altered  and  impaired  condition  of  the  muscular  substance  of  the  heart 
itself.  Death  tends  to  occur  by  syncope,  induced  by  paralysis  of  the  left 
ventricle.  Rokitansky  thus  describes  the  influence  of  pericarditis  on  the 
heart-tissue :  "  Its  muscular  substance  is  paralyzed,  being  of  a  dirty  brown  or 
yellow  color,  flabby,  and  easily  torn — a  condition  which  speedily  leads  to 
passive  dilatation  of  the  heart,  general  cachexia,  and  dropsy." 

The  first  stage  of  pericarditis,  before  exudation^  is  not  discoverable  by 
physical  sign.s  (Stokes).  This  jwriod  rarely  last*^  longer  than  thirty-«ix 
hours;  and  to  Dr.  Stokes,  in  1833,  the  Science  of  Medicine  owes  the  descrip 
tion  of  the  most  characteristic  physical  sign  of  jKTicarditLs — namely,  a  double 
frottevient  or  friction-sound.  Otliers  also  about  the  same  time  had  noticed 
such  a  sound,  and  had  correctly  intcq>reted  its  meaning.  Bouillaud  and 
Collin,  on  the  Continent,  and  t)rs.  Wati?on,  Latham,  and  Mayne,  in  this 
country,  had  all,  independently  of  each  other,  perceived  and  appreciated  the 
symptom — a  circumstance  which,  as  Sir  Tiiomas  Watson  justly  remarks, 
gives  to  the  symptom  a  greater  amount  of  importance.  This  sound  closely 
resembles  a  rasping  murmur.  It  has  been  named  a  "to  ami  fro*'  sound  by 
Sir  Thomas  Watson.  It  is  apt  to  disappear  gradually  from  below  upwanis 
with  the  increase  of  effusion,  and  to  return  with  its  decrea.se.  It  may  dis- 
appear from  the  apex  to  the  base  with  the  progressive  formation  of  firm 
adhesions.  It  is  usually  limited  to  the  region  of  the  heart,  but  changes  its 
character  and  its  seat  from  day  to  day.    It  is  sometimes  remarkably  modified 

•  •  • 

by  local  bleeding,  passing  from  a  loud  rough  sound  to  a  soft  bellows  murmur 
— most  rough  and  intense  during  inspiration.  The  hand  applied  over  the 
cardiac  regum  will  sometimes  detect  a  rubbing  sensation,  which  ceases  with 
the  cessation  of  pericarditis. 

In  diagnosis,  however,  it  is  necessary  to  bear  in  mind  that  friction-sound  is 
not  neceamrily  prenent  in  perirarditit*.  During  the  progress  of  a  case,  friction- 
sound  may  be  absent  or  it  may  be  present  for  long  period.s — its  presence  or 
its  absence  bearing  no  appreciable  relation  to  the  intensity  of  the  disease. 
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The  amount  of  fluid  effusion  has  much  to  do  with  this.  A  really  consider- 
able effusion  of  fluid  generally  at  first  muffles,  then  renders  harcly  audible, 
and  finally  removes  the  sound,  the  friction-sound  becoming  indistinct  as  the 
hearths  sounds  are  gradually  extinguished.  Like  the  heart's  sounds,  the 
friction-sound  continues  audible  longest,  and  is  recovered  soonest  towards  the 
hade.  When  the  lymph  is  rapidly  condensed  into  firm  granulations,  and  the 
parts  of  those  granulations  most  exj)osed  to  attrition  have  become  polished 
and  rubbed  away,  so  that  the  points  gradually  receding  from  each  other  pre- 
sent fewer  and  fewer  ix)ints  of  contact,  then  the  friction-sound  may  subside, 
although  no  further  effiision  of  fluid  takes  place  ( W.  T.  Gairdnkr). 

Again,  (fie  pr€i<enc€  of  friction-sound  is  not  neceasarily  a  proof  of  the  existence 
of  pericarditis.  There  are  permanent  exocardial  murmurs,  probably  asso- 
ciated with  the  well-known  "  milk  spots"  on  the  anterior  as|>ect  of  the  heart; 
as  pointed  out  by  Professor  Grairduer.  When  it  is  remembered  how  fre- 
quently slight,  short,  and  ill-defined  murmurs,  especially  with  the  first  sound 
of  the  heart,  may  be  discovered,  in  persons  otherwise  healthy,  about  the  left 
border  of  the  sternum,  at  the  level  of  the  third  and  fourth  intercostal  spaces, 
or  lower,  the  existence  of  "  milk  spots"  may  be  their  cause.  It  w  ojify  when 
the  mnmiur  arisej*for  the  first  time  under  observation y  or  when  it  accurately  coin- 
cides with  the  development  of  sytnptoms^  or  where  it  corroborates  and  explains  the 
if^ptomSf  and  the  other  physical  signs  already  existing,  in  such  a  manner  as  to 
leave  no  doubt  of  its  luiturey  that  we  are  justified  in  assuming  that  a  friction- 
murmur  over  the  heart  is  pathognoinonic  of  acute  pericarditis,  . 

These  jH^ricanlial  or  exocardial  friction  sounds  or  murmurs  may  be,  an<i 
are  often,  mistaken  for  endocardial  murmurs  (Taylor,  Stokis,  Gravi*, 
Skoda,  Bibson),  and  the  distinction  between  ex(x*ardial  and  endocardial 
niurmur»  is  not  always  easy,  nor  is  it  to  be  cftected  by  the  ear  alone.  The 
following  distinguishing  signs  are  condensed  from  Dr.  Sibson's  interesting 
review  of  the  works  of  Stokes  and  Belliiigham  on  diseases  of  the  heiirt 
{Medico- Chirurffical  Review  for  1854) : 

The  exocardial  may  be  distinguished  from  the  endocardial  sounds  by  the 
nature  and  nearness  of  the  exocardial  sound — bv  it**  existence  with  diastole 
as  well  as  systole — its  limitation  to  the  region  of  the  heart — its  non-existence 
over  the  great  vessels — its  variations  over  dittcrent  part*  of  the  heart — it** 
rapid  and  frequ(»nt  change  in  character,  or  its  disappearance  from  day  to  day 
— Its  want  of  corresi)on(lence  with  the  rhythm  of  the  heart,  while  it  seeuLs  to 
follow  u|X)n  its  movements  (Skoda),  or  to  precede  and  follow  the  impulse; 
(Wunoerlk'H) — its  coexistence  with  tactile  vibration,  and  where  there  is 
much  eflTiLsion,  with  an  extensive  cone-shaped  region  of  cardiac  dulness.  The 
apex  of  this  dull  region  |x>ints  to  the  top  of  the  sternum,  its  broa<l  base  ex- 
tending downwards  to  the  right,  and  far  to  the  left  of  the  epigiu«triiim.  In 
addition  to  these  signs,  which,  when  they  exist,  starve  to  establish  the  existence 
pf  pericarditis,  and  wpanite  j)eric4irdiac  from  endocardial  murmurs,  we  have 
other  very  characteristic  signs  by  which  to  distinguish  every  case  of  jiericar- 
ditus,  esiKJcially  in  the  earlit;r  stages.  By  the  aid  of  pres{«ure,  as  firs»t  demon- 
strated by  Dr.  F.  Sibson,  applied  gently  over  the  region  of  the  heart,  we  have 
a  test  decisive  as  to  the  C4iuse  of  thes<;  sounds,  when  we  are  in  doubt  as  to 
whether  it  is  endocardial  or  exocardial.  i£  the  noise  is  that  of  a  valve- 
murmur,  pressure  from  without  dews  not  increase  or  modifv  it,  except  in  some 
anaemic  persons,  over  the  aorta.  If,  on  the  other  hand,  it  is  that  of  a  friction- 
murmur,  soft  and  bellows-like,  of  exixnirdial  origin,  pressure  intensifies  the 
noise,  and  "converts  the  sound  into  a  rustle  or  rub.  By  pressing  gently  on 
the  costal  cartilage  or  end  of  the  sternum  with  the  stethoscope,  the  inter- 
mediate fluid  is  displaced,  and  the  roughened  surfaces  are  brought  into  n in- 
tact. This  metluxl  nf  diagnix^^is  is  most  valuable,  es{>ecially  in  the  inirly 
stagei*,  when  it  is  of  n^al  impoitance  to  arrive  at  a  correct  diagnosis  iJi'ovin- 
citu  Med,  Traw.,  vol.  xii,  p.  540;. 
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''A  really  refined  and  intellectual  diagnosis/'  and  not  one  founded  on  the 
mere  aural  recognition  of  acoustic  characters,  is  necessary  to  guard  against 
serious  mistakes.  In  the  majority  of  cases  where  the  friction-«ound  of  peri- 
carditis is  recognized,  it  is  known  to  be  such  by  the  circumstances  in  wnich 
it  occurs  rather  than  by  the  mere  character  of  the  sound  itself  (Stokes, 
Walshe,  Fuller,  Gairdxer).  Increased  extent  of  dulncss  in  percussion, 
and  marked  prominence  over  the  cardiac  region,  are  also  two  characteristic 
signs. 

When  extensive  effusion  takes  place,  the  heart  is  pushed  upwards  to  the 
fourth,  third,  or  second  intercostal  spaces;  consequently  the  seat  of  the  heart's 
impulse,  of  the  rubbing  sounds,  and  of  tactile  vibrations,  all  are  correspond- 
ingly raised  (Sibson,  Latham,  Walshe). 

'  A  valuable  distinctive  sign  of  ])ericardial  effusion,  when  contrasted  with 
pleuritic  effusion,  Ls,  that  when  the  lefl  side  is  dull  in  front  and  resonant  be- 
hind, it  is  a  pericardial,  and  not  a  pleuritic  effusion  (Stokes).  Any  large 
increase  of  fluid  at  once  betrays  itself,  especially  in  the  young,  by  the  protru- 
sion of  the  left  cartilages  and  ribs,  the  widening  of  their  interspaces,  promi- 
nence of  the  ensiform  cartilage,  and,  in  some  extreme  cases,  by  an  epigastric 
fulness  or  even  tumor.  When  the  fluid  increases,  the  pulse  becomes  feebler, 
and  more  dis])osed  to  falter  and  to  flutter.  It  becomes  irregular  and  excited ; 
and  oilen  the  patient  is  so  flxed  in  one  position  that  he  fears  to  move,  lest  he 
may  aggravate  by  exertion  the  dyspnoea  and  action  of  the  heart  from  which 
he  suffers  so  intensely.  The  jugular  veins  not  unfrequently  become  distended, 
and  this  distension  does  not  lessen  during  inspiration  when  the  effusion  is 
great.  A  significant  sign  is  thus  furnished  of  the  greatness  of  the  obstruction 
which  exists  to  the  thoracic  circulation.  (Edema  and  great  coldness  of  the 
extremities  are  also  apt  to  super\'ene  with  such  a  state  of  things.  When,  how- 
ever, the  products  of  inflammation  become  solid,  and  little  serum  remains,  the 
jjericardiura,  by  the  opposed  serous  surfaces,  becomes  attached  to  the  heart 
throughout,  and  the  pulse  then  resumes  its  force  and  regularity ;  and,  if  the 
patient  survives,  this  adhesion  remains  for  life. 

The  occurrence  of  acute  pericarditis  apart  from  Antal  phenomena  or  symp- 
toms is  not  now  believed  in,  and  among  the  most  characteristic  general  symp- 
toms is  the  occurrence  of  a  dry  short  cough,  not  explained  by  any  morbid  state 
of  the  lung. 

The  i)hysical  signs  of  pericarditis  may  be  summed  up  as  follows: 

(1.)  In^^peetion  often  dL^closcs  a  distinct  bulging  of  the  caniiac  region,  es- 
pecially in  children  and  the  young.  The  thoracic  walls  must  be  yielding,  antl 
the  effusions  large  to  produce  this  effect ;  and  ossification  of  the  costal  car- 
tilages, as  after  the  adult  age,  is  apt  to  hinder  its  production. 

(2.)  Palpation  so  as  to  feel  the  i)osition  of  the  heart's  beat,  as  to  whether  it 
is  in  its  pr()i>er  place,  and  also  as  to  the  force  of  its  impulse. 

The  more  copious  the  exudation  the  weaker  is  the  impulse,  unless  in  case^ 
of  hypertroj)hy,  or  violent  palpitation.  Different  positions  of  the  patient  iii- 
fluenco  the  results.  Standing  upright,  the  impulse  may  be  felt ;  lying  do^ii, 
the  heart  recedes  behind  the  fluid  which  separates  it  from  the  thoracic  walls. 
Friction  also  is  said  to  have  been  felt  by  the  hand  laid  over  the  region  of  the 
heart  in  some  cases  (NrEMEYKR). 

(I^)  Pf^rcuMMion  may  reveal  nothing  if  the  lung  covers  the  pericardium,  even 
although  exudation  may  bepres(Mit  to  the  extentof  half  a  jxmnd  (Niemeyerk 
On  the  other  hand,  tho  form  which  the  dulness  assumes  over  the  heart  is  one 
of  the  most  characteristic  and  important  signs  of  the  disease.  At  first  the 
increase  of  dulness  is  towards  the  root  of  the  aorta  and  pulmonary  vessels, 
and  extends  ui)wards  to  the  second  rib,  or  even  higher,  and  passes  beyond  the 
right  edge  of  the  sternum.  When  the  effusion  is  very  copious,  the  dulness 
forms  a  triangle  with  the  base  to  the  dianhnigm  and  the  obtuse  apex  above. 
As  it  extends  lower  down  it  gets  broader,  and  may  pass  beyond  the  right 
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border  of  the  sternum  on  the  one  side  and  the  left  mammary  line  on  the  other. 
Extension  of  the  dulness  in  this  direction  to  the  left  side,  beyond  the  point  at 
which  the  apex  beat8,  is  a  positive  sign  of  the  existence  of  a  collection  of  fluid 
iu  the  pericardium  (Niemeyer). 

(4.)  Amcultniion  brings  out  the  remarkable  disproportion  between  the  ex- 
treme dulness  and  the  extremely  feeble  impulse  and  the  inaudibleness  of  the 
heart's  sounds.  Friction-sounds  like  those  of  pleuritis  may  be  heard  before 
the  sur^Eices  are  separated  by  fluid,  and  may  again  return  as  the  fluid  disap- 
pears (see  p.  330,  ante). 

Prognosis. — While  the  conseauence  of  pericarditis  "is  sometimes,  though 
rarely,  the  speedy  extinction  of  life,  in  nineteen  cases  out  of  twenty  the  dis- 
order proves  fatal  at  a  remote  period,  destroying  the  subject  of  it  more  slowly, 
indeed,  but  almost  as  surely."  Such  is  the  opinion  of  Sir  Thomas  Watson  ; 
and  again  he  writes,  "  I  am  certain  it  is  a  fertile,  but  often  unsuspected  source 
of  chronic  disease  of  the  muscular  substance  of  the  heart,  and  of  its  conse- 
quences, asthma,  dropsy,  sudden  death."  Sometimes  death  occurs  suddenly 
when  least  expected  ;  and  the  mode  of  death  tends  to  be  by  asthenia.  A  fatal 
termination  may  occur,  although  rarely,  in  less  than  forty-eight  or  thirty 
hours.  In  ordinary  cases  which  progress  favorably,  the  disease  generally 
begins  to  vield  in  the  course  of  a  weet  or  ten  days,  and  sometimes  sooner 
under  active  treatment. 

It  is  not  now,  however,  generally  believed  that  when  the  disease  terminates 
bv  adhesion,  dangerous  or  fatal  lesions  of  the  heart  tend  to  sui)er\'ene,  as  Dr. 
Hope  believed.  It  is  consistent  with  the  experience  of  Drs.  Stokes,  Sibson, 
Wood,  of  Pennsylvania,  W.  T.  Grairduer,  Smith,  and  other  observers,  that 
hypertrophy  and  dilatation  of  the  heart  do  not  wmnionly  follow  on  pericar- 
diac adhesion.  Sir  Thomas  Watson,  however,  with  many  others,  regards  ad- 
hesion of  the  pericardium  as  a  suspicious  prognostic  of  future  evil — "  that 
other  structural  changes  will  soon  or  slowly  develop  themselves,  and  first  ren- 
der life  burdensome  and  full  of  suffering,  and  then  consign  the  patient  to  an 
earlier  grave  than  might  else  have  awaited  him." 

Among  the  patients  of  a  general  hospital,  from  6  to  8  per  cent,  die  of  peri- 
carditis while  a  proportion,  varying  from  3  to  8  per  cent.,  have  had  the  dis- 
ease at  a  previous  jx»riod  and  recovered  from  it  ( W.  T.  Gairdner). 

Generally  it  may  be  stated  that  there  are  differences  in  the  results  of  peri- 
carditis in  the  health v  compare<l  with  the  results  in  the  unhealthy,  sickly, 
weak,  "worn  out,"  imle,  or  scrofulous.  A  j>ersi)n  otherwise  in  fair  health  may 
survive  a  first  shock  of  such  a  disc^ase,  but  with  a  damaged  organ  for  life. 
The  sickly,  weak,  and  scrofulous  linger  on,  victims  to  palpitation,  dyspna»a, 
often  appniaching  to  suffocation,  and  afler  some  we(*ks  may  die  suddenly. 
The  worst  class  of  cases  are  those  in  which  pus  is  found  with  the  serum  ;  and 
the  greater  the  amount  of  eflusion  the  more  unfavorable  the  case.  The  more 
aerum  there  is  with  Ivmph  the  more  unfavorable  is  the  case,  es|>ecially  if  no 
indication  of  al)sorption  exists.  Where  there  is  only  inflammatory  lymph  oc- 
curring in  an  otherwise  robust  person,  the  case  is  not  unfavorable. 

When  pericanlitis  accom])anies  pneumonia,  pleurwj^  or  aruie  articular  rheu- 
iiMfMfii, the  result, so  far  as  j>ericarditis  is  conc*eme<l, is  generally  favorable; — 
not  W),  however,  when  it  complicates  Bright^  dij<eai*e,  disease  of  the  heart,  an- 
enrunUy  or  ^to/mAi  with  tubn-rfe,  or  in  the  purulent  form,  as  in  septicctmia.  But 
even  in  the  cases  that  do  ap}>ear  to  recover,  remote  effectfl  may  still  result, 
especially  chnwiic  pericanlitis — the  inflammation  sooner  or  later  breaking  out 
afresh — which  rarely  term inate»<  in  complete  recovery,  and  which  of  itself  does 
not  directly  prove  fatal,  but  gtMierally  indire<;tly  thnjugh  anlema  of  the  lungs 
and  slow  suffocation.  The  exudation  in  such  chronic  cases  is  generally  ex- 
tremely profuse,  and  the  dvspna^  severe.  ]iela])ses  of  inflammation  seem  to 
follow  relaj>ses,  and  the  sukstance  of  the  heart  itself  becomes  extremely  sof\, 
relaxed,  and  discolored.     The  circulation  then  begins  to  indicate  distress,  the 


334  SPECIAL    PATHOLOGT — PERICARDITIS. 

pulse  becomes  small  and  irregular,  the  venous  system  overloaded,  and  general 
dropsy  sets  in.  But  depression  of  the  cardiac  action  is  generally  most  intense 
in  the  cases  of  suppurative  pericarditis,  a  result  which  may  be  not  leas  due  to 
the  constitutional  disease  than  to  the  local  lesions. 

The  most  common  sequelae  of  pericarditis  are  as  follow : 

(1.)  Adhesion  of  the  oppressed  surfaces  of  the  pericardium,  with  more  or 
less  complete  obliteration  of  the  pericardial  sac. 

(2.)  Dilatation  of  the  heart,  the  more  likely  to  result  in  proportion  to  the 
length  of  the  attack,  and  the  amount  or  extent  of  adhesion. 

(3.)  Hypertrophy  of  the  heart,  if  its  texture  be  sound ; — or, 

(4.)  Atrophy  and  fatty  degeneration,  from  constant  chronic  infiltration  of 
the  heart's  texture,  as  well  as  from  the  pressure  of  the  surrounding  morbid 
pericardium. 

Cause. — Pericarditis  is  generally  the  local  manifestation  of  a  disease  which 
pervades  the  system.  There  i^  scarcely  a  form  of  constitutional  malady  which 
may  not  he  accompanied  by  this  lesion ;  but  those  with  which  it  is  must  apt 
to  be  associated  are  rheumatic  fever y  Bright* s  disease j  pycemiay  scarlatina^  mnculr 
poXy  scurvyy  pneumoniay  pleurisy,  peritonitis,  hydatid  cysts,  abscess  in  liver  or  me- 
dicuitinum,  inflammation  of  lungs  or  pleura,  scrofuh,  cancer.  These  diseases 
are  mentioned  in  the  order  of  the  frequency  with  which  they  give  rise  to  peri- 
carditis, as  consistent  with  the  observations  of  Drs.  Taylor,  T.  K.  Chambers, 
A.  W.  Barclay,  and  Dr.  Fuller.  In  cases  of  acute  rheumatism,  pericarditis 
occurs  once  in  every  5.97  cases  (Fuller). 

The  muscular  substance  of  the  heart  sometimes  suffers  in  cases  of  pyiemia 
consequent  on  the  vitiated  state  of  the  arterial  blood,  and  pericarditis  has 
been  known  to  arise  in  this  way  (Kirkes,  Med.  Times  and  Ga2e<f€,  October  25, 
1862,  p.  432).  Such  cases  have  usually  been  described  as  cases  of  carditb, 
or  acute  inflammation  of  the  muscular  substance  of  the  heart  depositing  pus. 
Dr.  Kirka<*,  however,  believes  that  the  muscular  tissue  of  the  heart  is  not  pri- 
marily at  fault ;  but,  in  common  with  other  parts  of  the  body,  it  is  by  acci- 
dent the  seat  of  secondary'  formation.*?  in  consequence  of  contaminated  blood; 
and  the  attendant  jwricarditis  is  an  accident  of  the  proximity  of  some  of  the 
de|H)sits  to  the  surface,  and  it  may  be  of  their  bursting  into  the  cavity,  just 
as  an  ulcer  in  the  wall  of  the  intestine  may  burst  into  the  peritoneum  and 
cause  peritonitis.  It  has  also  occurred  by  extension  of  other  diseases  from 
neighl>oring  organs — e.g.,  cancer  of  oesophagus,  and  the  like  'J.  W.  Beobie). 
(For  more  details  regarding  |>ericarditis,  the  student  Is  recommended  to  study 
the  excellent  treatises  of  Dr.  Fuller  On  Bheumatism  and  On  Diseases  of  the 
Chest;  also  Walshe  and  Stokes  On  Diseases  of  the  Heart). 

Treatment. — The  results  of  recorded  treatment  are  unsatisfactory  in  the 
highest  degree.  Sir  Thomas  Watson  thus  writes,  that  "  in  a  large  proportion 
of  the  cases,  whether  they  be  treated  well  or  ill,  or  not  treate<l  at  all,  the  pa- 
tients will  seem  to  recover."  Although  bloodletting  and  calomel  have  hith- 
erto bi?eu  regarded  as  two  most  efficient  agents  in  acci.)iuplishing  the  indica- 
tions of  cure,  yet  Taylor's  cases  show  that  pericarditis  may  come  on  during 
salivation.  Dr.  Partes  informs  me  that  he  has  seen  thL<  occur  two  or  three 
times.  It  Ls,  then,  very  doubtful  if  calomel  ever  does  any  good  in  pericar- 
ditis, notwithstanding  that  its  use,  so  as  to  aflect  the  gums,  is  advised  by 
Watifon,  Gnives,  Stokes,  and  Fuller.  Professor  W.  T.  Gairdner,  Drs.  John 
Taylor,  of  Huddersfield  (^fed.  Times  and  Gazette,  1840  •,  and  J.  Risdon  Ben- 
nett, of  Loudon  (Lnnctt,  Dec.  6,  1851),  are  all  unfavorable  to  the  use  of 
mercury.  In  all  x\\q  *'onstitutional  diseases  \\\  whxrh  perii*anlit is  occurs  as  a 
complication,  mercury  is  certainly  contniindiiiitinl.  in  rheumatism  and  in 
Bright's  dL<ease,  which  funii.«»h  by  far  the  largi»r  numlvr  of  cases  of  pericar- 
ditis, mercury  is  decidedly  objectionable;  and  it  is  now  well  known  to  be  pro- 
ductive of  most  injurious  conse<|uences  in  Bright's  disease*.     Its  use  tends  to 
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weaken  the  heart  and  the  system  at  large,  and  thus  proves  a  source  of  addi- 
tional irritation  to  the  cardiac  tissue,  by  undue  reaction  on  the  system. 

Dr.  Fuller,  however,  gives  his  opinion  very  strongly  in  favor  of  mercury  as 
a  remedy  in  the  acute  and  sthenic  form  of  pericarditis,  as  it  presents  itself  in 
persons  of  a  strong  and  healthy  constitution.  "  No  such  case,"  he  says,  "  can 
be  treated  safely  without  its  administration."  Such  idiopathic  cases  are  in- 
deed rare,  the  causes  which  induce  pericarditis  being  for  the  most  part  consti- 
tutional. 

•*  A  single  bleeding  from  the  arm,"  writes  Dr.  Stokes,  "  appears  on  the  whole 
justifiable,  but  its  repetition  will  be  a  matter  for  careful  consideration."  It 
IS  a  remedy  which  has  been  clearly  shown  by  the  late  Dr.  Taylor  to  shorten 
the  duration  of  pericarditis,  and  to  do  so  the  more  effectuallv  the  earlier  it  is 
performed  {Med.  Times  and  Gazette^  1851).  Niemeyer,  on  the  other  hand,  is 
of  opinion  that  general  bloodletting  is  never  required  in  pericarditis  as  such, 
and  its  employment  is  to  be  confined  to  the  very  few  cases  in  which  the  re- 
pressed outflow  from  the  veins  into  the  heart  causes  symptoms  of  pressure 
upon  the  brain,  and  demands  a  reduction  of  volume  in  the  circulation.  The 
treatment  by  bleeding  may  also  be  further  carried  out  by  leeches  over  the 
pnecordial  region,  or  oy  cupping  there.  In  cases  of  rheumatism,  Drs.  Stokes 
and  Gairdner  hold  that  "  it  cannot  be  too  strongly  imprei?sed  upon  the  mind 
that,  valuable  as  the  discoveiy  of  the  signs  of  an  inflamed  pericardium  may 
be,  it  is  not  for  these  alone  that  he  is  to  look,  but  rather  for  the  indications 
of  excitement  of  the  heart,  whether  attended  or  not  by  the  signs  of  exocardial 
or  endocar<lial  disease."  These  indications  may  demand  local  depletion, 
"  even  though  no  friction-sound  or  valvular  murmur  whatever  be  present." 
Sir  Thomas  Watson  gives  a  most  judicious  opinion  when  he  says, — "  I  think 
there  is  a  peculiar  risk  in  frequently  bleeding  to  syncope  in  this  affection." 
Blood  may  be  drawn  from  the  arm  till  some  effect  upon  the  pulse  is  produced  ; 
but  he  gives  the  preference  to  repeated  relays  of  leeches  over  the  pra?cordial 
region,  or  to  free  cupping.  Dr.  W.  T.  Gairdner  advises  that  when  the  pain 
is  very  marked,  where  it  has  strongly  the  characters  of  angina,  leeches  are  to 
be  applied  in  mo<lerate  numbers.  From  four  to  six  leeches  so  applied,  fol- 
lowed bv  fomentations,  very  commonly  relieve  the  pain,  and  rapid  improve- 
ment follows.  Local  bloodletting,  says  Niemeyer,  moderates  the  pain  some- 
what, and  is  indi(.*ated  where  it  is  troublesome.  The  effect  of  applying  from 
t€n  to  twenty  leeches,  according  to  circumstances,  to  the  left  edge  of  the  ster- 
num, is  astonishing  in  most  ca.ses. 

To  judge  as  to  the  rej)etition  of  bloodletting,  the  force  of  the  heart  must  be 
obaerved,  as  indicated  by  the  pulse  at  the  wrist,  by  the  actual  strength  of  its 
impulse,  and  by  the  character  especially  of  the  first  sound.  If  the  impulse 
continues  vigorous,  and  the  first  sound  is  undiminished,  bloodletting  may  be 
repeated  by  the  further  local  al>straction  of  blood  ;  but  if  the  impulse  has  mani- 
festly decline<l  in  force,  while  the  first  sound  is  lessened,  great  caution  is  re- 
quired in  the  further  abstraction  of  blood.  Fomentations,  sometimes  plain 
and  S4)metimes  medicated  with  opium,  friction  with  camphorated  nud  ioduretted 
lioiments,  and,  in  obstinate  cases,  the  uae  of  blisters,  are  the  chief  local 
remedies  to  be  relied  on  bosidw  leeches. 

In  the  second  stage  of  the  disease,  when  li<piid  effiision  distends  the  pericar- 
dium, some  reliance  may  be  put  in  treatment  by  a  blister  of  a  large  size  over 
the  pnecordia. 

"  Stimulants,"  writes  Dr.  Stokes,  "  are  often  imperatively  called  for.  The 
weakened  heart  nnjuires  to  be  supi)orted  and  invigorated.  This  mav  l>e 
effected  by  the  use  of  wine,  and  by  the  use  of  opium."  If  depletion  hasl)een 
excessive — if  signs  of  muscular  weakness  supervene — if  there  oe  evidence  that 
the  heart,  previous  to  the  attack,  was  in  a  weakened  state — if  a  tendency  to 
collapse  or  to  a  typhoid  state  manifests  it*<t»lf — "  we  must  give  wine,  quite 
irrespective  of  the  pnysical  conditions  of  the  heart"  (Stokes). 
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Niemeyer  recommcDds  di,gitalu  as  a  suitable  remedy  in  cases  where  the 
beat  of  the  heart  is  very  frequcDt  and  insufHcient,  causing  cyanotic  and  drop- 
sical symptoms.     Its  effect  is  then  very  markedly  beneficial. 

Opium,  in  doses  of  one  grain  (t.  e.,  stimulant  doses)  every  third  hour, 
seems  "  to  expend  itself  solely  on  the  disease,"  and  its  beneficial  effects  are 
seen  to  result  when  it  does  not  produce  contraction  of  the  pupil,  nor  headache, 
hot  skin,  furred  tongue,  nor  constipation  (Corrioan,  Stokes,  Graves,  Sib- 
son).  Battlcy's  solution  is  jxirhaps  the  most  useful  preparation.  This  remedy 
must  be  watched  closelv. 

There  are  two  more  important  circumstances  to  be  attended  to,  as  stated  by 
Dr.  Sibson — namely,  that  our  treatment  of  pericarditis  must  depend  upon  the 
stage  of  the  disease  in  which  it  is  first  discovered  to  exist ;  and  it  is  important 
to  know^  that  pericarditis  from  acute  rheumatism  calls  for  a  totally  difierent 
line  of  treatment  from  that  associated  with  Bright's  disease,  or  diffused  inflam- 
mation of  a  low  type. 

Nieracyer  considers  that  the  use  of  cold  applications,  such  as  ice-bladders, 
applied  over  the  cardiac  region,  is  deserving  of  great  reliance. 

In  the  rheumatic  form,  colchicum,  in  the  form  of  a  draught,  and  the  admin- 
istration of  alkaline  remedies,  are  indicated  by  the  constitutional  state. 
Warmth,  especially  moist  warmth,  and  Hying  blisters  are  the  best  agents  to 
promote  absorption. 

ParacenU^iis  is  recommended  by  Dr.  Sibson  in  all  those  cases  in  which  the 
effusion  is  so  great  as  to  cause  alarming  distress,  orthopnoea,  obstruction  to 
the  venous  circulation,  and  serious  interference  with  the  heart's  action.  In 
such  cases  a  fine  exploring  trochar  and  canula  is  to  be  introduced  (not 
plunged),  so  as  to  moke  a  valvular  opening  below  the  heart,  either  to  the  left 
of  the  xiphoid  cartilage,  or  through  the  fifth  intercostal  space,  close  to  its 
anterior  extremity,  and  the  fluid  drawn  off  by  means  of  a  syringe  (Sibson,  in 
Med.-Chir,  Review,  July,  1854).  The  result  may  be  merely  palliative;  but, 
as  Niemeyer  justly  remark,  "even  to  afford  the  sufferer  opportunity,  after  the 
operation,  to  pass  the  night  in  his  bed  (i)erhaps  for  the  first  time  in  a  long 
IK^riodJ  and  to  enable  him  to  sleep  a  little,  is  a  great  gain." 

The  general  print'ii)les  of  safe  treatment  are  summed  up  by  Dr.  W.  T. 
Gairdner  as  follow:  (1.)  To  make  large  allowance  for  the  insignificant  and 
spontaneously  healing  chij?s  of  cases  revealed  more  by  physical  signs  than  by 
symptoms,  and  to  regard  them  as  demanding  little  active  treatment ;  (2.)  To 
consider  rheumatic  pericarditis  in  general  as  a  disease  susceptible,  to  a  great 
extent,  of  cure  under  palliative  local  remedies  and  fitting  constitutional  treat- 
ment; (3.)  To  hold  the  general  treatment  as  subordinate  to  the  constitutional 
treatment  of  the  disease  with  which  the  pericarditis  is  associated. 


SUPPURATIVE   pericarditis. 

Latin  Eq.,  Pericarditis  suppurtnis;  French  Eq.,  PSricardite  sujipurStt;  Gkkmak  K^J., 
Eiterige pericardii i.s;  Italian  Eq.,  Per icarditide  suppurativa. 

Definition. — A71  accumulation  ofpm  in  the  pericardium. 

Pathology. — When  acute  inflammation  results  in  an  accumulation  of  pus 
in  the  pericardium  (which  it  does  slowly),  it  is  generally  associated  with  a 
constitutional  cause,  and  the  pus  may  be  of  a  laudable  healthy  character, 
though  sometimes  of  a  greenish  hue.  The  quantity  may  be  only  a  few  ounces, 
or  so  abundant  as  to  fill  the  pericardium. 

The  pericarditis  which  attends  septicaimia,  puerperal  fever,  variola,  scarlet 
fever,  and  the  like,  is  generally  a  result  of  the  morbid  conditions  establisheil 
by  these  diseases,  manifesting  itself  by  a  series  of  inflammatory  disturbances 
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(  pyogenic  fever)  f  attacking  eflpecially  the  skin,  the  joints,  and  the  pericardium, 
where  the  effusion  is  generally  purulent. 

As  soon  as  the  young  cells — ^the  pus-corpuscles  of  the  inflammatory  exuda- 
tion— mingle  with  fluid  efliision  to  a  visible  amount,  so  as  to  become  yellow 
and  opaque,  the  fluid  of  pericarditis  assumes  the  character  of  thin  pus.  The 
fibrinous  deposits  that  occur  are  then  remarkably  yellow,  rotten,  and  pasty. 
It  is  a  purulent  lymph,  which  rises  up  like  an  empyema,  generally  in  cases  of 
protracted  pericarditis,  with  .sero-fibriuous  exudation  abundant.  Sometimes 
the  exudation  is  purulent  from  the  first,  as  in  septicicmia  and  puerperal  fever. 
The  muscle  texture  of  the  heart  is  generally  very  much  disorganized  in  such 
cases, — discolored,  flabby,  and  softened,  the  epicardial  layers  undergoing  fatty 
degeneration  (Virchow). 

I*yiemic  cases  of  suppunitive  pericarditis  are  sometimes  the  results  of  acci- 
dents to  the  pharynx,  giving  rise  to  purulent  infection,  by  phlegmonous  in- 
flammation 01  the  areolar  tissue  at  the  back  of  the  mouth,  descending  between 
the  pharynx  and  spine.  Destruction  of  the  subserous  tissue  of  the  pericar- 
dium and  pleune  takes  place,  and  purulent  pericarditis.  I  dissected  such  a 
caae  in  the  Glasgow  Infirmary  manv  years  ago,  where  the  back  of  tho.  mouth 
was  injured  by  a  dirty  spoon ;  and  l)r.  W.  T.  Gairdner  also  records  a  case,  p. 
16  of  his  Clinical  Notes, 

Treatment. — Nothing  special  can  be  said  regarding  such  cases,  more  than 
has  been  already  stated  in  the  previous  pages.  Depression  of  cardiac  action 
is  niost  intense  m  such  cases,  and  such  threatened  heart-[)alsy  demands  stimu- 
lants. 

TUBERCULAR    PERICARDITIS. 

Latin  "Rq.,  PericnrfHti/t  iuhfvcnluHn ;  Frkxcii  Eq.,  Piricnnfife  tiiherculeuse ;  Gkrman 
Kq.,  TtiberrtffoMe  j}fricarUitis ;  ItaMan  Eq.,  I'erieorditufr  fuhercoiase. 

Seflnition. — Pericarditis  in  a  scrofulous  constitution,  with  miliary  tubercles 
developed  in  the  xjonng  membranous  tij*sue  of  chronic  pericarditis,  and  attended 
with  rm)eated  outbreaks  of  infiammntiou. 

Pathology. — In  the  scrofulous  cachexia,  where  acnte  miliary  tuberculosis  of 
the  lungs  exist,  pericarditis  with  minute  tubercle  on  the  pericardium  may  be 
also  found.  It  is  a  common  form  of  ])ericarditis  in  the  army,  and  its  inva- 
sion IS  very  insidious,  so  that,  without  physical  examination  ib<  recognition 
and  diagnosis  may  not  be  ])ossibIe.  It  is  also  oflcn  rapid  and  acute  in  its 
results. 

The  grayish  nodules  of  tubercle  on  the  pericardium  do  not  undergo  farther 
change  to  soflening,  but  the  patient  dies  rapidly  of  the  fever,  often  without 
betraying  any  symptoms  of  the  existence  of  tubercles  in  the  j)ericardium,  or 
of  pericarditis. 

it  is  one  of  the  frequent  forms  of  chronic  ))ericarditis,  so  that  inflammatory 
attacks  are  freouently  reiK»ate<l.  There  is  genenilly  also  a  hemorrhagic  effu- 
sion in  the  sac  m  such  cases.  In  cases  where  there  is  a  disimsition  to  purpura 
or  scurvy,  or  during  the  progress  of  some  malignant  febrile  disease,  it  occa- 
sionally hap]>ens  that  blomi  as  well  as  serum  or  pus  is  eflused  within  the  sac 
(Hemorrhagic  perictirditin).  The  soun*e  of  the  blood  is  from  the  new-formed 
vessels  of  inflammatory  exudation,  which,  In'ing  yet  tender,  delicate,  and 
thin-walkHl,  give  way  (see  vol.  i,  p.  Ill );  or  it  may  l>e  fnmi  the  highly  con- 
ffested  vessels  of  the  serous  membrane,  and  th(>  softened  tissues  which  prevail 
in  scorbutus.  The  lymph  of  such  cases  is  of  a  sj>ongy  red  color  and  shaggy 
appearance;, exactly  similar  to  that  which  exudes  fnmi  the  large  intestine  into 
the  small  gut  in  cases  of  s<*orbutic  dvscntery. 

If  the  bUMKl  is  small  in  amount,  the  serum  of  the  pericanlitis  has  a  reddish 
color,  but  if  the  flow  be  consi<ierable,  the  eflusetl  mass  may  resemble  a  pure 
VOL.  II.  22 
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extra vasatioD,  and  assume  a  blackish  color.  The  lesion  sometimes  occurs  in 
recent  i)ericarditit*, — occurring  in  cachectic  patients,  such  as  those  suffering 
from  chronic  alcoftolisnij  scroftda,  and  Bright' s  disease.  The  walls  are  studded 
with  translucent  prominences  of  the  pericardium,  which  may  afterwards  be- 
come yellow  and  cheesy. 

Treatment — Nothing  more  special  can  be  said  regarding  the  treatment  of 
this  form  than  has  been  said  under  scrofula,  and  in  the  preceding  pages  on 
pericarditb. 

ADHERENT   PERICARDIUM. 

Latin  Eq  ,  Pericardium  adh(Frens;  French  Eq.,  Piricarde  adhirenie ;  Gebiiav  Eq., 
Verwachsung  den  Pericardiums  ;   ITALIAN  Eq.,  Perieardio  aderente. 

Definition. — More  or  le^  adliesion  of  the  opposed  surfaces  of  the  pericardium 
by  injittmmatory  exudation  (adhesive  lymph)  becoming  organized,  and  with  more 
or  lesi*  complete  obliteration  of  the  pericardial  sac. 

Pathology. — ^AVhen  lymph  has  been  effused  in  such  cases,  it  is  then  com- 
monly found  organized,  so  that  the  pericardium  is  often  partially  or  univer- 
sally adherent  all  over  the  heart.  In  some  instances  the  lymph  efilised, 
instead  of  forming  adhesions,  becomes  converted  into  cartilaginous  and  even 
o«!«(H)us  jwtches,  which  are  readily  detached  from  the  surface  of  the  heart  by 
the  sniljH?!. 

Ihtraaitic  cysts  may  also  establish  adhesions,  as  well  as  fetty  and  fibroid 
growths.  The  adhesions  are  thus  sometimes  partial  and  sometimes  total; 
sometiino8  consisting  in  a  firm  agglutination  of  the  opposed  surfJEtces,  or 
mort*ly  in  a  few  long  bands  and  fibres. 

In  some  cases  the  remaining  pericardial  tissue  is  thus  transparent,  atrophic, 
and  dry,  so  that  the  heart  almost  appears  as  if  it  were  nakea ;  in  other  ca^es 
tlio  |H»ricanlium  is  tH)nverted  into  a  dense,  indurated,  unyielding  case,  or  into 
a  cartihiginous  mass.  The  adhesion  may  be  so  indurate,  that  remains  of 
otfusions  may  still  exist,  in  a  sacculated  CK)ndition,  sometimes  purulent  or  so- 
calKnl  absci*sses,  as  already  noticed. 

Symptoms. — The  subsecinent  degeneration  of  the  heart,  which  an  adherent 
poricanlium  entails,  brings  about  functional  difficulty  in  its  action,  which 
may  Ih»  still  farther  aggravated  by  valvular  disease  or  other  cardiac  lesions. 
The  more  diyn^c  and  unyieldiug  the  inclosing  m'ricardium  w,  the  greater  is 
tlie  functional  ditHculty  of  the  heart.  The  pulse  becomes  extremely  small 
and  always  very  irregular,  dyspnoja,  cyanosis,  and  dr()jx*»y  very  soon  appear. 
A  sinking  of  the  intercostal  space  with  the  heart's  Iwats,  and  a  rising  again 
during  diastole  at  the  region  of  the  ajK^x  impulse,  is  considered  a  sign  of 
value,  as  indicating  an  adherent  pericardium;  but  the  symptom  is  also  often 
wanting  (  Nikmp:yek).  No  symptoms  are  distinctive  of  adherent  pericardium 
(Si»e  also  Wilks  in  Guys  Hospital  Reports^  vol.  xvi,  p.  196,  1871). 

Treatment  must  be  regulated  by  the  functional  difiiculties  of  the  circula- 
tion, caused  by  the  adherent  j)ericanlium,  and  by  the  source  to  which  those 
4lisorders  of  circulation  mav  be  traced  as  due. 


DUOI»SY   OF  THE   TERICARDIUM. 

Latin  Eq.,  I{wirtt/K'<  prrirardU ;  FRENCH  Eq.,  Ili/dro-pSrimrde ;  Gkrman  Eq.,  Herz- 
wajfurrsuc/t  i — Sy  n . ,  Ili/dro-prricardiu  m ;  Ita  L  I  a  N   Eq.  ,  Jdnt-pericardio, 

Definition. — ^1//  iucrertse  of  the  normal  liouor  prrix*ardiiy  ctmtaining  little 
albumm,  and  analogous  to  the  fluid  of  chronic  nydr(pcephalu^. 

Pathology. — Inflammation  of  the  pericarclium  may  terminate  by  resolu- 
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tion  ;  but  more  commonlv  serous  effusion  resulte,  besides  the  solid  lymph,  and 
the  quantity  of  serum  eflfiised  varies  from  a  few  ounces  to  a  few  pints.  The 
solid  lymph  is  then  often  found  in  shreds. 

Louis  has  given  one  case  in  which  the  effusion  amounted  to  four  pounds, 
and  Corvij^rt  another  in  which  the  quantity  was  still  more  considerable. 
Walshe  records  sixty  ounces — and  when  such  great  effusions  occur,  the 
diaphragm  is  depressed  below  the  end  of  the  sternum,  by  the  great  amount 
of  fluid  contained  in  the  sac  of  the  pericardium. 

Inflammatory  dropsy  generally  contains  fibrin. 

Increased  amount  of  fluid  in  the  sac  of  the  pericardium  also  occurs  in  cases 
of  wasting,  with  shrinking  or  diminution  in  the  bulk  of  the  heart  {Hydro- 
pmcardium  ex  vaciio). 

The  veins  of  the  heart  being  obstructed  also  lead  to  increase  of  fluid.  It 
is  thus  seen  in  diseases  of  mitral  valveny  emphysema,  cirrhosis  of  the  lungs, — 
disea^jes  in  which  the  right  side  of  the  heart  is  working  under  abnormal  con- 
ditions. 

In  other  cases  it  occurs  as  a  part  of  general  dropsy,  as  in  Bright's  disease, 
ehnmic  affections  of  the  spleen,  or  cancerous  conditions  of  the  system. 

When  the  fluid  is  large  in  amount,  the  pericardium  is  dull,  white,  and 
without  lustre ;  the  fat  has  disappeared  from  the  surface  of  the  heart,  and  its 
connective  tissue  is  (edematous. 

Symptoms. — ^The  w>ndition  is  always  secondary,  as  already  indicated  in  its 
pathology ;  and,  therefore,  symptoms  beyond  the  physical  signs  of  effusion 
are  to  be  sought  for  in  connection  with  those  lesions  of  which  it  is  a  more  or 
le&s  constant  result. 

Treatment  must  be  regulated  by  the  attendant  circumstances  of  the  case, 
and  in  acconlance  with  what  has  been  already  written  on  the  subject  of 
pericarditis. 

(b.)  DUeanes  of  the  Etulocardium, 

ENDOCARDITIS. 

Latin  Eq.,  EndtjcardifiA ;  French  Eq.,  Enffifcaniite ;  German  £q  ,  EmU^earditis ; 

Italian  Eq.,  Enditcardiildc. 


Definition. — An  inflmnmation  of  the  lining  tierouH  membrane  of  the  fieart,  cov- 
ering the  nilven  and  lining  the  rhnmbcrH  of  t fiat  organ. 

Fikthology  and  Morbid  Anatomy. — By  a  species  of  preference  (the  reasons 
for  which  are  in  a  great  measure  sjKtculative),  the  coverings  of  the  orifices  and 
valvular  structun»s  of  the  h(?art  art*  by  far  the  most  frequent  seat  of  lesi<m  in 
the  intenial  inflammation  of  that  organ. 

The  frec|uency  with  which  these  parts  Huffer  may  in  some  measure  be  ex- 
plained if  their  minute  anatomical  and  histological  relations  arc  connecte<l 
with  the  morbid  states  of  simihir  tissue.  The  j)eouliarity  of  the  minute  struc- 
tuPB  of  these  {mrts,  as  influencing  the  arrangement  assumed  in  the  first  in- 
stance by  morbid  deposits,  neems  to  have  been  first  definitely  stated  and  illus- 
trated by  Sir  Thomas  Wat-^on  (Lect.  Ixi,  p.  275,  IM  e<lit.).  There  is  found  to 
exi^t,  inclosed  iK^tween  the  reduplications  of  the  endocardium,  a  quantity  of 
fibrous  tissue.  An  increase  in  its  amount  takes  j)lace  at  the  centre  of  each 
aortic  valve,  forming  the  corj)ora  Arantii,  and  at  each  of  the  extremities  or 
angles  of  the  w»gments.  The  mhiute  exudations  which  are  formed  as  the 
result  of  the  inflamimitory  proci»ss  in  the  endwardiuni  may  be  seen  to  arrange 
themselves  in  double  festoons,  susi)ende<l  as  if  from  the  cor])us  Arantii,  of\en 
in  a  row,  like  a  string  <»f  l)ea(ls,  ahmg  the  line  of  unicm  of  the  thick  ])ortinn 
of  the  valve,  with  the  inner  convex  margin  of  its  two  thinner  crescentic  |)or- 
tioDS.     The  reiK»ate<l  attrition  of  the  opjM)seil  surface  of  the  valves  pushes 
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aaide  the  exudation  as  fast  as  it  is  deposited,  and  while  yet  plastic,  from  the 
thin  crescentic  portions  of  each  valve,  and  so  heaps  it  up  along  those  boun- 
dary lines  of  contact ;  "just  as  a  thin  layer  of  butter  on  a  board  would  be 
displaced  and  hea|>ed  up  in  a  little  curvilinear  ridge  by  the  pressure  of  one's 
thumb." 

While,  doubtless,  the  structure  of  the  serous  membrane  is  the  same  through- 
out the  heart,  yet  its  mixture  with  white  fibrous  and  elastic  tissue,  in  Rreat 
abundance  at  the  valvular  reduplications,  renders  it  prone  to  disease  in  tnose 
constitutional  stat4\s  of  the  system  in  which  the  fibrous  textures  are  more  par- 
ticularly involved,  as  in  rheumatism.  There  can  be  no  doubt  that  the  great 
majority  of  cases  of  endocarditu  arises  in  the  course  of  acute  artitmlar  rheuma- 
tismy  and  all  the  more  readily  the  greater  the  number  of  joints  attacked. 
About  20  per  cent,  of  the  ctises  of  acute  articular  rheumatism  are  said  to  be 
complicated  with  endocarditis  (Bamberger). 

At  the  same  time,  it  is  not  improbable  that  an  idiopcUhie  chronic  endo- 
carditis is  not  uncommon  (Niemeyer). 

Bright' s  disease  is  the  morbid  state  next  in  frequency,  which  is  complicated 
with  endocarditis^  especially  the  acute  form  developed  after  scarlet  fever. 

Acute  infectious  disorders^  especially  puerperal  fever  and  measles,  are  also 
prone  to  be  complicated  with  endocarditis,  Wunderlich,  indeed,  re^^rds 
measles  as  the  most  prolific  cause  of  endocarditis  next  to  rheumatism.  In  all 
such  cases  it  seems  not  improbable  that  the  irritant  which  sets  up  the  inflam- 
mation, acting  mainly  on  the  tissue  of  the  narrow  passages  through  the  heart 
— its  orifices  and  valves — b  the  superheated  blood  of  the  fever-patient,  as 
marked  by  the  intensity  of  the  fever  (Billroth,  Weber,  NiemeyerY 

The  parts  affected  in  endocarditis,  whether  constitutional,  as  from  rheuma- 
tism, or  idiopathic  and  local,  are  also  the  parts  on  which  the  great  tear  and 
wear  on  the  action  of  the  heart  is  expended,  and  thus  they  are  probably  the 
first  to  suffer,  owing  to  the  mutual  friction  of  the  valvular  edges  upon  each 
other.  They  are  those  parts  of  the  endocardium  which  are  especially  prone 
to  strain  and  friction  from  the  constant  action  of  the  heart.  "  It  is  the  narrow- 
places,  the  outlets,  which  are  most  often  diseased;  but  especially  those  jwr- 
tions  of  the  valves  which  strike  against  one  another  inclosing  the  auricular 
surfaces  c^f  the  mitral  and  tricuspid,  and  the  convex  sui*faws  of  the  semilunar 
valves  "  ( N iemp:y er  ). 

Diffuse  inflammation  of  the  endocardial  membrane  has  been  known  to  follow 
the  application  of  a  ligature  round  an  artery,  and  Bamberger  is  stated  to  have 
seen  only  two  easels  of  traumatic  origin. 

The  morbid  ap|>eaninces  of  inflammation  of  the  endocardium  are  similar 
to  those  in  other  serous  textures — namely,  a  silvery  opacity,  and  more  or  less 
thickening  of  its  tissue.  Inflaniniatory  lymph  is  often  found  strongly  adherent 
to  the  valves,  as  already  described,  and  forming  fringe-like  or  fibrinous  warty 
outgrowths,  or  excrescences,  as  they  are  termed.  By  its  agency  the  segments 
or  lappets  of  the  valves  become  variously  distorted  in  shape,  or  soldered  to- 
gether, and  insufficient  to  })erform  their  functions.  An  orifice,  naturally 
large,  may  thus  be  reduced  to  the  condition  of  a  mere  slit,  or  to  the  diameter 
of  a  goose-(|uill.  One  segment  of  the  aortic  valve  may,  for  example,  be  turned 
up  and  bound  to  the  aorta,  or  it  may  be  turned  down  and  bound  to  the  inner 
surface  of  the  heart,  or  it  may  be  curled  up  like  a  shell.  The  lappets  of  the 
mitral  valve  may  be  similarly  altered.  The  chonla?  tendineaj  may  be  simi- 
larly fixed  by  adhesions — and  those  lesions  are  of  grave  im{)ortance — orifices 
are  contniotcd,  and  their  closure  rendered  impossible;  and  how  the  parts  come 
to  adhen?,  seeing  that  they  are  in  constant  movement,  is  one  of  the  most  in- 
teresting questions  in  the  pathology  of  endocarditis  (Niemeyer). 

Virchow  reganls  the  hyp<jthesis  of  the  formation  of  a  free  infiammator}' 
exudation  in  endocarditis  as  at  least  not  proven,  and  even  doubtful.  The 
inner  arterial  tunics  and  the  cndocardiuniy  when  thev  suffer  from  inflammation, 
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foiiier  from  the  parenchymaiom  form  (see  vol.  i,  pp.  78  and  97),  namely,  that 
form  in  which  active  disturbances  of  nutrition  are  provoked  by  an  irritation; 
but  which,  instead  of  producing  an  exudation  between  and  amongsi  the  elements 
of  the  tissues,  causes  a  sweUlng  of  the  individual  normal  elements  themselves, 
resulting  in  proliferation  of  their  cells  and  increased  volume  of  the  part. 
Thus,  the  general  result  arrived  at  from  the  most  recent  observations  on  the 
inflammatory  process  l)y  Virchow,  Lister,  Turner,  Moxon,  and  Wilks,  especi- 
ally tend  to  confirm  the  statements  of  the  late  John  Goodsir,  that  "an  expla- 
nation of  iu  phenomena  is  not  to  be  looked  for  l)y  referring  them  to  actions 
of  the  extreme  vessels,  but  to  a  disturbance  of  the  forces  which  naturally  exist 
in  the  extra-vascular  portions  of  the  inflamed  part"  (.4/*^/.  and  Path,  Obser- 
vfttiotis,  1845,  p.  43). 

The  inflammation  of  endocarditis  does  not  originate  in  the  deep  layers  of 
the  endocardium,  but  in  its  extra-va.scular  and  superficial  minute  elements  of 
tissue.  The  minute  elements  of  the  tissue  become  swollen — enlarged  individu- 
ally, by  the  infiltration  of  a  liquid,  the  chemical  properties  of  which  resemble 
murin — a  mucinous  inflammation — the  fluid  of  which  coagulates  into  the  fonn 
of  threads  upon  the  addition  of  acetic  acid.  A  vast  formation  (proliferation) 
of  new  cell-gro>vth  at  once  commences,  each  new  growth,  as  the  inflammation 
advances,  rising  up  like  a  Phcenix,  out  of  the  ashes  of  the  old. 

These  new  cells  become  organized  into  connective  tissue,  which  oflen  de- 
veloj)6  into  reddish  or  grayish-red  delicate  villi,  as  the  disease  advances,  giving 
the  endocardium  a  finely  granular  aspect,  or  covers  it  with  coarse  granular 
wart-like  papilla?,  Arm  and  hard  at  their  base,  with  n)und,  bulbous,  soft,  and 
gelatinous  free  ends.  These  constitute  the  valvular  vegetations,  to  which  de- 
IKKsits  of  flbrin  from  the  blood  adhere,  which  must  be  distinguished  from  the 
vegetations  themselves. 

In  some  rare  cases  ulcenition  takes  place,  of  which  Virchow  gives  a  drawing 
( Cell,  Path,,  p.  208 — C'hance's  Translation ),  in  which  the  mitral  valve  is  impli- 
cated, and  beneath  its  free  smooth  surface,  the  connective  tissue  corpuscles  are 
seen  enlarged  and  clouded,  with  dense  tissue  intervening.  Enlargement, 
cloudiness,  and  proliferation  of  cells  gtHis  forward  with  such  activity  tliat  the 
tiwue  soflens  and  breaks  up,  pro<lucing  loss  of  substance  and  ulceration  of  the 
endocardium — a  (^mdition  of  great  danger,  and  often  the  starting-jjoint  of 
true  iHetaj*taj*i\  The  minuten(»ss  and  friability  of  the  parts  favor  the  j)enetra- 
tion  of  the  softeneii  and  sepanited  jwrticles  into  the  smallest  capillary  blood- 
vesKels  of  distant  parts,  such  as  the  xphrn,  kid  net/ ,  brain,  and  haart  itself 
{capUlnrij  embolla)  and  hemorrhagic  infarction,  fibrinous  accumulation,  or 
metai<tatic  abscess,  which  is  rare,  may  be  the  n\»*ult. 

It  is  rare  for  the  liver  or  the  InnijA  to  be  so  aflected  on  account  of  the  direc- 
tion an<l  nunie  of  their  arterial  connections.  If  })articles  of  flbrinous  clots,  and 
such  like  debris  of  ulceration,  |iass  into  the  carotid  or  vertebral  arteries,  then 
according  as  the  artery  of  the  brain  is  totally  or  partially  occluded,  will  be 
the  formation  of  hemorrhagic  foci  ( capillary  apoplexy),  with  their  consequences, 
or  partial  anuL^mia  may  result,  and  conse<iucnt  death  of  the  aniemic  part  of  the 
brain  {yellow  mfteniny).  Similar  occlusion  of  a  large  bloodvessel  of  tlie  ex- 
tremities may  lead  to  gangrene  of  the  fingt»rs  or  toes. 

Short  of  such  ulceration,  the  surfa(»e  of  the  endtpcardium  and  inner  arterial 
tunirjt,  which  have  undergone  this  process  of  inflammatory  exudation  in  their 
minute  textunil  (dements,  presiMits  the  white  jmtchw,  dota^,  marks,  and  cica- 
tricial contracti(ms  (from  partial  absorption),  known  as  atlieroma,  or  atherom- 
tdoim  degeneration. 

The  inflammation  hardly  ever  affects  the  whole  lining  of  the  heart;  usually 
the  lesion  is  limitcMi  to  patches  of  varying  size,  pr(M»c»eding,  iu  the  first  in- 
stance, mainly  from  the  valves  and  texturw  com]M>sing  the  orifices  of  the 
heart.  At  post-mortem  examinations,  reddening  of  the  texturt*,  the  result  of 
imbibiticm  merely  of  the  coloring  matter  of  the  bl<MMl,  must  not  Ix^  mistaken 
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for  the  redness  of  inflammatiou,  which  it  is  only  |X)ssible  to  see  in  rare  in- 
stances (Rokitansky).  Redness  from  imbibition  is  quite  superficial,  and 
no  individual  vessels  {vasa  vasorum)  are  to  be  seen ;  but  reddening  from  in- 
flammation exists  also  in  the  deep  as  well  as  superficial  parts,  and  the  hand- 
lens  may  show  the  larger  capillaries  filled  with  blood  to  bursting  (Forester). 

The  prolonged  existence  of  the  inflammatory  state  ultimately  thickens  and 
hardens,  by  interstitial  deposit,  the  tissue  inclosed  between  the  folds  of  the 
serous  membrane  constituting  the  valves,  so  that  their  action  is  much  im- 
paired. These  changes  may  be  limited  to  the  fibrous  zone  which  forms  the 
Dase  of  the  valves,  surrounding  the  aortic  orifice  with  a  sort  of  collar,  con- 
tracting its  diameter,  as  well  as  impeding  the  play  of  the  valves.  In  other 
cases  the  thickening  may  affect  the  free  edge,  or  the  central  portion  of  the 
valve.  The  most  remarkable  circumstance,  however,  connected  with  chronic 
adhesive  inflammation  of  the  left  side  of  the  heart,  is  the  excessive  tendency 
which  the  valves  have  beyond  all  other  serous  tissues  to  become  cartilaginous 
or  ossified.  This  transformation  commences  in  the  substance  of  the  serous 
tissue,  but  more  commonly  in  the  tissue  connecting  the  duplicature  of  the 
valvular  fold.  This  ossific  deposition  is  not  necessarily  preceded  by  a  carti- 
laginous formation,  but  is  most  frequently  an  original  abnormal  secretion, 
often  containing  a  good  deal  of  earthy  matter.  In  all  the  instances  in  which 
I  have  examined  such  deposits,  they  did  not  exhibit  the  histological  appear- 
ances of  true  bone-tissue.  It  is  simply  a  calcification.  The  hardening  element 
is  deposited  in  various  forms :  sometimes  in  layers,  at  others  in  points,  and  at 
others  in  large  masses,  covering  the  shapeless  valves,  in  knobs  or  pyramids, 
occasionally  acquiring  a  size  as  large  as  a  pigeon's  c^g.  Sometimes  the  ten- 
dons, or  the  chordie  tendineae  attached  to  the  mitral  valve,  participate  in  these 
indurations,  and  Corvisart  met  with  one  case  in  which  they  were  entirely 
ossified.  The  irritation  of  these  de^wsits  often  leads  to  their  destruction,  and 
the  whole  exudation,  softening  and  breaking  down,  may  mingle  with  the  cur- 
rent of  the  blood,  and  produce  results  of  a  most  serious  description,  to  be*after- 
wards  described. 

Laceration  of  the  relaxed  and  softened  endocardium  sometimes  also  results. 
The  chordie  tendinea?  give  way  very  frequently,  obviously  and  suddenly  inter- 
fering with  the  tension  and  function  of  the  valve  (see  some  cases  of  this  kind, 
with  dniwings,  in  the  records  of  the  Naval  Medical  Department  for  1870). 
Sometimes  the  lappet  of  a  valve,  or  one  surface  of  it,  is  toni,  or  the  endocar- 
dium giving  way  over  the  nuL^cular  structure  of  the  heart,  the  blood  mav  be 
forced  continuously  through  the  ruptiire  so  as  to  tear  asunder,  more  or  less, 
the  cardiac  muscular  fibres,  and  so  produce  a  true  or  acute  anexirimn  of  the 
heart.  Some  examples  of  this  may  be  seen  in  the  Museum  of  the  Arjny 
Medical  Department  in  the  Royal  Victoria  Hospital  at  Netley.  These  aneu- 
risms are  circumscribed  sacs,  varying  in  size  from  a  filbert  to  a  walnut,  in  the 
substance  of  the  heart,  hounded  at  its  entrance  by  a  torn  and  nigged  endoi'ar- 
dium,  its  walls  formed  by  the  forcibly  separated  fibres  of  the  muscular  sub- 
stance compressed  against  the  pericardium. 

Dr.  Latham  and  Dr.  Hope  were  of  opinion  that  endocarditis  is  more  fre- 
quent than  pericarditis.  Dr.  Stokes,  Dr.  Sibson,  and  others  entertain  a  dif- 
ferent opinion,  consistent  with  the  evidence  of  j)ost-mortem  inc|uiries,  as  re- 
conled  by  Di*s.  T.  K.  Chambers,  A.  AV.  Barclay,  and  Taylor. 

The  tendency  of  endocarditis  is — 

L  To  produce  those  aflections  of  the  heart  which  are  also  described  i-espcc- 
tively  as  "valvular  disem*e  of  the  heart" — "hyixTtrophy,"  and  "dilatation" — 
morbid  conditions  more  or  less  simple  or  combined. 

2.  Associated  as  it  often  is  with  {xiricarditis,  and  acknowlcflging  rheumatism 
as  a  most  frecpient  exciting  cause,  we  have  the  mw^cuhr  substance  of  the  heart 
itself  sometinms  affected,  ccmstituting  what  Sir  Thomas  Watson  terms  **rheu' 
malic  carditi^y 
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Symptoms  and  Besnlts  of  Endocarditis. — A  more  extensive,  forcible,  and 
abrupt  impulse  of  the  heart  than  natural,  combined  with  endocardial  mur- 
murs, of  a  soft,  low  pitch  tone  and  blowing  sound,  in  a  febrile  state  of  the  sys- 
tem, and  with  cardiac  uneasiness,  are  signs  suggestive  of  the  probability  of 
endocarditis.  A  careful  study  of  the  development,  order  of  occurrence,  and 
combination  of  the  general  symptoms  and  physical  signs,  can  alone  convert 
that  probability  into  a  certainty. 

1.  General  Symptoms. — The  patient  is  observed  to  prefer  to  lie  on  his  back 
(dorml  dectibitusjy  and  he  may  perhai^s  incline  to  toss  about  with  his  arms. 
Pyrexia  may  prevail  of  a  specific  kind,  as  when  rheumatimi.  Bright' s  duease^ 
or  typhiui  fever  is  present,  or  it  may  be  idiopathic  inflammatory  fever,  associated 
with  the  endocarditis.  So  long  as  the  cardiac  orifices  are  not  seriously  ob- 
structed, and  no  obstruction  exists  in  the  lungs  from  pneumonia  or  bronchitis, 
no  special  sensation  of  dyspnoea  is  complained  of.  The  pulse  ranges  in  fre- 
quency between  80  and  120 ;  and  it  has  been  stated  by  Dr.  Taylor  even  to 
lose  in  frequency  and  energy  at  the  out^t  of  the  affection,  a  result  which 
may  be  due  to  the  infiltration  of  the  heart's  texture  with  serous  fluid.  More 
or  less  headache  may  prevail.  Generally,  however,  the  patient  may  not 
complain,  even  when  special  inquiry  is  made  regarding  the  condition  of  the 
heart. 

2.  Local  Symptoms. — Discomfort  and  uneasiness  at  the  heart  are  most  com- 
mon symptoms,  and  more  or  less  palpitation  may  be  present. 

The  extent  and  power  of  the  impulse  of  the  heart  ought  now  to  be  examined 
careiully  and  repeatedly ;  and  the  conditions  which  tend  to  subdue  or  to 
aggravate  those  phenomena  ought,  if  possible,  to  be  ascertained.  The  areas 
of  the  heart's  dulness,  both  superficial  (in  breadth)  and  decpseated,  undergo 
increase  (Bouillaud,  Skoda,  Wai>»he).  Its  impulse  is  almost  always  more 
extended  and  stnmger  than  natural  at  the  commencement,  till  infiltration 
of  tissue  takes  place,  when  the  pulse  and  force  of  the  heart  become  small  and 
soft. 

The  heart's  sounds  undergo  modifications  as  soon  as  the  tissue  of  the  valves 
become  chango<l  in  texture,  substance,  and  shape,  by  the  inflammation. 

The  murmurs  which  accompany  rnirely  acute  endocarditis  are  thus  arranged 
in  the  order  of  their  frequency  by  Dr.  Walshe:  (1.)  Aortic  obstructive;  (2.) 
Mitral  regurgitant;  (3.)  Aortic  regurgitant;  (4.)  Aortic  obstructive  and  mi- 
tral regiirgitant  together.  (The  student  is  referred  back  to  page  306,  et  seq., 
for  the  account  of  the  sites  of  maximum  intensity  where  these  murmurs  may 
be  listened  to. ) 

The  comparative  frequency  of  aortic  and  mitral  valve  disease  has  been 
detcmiine<i  with  more  accuracy  by  the  results  of  the  combined  obser\'ations 
of  Drs.  Barclay,  Chambers,  and  Ormerod,  a**  tabulated  by  Dr.  8ibson.  From 
these  records  it  is  seen  that  the  mitral  valves  are  more  subject  to  disea**e  than  the 
aortic;  that  the  disease  is  often  limited  to  one  set  of  valves,  but  that  it  is  more 
often  common  to  both  valves  than  limited  to  either.  When  a^ociated  with 
amtte  rheumatism,  the  endocarditis  affects  both  valve^^  in  the  greater  number 
of  cases;  and  the  initrai  more  frequently  than  the  aortic.  In  the  young,  who 
are  subject  to  aeute  rhenmat'utm,  disease  of  the  mitral  valve,  and  in  the  old, 
who  are  subject  to  atheroma^  diseastj  of  the  aortic  valve  predominates.  In  the 
more  severe  cas(?s  in  which  the  valve  diw^ase  is  itself  the  cause  of  death,  the 
mitmi  valve  disease  is  shown  to  be  the  most  prone  to  go  on  to  a  fatal  issue 
{Med.'Chir,  Rcriew,  Oct.,  1854,  p.  431). 

As  there  is  no  differt»nce  in  chanicter  between  the  murmur  of  endocarditis 
and  that  which  attends  establishiMl  valvular  disease,  it  is  necessary,  in  order 
to  apprec'iate  the  existence  of  endocarditis  more  certainly,  that  the  murmur 
$kouid  be  decdoped  under  ohnervation  at  the  early  period  of  an  aeute  attack 
(Walsihk);  and  if  a  mitral  or  aortic  murmur  suwrveue  while  a  case  of  acute 
rheumaiimn  is  being  watched,  es|x;cially  if  ther^  oe  congestion  and  an  expres- 
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sion  of  anxiety  in  the  face,  with  distress  in  the  region  of  the  heart,  not  eawted 
by  pericarditis,  there  L*  a  strong  probability  of  endocarditis  (Sibhon  J.  The 
substitution  of  an  abnormal  murmur  at  the  apex  for  the  first  cardiac  sound  \» 
the  most  frequent  and  important  sign  of  endocarditis  (Niemeyek).  But  the 
symptoms  are  often  exceedingly  insidious  in  their  origin  and  progress,  and 
the  disease  is  rarely  simple,  being  generally  combined  with  pericarditis ;  and, 
moreover,  as  the  general  constitutional  symptoms  of  these  two  diseases  do  not 
differ,  the  detection  of  endocarditis,  per  tse,  is  one  of  the  most  difficult  in  prac- 
tice. Like  pericarditis,  it  is  often  latent,  as  in  rheumatic  fever,  and  the  prac- 
titioner is  surprised  by  his  patient  showing  symptoms  of  valvular  disease  after 
an  apjmrently  perfect  recovery  from  fever  (Stoke«).  A  murmur,  per  w,  is 
no  sufficient  evidence  of  endocarditis.  Stokes,  Simpson,  and  Graves  have  each 
of  them  recorded  cases  where  mitraly  and  still  more  often  aortic  murmurs  have 
been  generated,  when  no  valvular  disease  existed, — in  cases  of  fever,  especially 
in  a  case  of  fatty  degeneration  of  the  heart,  and  in  a  case  of  pericardial  adhe- 
sion. These  murmurs  have  also  been  recorded  to  exist  during  life,  in  cases  in 
which  no  trace  of  valve  disease  was  observed  after  death,  by  Drs.  Barclay, 
Markham,  Chambers,  and  W.  T.  Gairduer  (Sibson,  in  Med.-Chir.  lieview, 
Oct.,  1854). 

As  in  pericarditis,  it  is  important  to  recognize  the  friction-sound  pathogno- 
monic of  its  existence,  apart  from  any  endocanlial  murmur  with  which  it 
might  be  confounded  ;  so  m  endocarditis  it  is,  if  })ossible,  still  more  important 
to  detect  endocardial  murmurs  when  masked  by  pericarditis,  for  the  grazing 
sounds  of  the  latter  disease  may  altogether  mask  those  of  the  valve  murmurs. 
The  principles  on  which  the  diagnosis  is  to  be  effected  are  involved  in  the  facts 
that  friction-sounds  of  ])ericarditis  are  limited  to  the  heart's  region  (Stokeb); 
while,  as  Dr.  Walshe  so  clearly  describes,  the  sounds  of  the  heart,  and  the 
murmurs  which  attend  the  lesions  of  its  valves,  are  propagate<l  in  certain  deter- 
minate directions;  and  while  they  are  heard  in  maximum  intensity  at  certain 
points,  more  or  less  defined,  they  may  be  detected  by  following  the  line  of 
propagation  at  point**  beyond  the  mere  limits  or  region  of  the  heart  itself. 
Upon  these  grounds  data  are  furnished  by  which  to  distingubih  the  murmurs 
of  endocarditis.     (See  ante,  [).  304,  et  sen.) 

For  this  purjx)se  the  munnuns  of  endocarditis  must  be  looked  for  in  suspi- 
cious cases  from  day  to  day  beyond  the  region  of  the  heart ;  and  if  a  systolic 
mitral  mvrmur  is  heard  extending  an  inch  and  a  half  beyond  the  nipple,  it  is 
most  probably  due  to  mitral  regurgitation  (Sibsox).  ^he  detection  of  an 
aortic  viurninr  with  pericarditis  is  much  more  <lifficult,  because  the  friction- 
soundy  frottementy  or  "  to  and  fro"  sound,  often  mounts  to  the  top  of  the  ster- 
num. The  aortic  murmurs  are  therefore  to  be  listened  to  in  the  line  of  the 
natural  propagation  of  the  aortic  sounds ;  and  if  an  aortic  murmur  exists,  it 
CAU  only  be  distinguished  in  the  neck,  the  best  [K)int  for  examinaticm  l>eing 
just  above  the  sternum,  a  little  to  the  right,  over  the  innominate  artery.  If, 
after  listening  to  the  first  sound,  the  second  sound  be  observed  to  follow 
clearly  and  distinctly,  the  chances  are  that  there  is  no  affection  of  the  aortic 
valves,  even  if  there  be  a  loud  systolic  murmur.  If,  however,  the  second 
sound  be  indistinct,  inaudible,  or  prolonged,  or  Ik?  replaced  by  a  diastolic 
murmur,  aortic  endocarditis  may  be  susjK'Cted  or  deteiied  (Sibsoxj.  (The 
student  is  refjuested  to  contrast  p.  304,  ei  ^f</.,  witli  these?  statements.) 

As  far  as  the  immediate  practical  value  of  the  infonnation  is  concerned,  it 
seems  to  be  really  unimportant  where  the  exact  seat  of  the  murmur  is.  It  is 
of  no  practical  importance,  for  example,  in  the  first  instanci',  whether  the 
murmur  proceeds  from  a  "  mitral,  a  tricuspid,  or  a  s<'milunar  valve,  or  whe- 
ther it  may  be  due  to  a  contraction,  or  a  dilatation,  an  ossification,  a  perma- 
nent patency,  or  a  warty  excrescenw."  The  pnictical  {)oints  to  be  deter- 
mined, in  the  first  instance,  n*duce  thenuH'lvi's  to  two — namely.  First,  Do  the 
murmurs  proceed  from  an  organic  cause?     iSedrnd,  What  is  the  vital  and 
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physical  condition  of  the  texture  of  the  heart  itself  with  which  they  are 
asitfociated  ? 

For  subsequent  practical  purposes  the  limits  of  inquiry  may  also  be  very 
much  circumscribed — namely,  to  the  recognition  of  the  occurrence  of  con- 
traction or  of  dilatation  of  the  orifice,  because  both  of  these  conditions  are 
attended  with  a  permanently  open  state,  and  permanent  valvular  disease. 

While,  therefore,  the  occurrence  of  murmurs,  and  their  nature,  and  the  cir- 
cumstances under  which  they  are  developed,  are  of  the  utmost  importance  to 
establish  the  existence  of  an  endocarditis,  the  condition  of  the  muscular  sub- 
stance of  the  heart  must  be  the  great  guide  in  prognosis  and  treatment.  The 
vital  and  mechanical  state  of  the  heart's  cavities  must  be  ascertained.  The 
action  of  the  heart  must  be  carefully  noticed  at  different  times,  as  to  whether 
its  force  and  vigor  are  above  or  below  the  natural  standard — whether  it  is 
liable  to  excitement  from  slight  causes — and  whether  it  tends  to  regular  or 
irregular  action,  as  regards  rhythm  or  frequency  of  revolutions.  An  ex- 
tremely feeble  pulse,  with  scanty  filling  of  the  arteries,  implies  implication  of 
the  texture  of  the  heart.  The  duration  and  origin  of  the  disease  must  be 
ascertained  ;  and  how  far  the  brain,  lungs,  or  liver  suffer  from  the  mechanical 
or  vital  effect**  of  the  lesicm  (, Stokes). 

The  symptoms,  therefore,  of  acute  endoc'arditis  being  detected,  the  imme- 
diate treatment  of  the  disease  must  be  proceeded  with ;  and  the  physician 
requires  also  to  look  before  him  in  anticipation  of  the  results  which  are  likely 
to  ensue  if  valvular  lesion  Ls  established,  such  as  hypertrophy  and  dilatation 
(which  see  farther  on). 

Another  class  of  symptoms  and  results  is  apt  to  be  associated  with  endo- 
carditis and  valvular  disease — as  when  products  of  inflammation  are  apt  to 
poison  or  spoil  tlie  blood.  Rigors,  heat  of  skin,  profuse  i)erspiration  recur- 
ring irregularly,  dull,  earthy-yellow  discoloration  of  the  skin  (not  of  the  con- 
junctiva;), diarrhoea  more  or  less  bilious,  pinched,  anxious  countenance,  intense 
pnistration,  and  muttering  delirium,  are  the  symptoms  which  Dr.  Walshe 
describes  as  announcing  this  untoward  occurrence.  Secondary  deposits  in  the 
lungs,  the  liver,  or  the  brain  are  the  records  of  its  morbid  anatomy.  But, 
again,  these  secondary  dejwsits  may  not  be  the  direct  result  of  existing  endocar- 
ditis. Virchow,  Kirkes,  Sim[)son,  and  Rokitansky  have  shown  how  the  fibrin- 
ous coagula,  which  hav(!  become  pcnnancntly  attached  to  the  valves,  covering 
the  vegetations  upon  them,  may  become  worn  away  superficially,  and  taken 
into  the  blcMKl  in  fine  particles,  thus  leading  to  secondary  coagula,  as  shown 
at  p.  341,  in  the  capillaries  of  the  spleen  and  kidneys,  to  obliteration  of  these 
vessels,  and  in  the  capillaries  of  the  brain  leading  to  soi\ening,  and  sometimes 
to  sudden  death.  The  great  tendency  to  the  formation  of  these  coagula  on  the 
valves,  in  rheumatic  jKricaniitic  attacks,  must  be  speciallv  remembered  when 
it  is  determined  to  abstract  blood,  as  the  slowness  of  the  heart's  action  which 
may  ensue  grcatlv  favors  the  tendency  to  coagulation  of  the  blood  and  to  the 
deiMjHition  of  sucfi  fibrinous  dctKjsits  on  the  valves. 

Cjanses  of  Endocarditis. — The  inner  membrane  of  the  heart  (ex}>osed  as  it 
is  to  the  a(*tion  of  many  niorl)id  poisons,  and  also  to  many  substanct»s  which 
may  be  taken  upbvthe  absorbents  and  intnHluceil  into  the  circulation)  is  not 
found  so  freciuentfy  diseased  as  we  might  exjK»ct.  Of  all  sul>stances,  how- 
ever, alcohol  has  the  most  striking  effects  on  this  tissue.  It  is  not  only  proved 
to  be  al)sorbt»d  and  actuallv  to  circulate*  in  the  bhxKi,  but  there  are  few  drunk- 
ards  the  inner  membnuu*  of  whose  heart  and  largt*  vessels  is  not  more  or  less 
diseased ;  so  that  alcohol  probably  acts  as  a  si)ecific  nois<m  on  the  endocar- 
dium. The  morbid  con<  lit  ions  associated  with  Bright  s  <iisea.'<e,  with  rheunia- 
tL§m  and  gout,  and  with  syphilis,  ap|K'ar  to  act  e8()eciallv  u|Mm  this  tissue, 
and  manv  who  suffer  from  tlicse  diseases  often  ultimatelv  (lie  of  some  form  of 
endocarditis  often  extending  along  the  lining  membrane  of  the  aorta. 

Prognosis. — So  far  as  the  endocarditis  is  concenie<i,  the  inmiediate  prog- 
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nosLs  id  very  similar  to  that  stated  under  pericarditis;  but  the  future  chances 
of  life  being  prolonged  depend  upon  the  lesions  which  remain  permanent. 
Lesions  of  the  valves  are  the  most  common  result.  The  valves  at  first 
thickened,  gradually  begin  to  shrink,  or  the  chordae  tendinese  or  edges  of  the 
valves  adhere,  or  rupture  of  some  of  their  textures  takes  place.  After  an 
attack  of  cndocarditLs,  there  may  be  no  defect  of  valves  capable  of  physical 
recognition.  The  valve-texture,  however,  may  be  nevertheless  damaged,  so 
that  shrinking,  atrophy,  and  retraction  of  the  damaged  tissue,  commencing 
gradually,  progresses  very  slowly,  so  that  no  valvular  disease  may  appear  for 
months  after  an  attack  of  endocarditis;  and  any  pain  in  the  region  of  the 
heart  which  may  have  attended  such  an  attack  may  be  quite  forgotten.  If 
valvular  lesion  is  fully  established,  and  remains  persistent,  hypertrophy  is 
certain  to  follow,  and  the  danger  will  be  the  greater  in  proportion  as  dilata- 
tion of  the  cavities  of  the  heart  predominates  over  hypertrophy.  "Under 
all  circumstances,*'  writes  Dr.  Walshe,  "dilatation  is  a  most  serious  disease; 
and  the  danger  increases  directly  as  the  excess  of  the  ca|)acity  of  the  cavities 
over  the  thickness  of  their  walls;  directly,  too,  as  the  softness  and  flabhineas 
of  the  heart's  tissue;  directly,  too,  as  the  general  deficiency  of  tone  in  the 
system  and  impoverishment  of  the  blood."  Once  dropsy  has  supervened,  life 
can  with  difficulty  be  prolonged  by  art  beyond  twelve  or  eighteen  months. 
The  usual  termination  of  endocarditis  is  death  from  the  resulting  lesions  of 
the  valves;  and  it  is  rare  for  a  patient  to  die  suddenly  from  endocarditis 
alone,  unless  in  the  course  of  BrigMa  diAenHe.  The  fatal  results  of  endacturdiHs 
do  not  usually  ensue  until  a  lapse  of  years,  when  the  valves,  though  acting 
normally  and  efficiently  for  a  time,  at  last  begin  to  undergo  changes,  and  be- 
come so  deformed  that  their  functions  are  at  last  impaired  and  valvular  dis- 
ease is  confirmed.  An  extremely  feeble  pulse,  with  scanty  filling  of  the 
arteries,  is  a  bad  sign  in  such  cases,  showing  that  the  muscle  texture  of  the 
heart  itself  is  implicated.  Rigors  are  also  an  unfavorable  sign;  also  sudden 
swelling  of  spleen,  pain  in  that  region,  vomiting  and  albuminuria,  or  hemi- 
plegia, the  signs  of  true  meta,stasis.  If  neither  aortic  lesion,  hypertrophy, 
nor  dilatation  results,  the  tissiicj?  of  the  heart  itself  may  be  so  impaired  as  to 
lead  to  sothMiing,  like  what  occurs  in  typhoid  and  tyj)hus  fevers,  scurvy,  or 
purpura.  Fatty  degeneration  of  the  cardiac  tissue  is  also  a  result  to  be  ap- 
prehended. 

The  valuable  medical  reports  of  St.  (xeorge's  Hospital,  London,  prepared 
by  Drs.  A.  W.  Barclay  and  Rogers,  contain  the  following  stutisti(^  relative 
to  the  percentage  of  mortality  amo/zf/  hoi<piUd  patients  from  disenses  of  the  heart 
during  a  p(Tiod  of  six  years — namely,  from  pericarditis,  34.8;  from  endocar- 
ditis, {).W;  from  hypertrophy,  60.5;  from  dilatation,  52.1;  from  valvular  dis- 
ease, 24.5. 

Treatment. — From  whatever  cause  arising,  endocarditis  is  one  of  the  most 
intractabh^  diseases  with  which  we  are  acquainted.  No  defined  and  uniform 
line  of  treatment  can  he  laid  down  suitiiblefor  all  cases;  because,  as  has  been 
seen,  the  ni()rl)i(l  conditions  and  circumstances  under  which  endocarditis  occur 
are  extremely  varied. 

What  has  been  written  relative  to  the  treatment  of  pericarditis  applies 
eipially  to  acute  cndocarditij*;  but  the  management  of  cas(is  in  which  the  pa- 
tients sutler  from  the  valvular  lesions  and  their  immediate  c<m.seipiences 
demands  the  adoption  of  various  lines  of  treatment,  according  to  the  causes 
or  circumstances  [)roducing  the  endocarditis. 

When  endocarditis  seems  lai)sing  into  the  chronic  stage.  Dr.  Walshe 
recommends  the  use  of  iodide  of  potassium  and  liquor  potassce,  combined  with 
bitter  tonics. 
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(chronic)  valve  disease. 

Latin  Eq.,  Morhis  valvamm ;  Frkncu  Eq.,  Maladies  dea  valvules ;  German  Eq., 

Klapi)€nlcrankheitfn;  Italian  Eq.,  Malaifie  de.lU  valrole.  s 

Definition. — Lesions  of  the  valves  of  the  henrt,  or  of  its  orifices,  coming  on  for 
the  most  part  insidiously,  and  which,  persi4ing,  induce  obstruction  or  refjiirgita- 
fion,  tending  to  hjjierlrophy  and  dilatation  of  the  heart,  with  congestion  of  the 
pulmonary  and  smtemic  capillaries,  oedema,  anasarca,  and  dropsy. 

Pathology. — The  terra  "chronic  valvuhir  disease"  is  8ometimcs  used  in 
order  to  distinguish  chronic  lesions  of  the  valves  of  the  heart  from  "  chronic 
endocarditis ;"  for  it  has  been  already  shown  that  the  valves  and  orifices  of 
the  heart  are  often  damaged  by  tliis  affection. 

But  valvular  disetise  (hx's  not  always  owe  its  origin  to  endocarditis,  and  is 
not  always  chronic.  Such  valvular  disease  is  often  very  insidiously  established 
as  a  local  expression  of  chronic  Bright's  disease,  or  chronic  rheumatism,  and 
in  gout,  as  well  as  in  such  forms  of  constitutional  derangement  of  the  system 
as  are  associated  with  imperfect  nutrition  of  the  body.  A  very  slow  deposition 
of  fibrin  on  the  substanc^e  of  the  valves,  or  degeneration  of  their  structures,  is 
the  usual  lesion  thev  present.  The  valves  ultimately  become  thickened, 
opaque,  and  puckered,  and  nvay  be  rigid  by  the  presence  of  atheromatous  or 
calcareous  matter.  Yielding  under  j)i-essure,  they  are  apt  to  become  thinner 
than  natural,  or  they  become  perforated  or  cribriform — a  condition  which 
may  also  be  referable  to  congenital  deficiency.  Sometimes  they  rupture,  and 
present  all  the  phenomena  of  ulceration,  or  their  surfaces  are  irregular  and 
their  edges  beaded  by  the  deposit  of  fibrin  from  the  blood.  One  segment  of 
a  valve  may  be  found  adherent  to  another ;  and  in  each  of  these  cases  the 
disease  mav  be  of  such  a  nature  as  to  obstruct  the  onward  flow  of  blood,  or  to 
permit  n»gurgitation  through  the  diseased  valves,  when  an  obstructive  or 
r^nirgitant  murmur  will  be  the  result  (see  ante,  under  "Cardiac  Murmurs"). 
The  orifices  of  the  heart  may  be  the  parts  diseased,  while  the  valves  are  sound. 
In  such  cases  the  orifices  are  usually  roughened  by  calcareous  or  atheroma- 
tous matter,  or  thev  nmy  be  so  much  dilated  that  the  valves  are  insufficient 
to  shut  them. 

The  lesions  to  which  valve  disease  may  be  referred  are  of  the  following 
varieties:  (a.)  Vegetations ;  (b.)  Fibroid  thickening ;  (c.)  Atheromatous  and 
calcareous  degeneration  ;  ( d. )  Aneurism  ;  (e.  j  Jjuceration ;  (f.)  ^Simple  dilatation 
of  orifice ;  ( g. )  Malformations, 

The  exact  lesion  which  causes  the  morbid  state  of  the  valves  or  orifices  must 
gvnerallv,  however,  remain  a  matter  of  conjecture ;  and  it  is  not  of  so  much 
practical  imjwrtance  to  detennine  the  lesion  as  it  is  to  determine  whether  it  is 
of  such  a  nature  as  to  cause  obstruction  to  the  flow  of  bloo<l,  or  to  )H?rmit  of 
its  regurgitation.  One  or  other  of  thes<'  conditions  is  indicated  by  a  jK^rsistent 
eud(K*ardial  murmur,  and  tlu^  persistence  of  such  nuirmur  assuri'dly  ]>oints  to 
a  eonditicm  which  must  lea<l  to  canliac  hypertrophy  an<l  dilatation.  Never- 
theless, di^ease  at  the  various  orifices  operates  very  differently  the  one  from 
the  other  in  many  particulars,  a  resume  of  which  is  here  given  from  the 
admirable  writings  of  I)rs.  Fuller,  Ft)ster,  Oairdner,  Hilton  Fagge,  and 
Fothergill. 

Aortic  obMruction,  on<;  of  the  most  common  forms  of  valvular  disea.se,  has 
little  eftect  in  prcnlucing  engorgement  of  the  pulm<mary  canillaric>s,  or  general 
systemic  congestion  and  <lrop*«v ;  except  when  it  induci»s  dilatation  of  the  left 
ventricle,  and  so  caus<;s  the  mdral  valve  to  become  so  inefficient  as  to  |)ermit 
of  regurgitation. 

The  dilatation  of  the  lefl  ventricle  is  the  turning-|M)int  in  these  cjisi's.  So 
long  as  the  hy])ertrophy  Is  sufficient  to  overcome  the  obstruction  at  the  aortic 
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orifice  all  goes  on  well.  When  the  obstruction  is  no  longer  compensated  for 
in  this  way,  the  ventricle  begins  to  dilate.  Each  systole  leaves  a  little  blood 
in  the  left  ventricle,  the  left  auricle  is  no  longer  able  to  empty  itself  completely, 
and  dilates  under  the  accumulated  blood,  and  gradually  pulmonary  and  svs- 
temic  obstruction  begin  to  appear.  Aortic  obstruction  is  the  least  rapidly 
fatal  form  of  chronic  valvular  disease,  because  its  mode  of  compensation — 
hypertrophy  of  left  ventricle — is  the  simplest  (Foster).  It  is  simply  a  ques- 
tion of  increased  power ;  and  as  the  contracting  action  of  interstitial  inflam- 
mation of  the  valves  and  orifice  is  very  gradual,  the  muscular  hypertrophy 
can  keep  pace  with  the  changes.  The  hyjiertrophy  here  is  usually,  therefore, 
the  most  |)erfectly  compensatory,  and  the  compensation  lasts  longest. 

The  character  of  the  pulse  is  not  materially  altered,  except  in  well-marked 
ca.'^es,  when  it  becomes  slower ;  but  when  the  action  of  the  heart  is  forcible, 
and  the  obstruction  is  rough,  excessive  eddying  of  the  blood  may  be  produced, 
causing  a  thrill  at  the  base  of  the  heart,  and  in  the  track  of  the  aorta  and  its 
branches. 

The  peculiarity  seen  in  the  pulse-tracing  from  the  sphygmograph  consists 
in  an  obliquity  or  break  of  the  line  of  ascent,  which  marks  the  greater  dura- 
tion of  the  ventricular  systole,  and  the  gradual  entry  of  the  blood  into  the 
vessels.  In  the  following  tracing  (Fig.  119),  from  Dr.  fe.  Foster,  these  charac- 
ters are  shown : 


Fio.  119. 


Pulfte-trace  of  aortic  obstruction  (Dr.  B.  Fostkr). 


Mitral  obstruction,  although  less  common  than  mitral  regurgitation,  is,  now 
that  its  ])hysical  signs  have  been  elucidated,  recognized  much  more  frequently 
than  fornuTlv.  The  lesion  necessarily  induces  dihitiition  of  the  lefl  auricle*: 
and  hypertrophy  of  this  cavity  and  of  the  right  ventricle  more  especially,  are 
the  means  of  corajHinsation.  This  compensating  hypertrophy,  although  it 
may  defer  for  a  long  time  systemic  serous  engorgement,  cannot  prevent  a  cer- 
tain amount  of  pulmonary  congestion.  Hence,  in  this  form  of  chronic  valvu- 
lar disease,  severe  cough,  dyspnoea,  attacks  of  cardiac  asthma,  and  severe 
palpitations  are  common.  Congestion  and  oedema  of  the  lungs,  and  not  unfre- 
quently  puhnonary  ap(»plexy,  are  the  ordinary  modes  of  the  approach  of  death. 
In  some  cases,  especially  in  younger  patients,  the  lesion  may  be  tolerated  for 
years.  In  such  cases  the  compensation  effected  by  the  right  ventricle  is  nearly 
|)erfect,  the  pulse  remains  regular,  but  sofl  and  of  low  tension,  cjisily  altered 
in  form,  or  suppressed  by  any  excessive  pressure  on  the  spring  of  the  sphyg- 
mogra})h  (Fig.  120).     In  these  cases  the  symptoms  most  com}>laineil  of  are 


FliS.  120. 


Piilj«»-t  racing  of  mitral  Dbstruotion  (Dr.  B.  Foster). 


shortness  of  breath,  troublesome  cough,  and  occasional  severe  palpitations, 
and  great  inability  for  any  muscular  exerticui.  In  the  later  and  more  devel- 
opt^d  stages  of  the  diseases  the  pulse  is  markedly  irregular  (Fig.  121),  and  all 
the  general  symptoms  are  worse. 

The  jmthognomouic  indication  of  contraction  of  the  mitral  orifice  is  a  "prf- 
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m^fioiic**   or   ** auricular  systolic*'  munnur  (Fauvel,   Gairdner,   Hilton 
Fauoe). 

Fio.  121. 


Pulse-tracing  of  mitral  obstruction  (developed  sta^e),  in  which  the  orifice  only  admitted  the  top  of  the 

little  finger  (Dr.  B.  Foster). 

Of  the  characters  of  this  nuirniur  Dr.  Fagge  gives  the  following  account : 

"  n.)  The  first  and  most  imi)ortaut,  although  not  an  essential  quality  of 
a  direct  mitral  murmur,  is  \U  j)lic.e  in  the  cardiac  rhythm.  It  is  *7>r6Jsystolic.' 
The  *  first  sounci  of  the  heart '  is  no  longer  the  first  audible  sign  of  the  heart's 
waking  up  from  ifo»  quiescence  during  the  pause  ;  it  is  preceded  by  the  morbid 
MHind  or  bruit.  The  relation  can  probably  be  expressed  in  no  way  so  well 
as  by  a  diagram,  aller  the  manner  first  sutfirested  by  Dr.  Gairdner  (see  Fiff. 
122).  hfe  . 
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Diagram  to  show  poHition  o(**pr«sysMic*^  or  *Uiuricularsy*lolic"  murmur  (Gairdner,  Faooe). 


"(2)  The  direct  mitral  munnur  has  a  sjKJcial  4^at,  It  is  loudest  over  the 
apex  of  the  heart,  and  is  generally  confined  to  the  region  of  the  apex.  It  is 
inaudible  or  sc^arcelv  audible  at  the  base,  and  is  very  rarely  c*arried  round 
the  axilla  to  the  back.  If  the  stethoscope  be  i)laced  over  the  third  left  costal 
cartilage  the  natural  cardiac  sounds  are  perceived  (unless  there  be  coexisting 
aortic  disease). 

"(3.)  The  quality  of  a  direct  mitral  murmur  is,  in  most  cases,  peculiar. 
Almost  all  those  who  have  written  (m  this  subject  have  remarked  that  the 
*  presystolic  bruit'  has  a  rmiyh,  churning  (or,  as  Dr.  Salter  calls  it,  *  grind- 
ing*)  character,  which  of  itself  enables  the  auscultator  to  suspect  its  nature 
and  origin. 

"It  is  frequently  accompanied  by  a  markedly  palpable  thrill,  or  *fr<»misse- 
ment  cataire*"  ( Ouys  Ilottpital  J^rporti*,  xvi,  3(1  Series,  1871). 

ObstruHian  of  the  pulnwnary  orifice  is  a  very  nire  lesion.  It  leads  to  hyjKir- 
trophy  and  dilatation  of  the  right  ventricle,  and  ultimately  to  n^gurgitation 
through  the  tricuspid  orifice,  with  turgescence  and  jmlsation  in  the  large 
veins  of  the  neck. 

TricHnpid  orifice  oh4ruction  is  very  rare  ;  and  leads  to  hy|H»rtrophy  and 
dilatation  of  the  right  auricle,  with  excessive  congestion  of  the  venous  system, 
unaccompanied  by  any  visible  pulsation  in  the  neck. 

Aortic  regurgitation^  from  incomiK»tency  of  the  sigmoid  valves,  is  one  of  the 
moHt  common  forms  of  chn)ni(?  valvular  diseases.  The  heart  finds  compensa- 
tion for  the  valvular  imperfection  in  hy(MTtn)phy  and  dilatation  of  the  lefl 
ventricle.  By  these  changes  an  extra  quantity  of  bhwHi  is  thrown  into  the 
aorta  at  each  systole,  and  the  regurgitation  of  a  ])ortion  of  this  extra  chargi^ 
can  oonse<|uently  Uikv.  place  without  materially  disordering  the  normal  bal- 
ance between  the  arterial  and  venous  bloiMl.     f^or  in  aortic  regurgitation,  as 
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in  all  other  valvular  lesions,  the  tendency  is  to  empty  the  arteries  and  over- 
fill the  veins.  Tlie  occurrence  of  too  great  dilatation  of  the  left  ventricle  and 
degeneration  of  its  muscle  is,  however,  almost  inevitable ;  for,  as  the  coronary 
arteries  arc  mainly  filled  in  health  during  the  diastole  of  the  ventricle  by  the 
rebound  of  blood  from  the  closed  aortic  valves,  insufficiency  of  these  valves 
has  a  direct  iufiucnce  in  impeding  the  coronary  circulation  and  diniinis^hing 
the  blood  supply  to  the  hyi)ertrophied  muscle :  hence  gradual  degeneration 
of  the  walls  and  dilatation  of  the  cavity  follow.  After  a  time,  the  mitral 
valve  becomes  incompetent,  and  the  pulmonary  and  systemic  circulation  be- 
come rapidly  embarrassed.  It  is  in  this  affection  we  meet  with  the  true  "  cw 
boulnum  " — an  excessive  enlargement  of  the  left  ventricle,  both  in  thickness 
and  cubic  capacity  of  the  cavity  (Fothergill,  Footer). 

Aortic  regurgitation  is  accompanied  by  a  peculiar  and  very  characterijitic 
pulse-beat.  The  prolonged  swell  imparted  to  the  blood  at  each  systole  is  not 
sustained  by  the  perfect  closure  of  the  valves.  The  waves  of  blood  are  short 
and  abrupt ;  the  pulse  jerks  and  leaps,  and  gives  a  sensation  as  if  successive 
balls  of  blood  were  being  shot  suddenly  under  the  finger.  These  peculiarities 
are  consequences  of  the  low  arterial  tension  which  the  regurgitation  of  blood 
into  the  ventricle  during  its  diastole 'produces.  The  traces  of  aortic  patency 
given  by  the  sphygmogniph  are  marked  by  abnormally  great  amplitude. 
The  vertical  line  of  ascent  marks  the  sudden  ventricular  contraction  ;  and  is 
often  abruptly  terminated  by  a  sharp-|K)inted  process  (Fig,  123,  Dr.  FoexER). 
The  summit  of  the  pulsation-trace  is  in  many  cases  very  short ;  but  in  others 
it  presents  a  horizontal  or  curved  line,  especially  if  any  constriction  of  the 
aortic  orifice  exists,  or  other  cause  producing  delay  of  the  passage  of  the 
blood  into  the  vessels. 


Fio.  123. 
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Pulse-traciDK  of  aortic  regurgitation  (Dr.  B.  Foster). 

The  distinctive  features  of  aortic  regurgitation  are,  however,  to  be  found 
ill  the  line  of  descent.  There  are  often  one  or  more  extra  secondary  waves. 
The  first  secondary  wave  occurs  earlier  than  in  the  normal  trace,  and  the 
notch  which  precedes  it  is  oflen  very  much  exaggerated.  But  the  main  char- 
acteristic M  fhe  muIdenne^^H  of  the  fail  of  the  line  of  dciicnitj  ami  the  compara- 
tively i*mall  nize  of  the  second  secondary  tmre  or  true  dicroti^m  (Dk.  Foster). 

Dr.  Sanderscm  gives  a  somewhat  different  explanation  of  the  same  lesion 
and  pulse-tracing  (Brit,  Mtd.  Journal,  July  20,  1H67,  p.  40).     "  Fig.  124  rei>- 

re.sentx  the  pulst?  of  a  middle-aged  man,  who 
had  acute  rheumatism  eight  years  ago,  and 
several  times  since.  When  the  tracing  was 
taken  he  was  suffering  from  extreme  orthop- 
n(ea  and  pnecordial  pain.  The  impulse  of  the 
heart  was  to  the  left  of  the  mammarv  line,  and 
occupied  a  spac(?  as  largt-  iu<<  the  palm  of  one's 
hand.  A  loud  diastolic  bruit  was  heard  at  the 
fourth  cartilage,  and  a  systolic  bellows-sound 
over  the  aorta.  Postoriorlv,  there  was  dulnezfs 
at  both  bases,  an<l  abundant  subcrepitant  rale^ 
in  inspiration.  There  could,  therefore,  be  no  doubt  as  to  the  nature  of  the 
ca.«*e,  which  soon  terminated  finally.  AfU»r  death,  it  was  found  that  the  aortic 
valve  was  so  altered  that  the  most  copious  n»gurgitation  of  blood  must  have 


Fkj.  124. 


Pulse  of  aortic  n*>;iirgitatlou.— H.  R, 
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taken  place  during  each  diastolic  period.  In  this  case  the  pulse  exhibits 
churacti'rs  which  Dr.  8andenK)n  believes  are  not  met  mth  excepting  in  con- 
Dection  with  aortic  incompetence.  These  do  not  consist,  as  is  often  supposed, 
in  the  unusual  verticality  of  the  expansion  ;  for,  as  has  been  already  set»n,  this 
peculiarity  may  be  produced  by  merely  functional  disorder.  The  diirtinctive 
peculiarity  consists  in  the  colla|)se.  The  tracing  shows  that  the  artery  be- 
comes completely  emptied  during  the  interval  between  each  beat  and  its  suc- 
cessor ;  so  that  ttie  diastolic  expansion  is  no  longer  indicated.  The  ex])lana- 
tion  is  simple.  Immediately  after  the  heart  has  ceased  to  contract,  the  blood 
injecte<l  into  the  aorta  rushes  back  into  the  relaxed  ventricle ;  so  that,  al- 
though the  arterial  equilibrium  is  for  a  moment  disturbed,  it  is  almost  imme- 
diately re-established,  the  excess  of  pressure  in  the  great  arteries  being  at  once 
relieved.  In  other  words,  the  elastic  force,  which  is  naturally  expended  in 
producing  what  is  called  the  diastolic  expansion,  is  wasted  in  regurgitation." 
Mitral  regurffitation  is  the  most  common  of  all  forms  of  chronic  valvular 
disease,  and  dei)ends  for  comi)ensation  mainly  on  hypertrophy  of  the  right 
ventricle.  Hypertrophy  of  the  left  ventricle  and  dila- 
tation of  the  leu  auricle  also  occur,  leading  to  systolic 
auricular  impulse  at  the  second  intercostal  space,  by 
admitting  of  the  transmission  of  the  impulse  from  the 
ventricle.  When  excessive,  it  causes  a  vibration,  a 
thrill,  or  a  purring  tremor,  perceptible  on  the  chest- 
walls  in  the  region  of  the  heart,  but  which  is  not  trans- 
mitted to  any  extent  along  the  aorta  or  great  vessels.  The  pulse-tracing  is 
eeen  to  differ  from  the  normal  dotted  line  principally  in  its  great  freijuency, 
and  in  the  dei)th  and  amplitude  of  the  diastolic  notch  (Fig.  125;.  This  pulse 
closely  resembles  the  undulating  pulse  of  typhus  (Fig.  126).  In  the  one  dis- 
ease tlie  contractile  force  is  weakened^  in  the  other  it  is  ivasted.  The  effect  is 
the  same:  the  systole  is  ineffectual  (Sanderson). 


Fio.  12.'",. 


Dicrotic  fei»l»le  puIac  <»f  mi- 


tral regur^itatiou. 
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Fio.  126. 


Typical  mitral  rfgurgitaut  pulse  trace  (Dr.  li.  Fomtkb). 

When  the  regurgitation  is  also  combined  with  obstruction,  from  contrac- 
tion of  the  auriculo-vcntricular  orifice,  the  left  auricle  usually  becomes  hyptT- 
trophied  as  well  as  dilated  ;  and  this  additional  lesion  always  diminishes  the 
irregularity  of  the  pulse  characteristic  of  pure  mitral  regurgitation;  and  the 
tracing  from  the  sphyginogra])h  is  as  follows  (Figs.  127  and  128,  B.  Fohtkr): 


I 


Fl«.  127. 


LeM  irn'fcular  furm  of  mitral  n>gurKitant  imiHC-traco  wh<>n  mimo  olintruction  is  amociatod  with  the 

rcKurgitation  (Dr.  B.  F<istkr). 

Fio.  12S. 
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Irn*Kular  |»u1m'  of  pun*  mitral  rcKurKitation  (F(»ktkr). 


Fig.  129 shows  a  pulses  often  .^H'cn  in  rheumatic  valvular  dis(?ase.  with  large 
mitral  regurgitation.     The  heart  acts  very  irrc»gularly.     At  timw  the  ventri- 
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cle  contraetaeffw'tuallv;  but  ut  other  timea  thesytrtuHcexiianeion  ')f  the  a 
ries  is  iin|>erfeet  and  abbreviated,  in  coasequenre  of  whirfi  the  mean  n 
t^neion  dt^lincs.     Whenever  this  is  the  caw,  thf  pulse  assuniea  a  fomi  wU 


typhus;  e 
fharaotcr  can  be  readily  rei-ogniieil  by  the  finger  (  Dk.  Sanoersmin 

Milriil  re.ijur^itiition  [iriinarjly  interferes  with  lh«  drculutioD  through 
lun;:>.  |in"lii.-iu^  i-i.iigh,  dyspiUBa,  and  other  symptoms  of  pulnnmarj-  con 
lii'ii  ;  :inil  |iiilini.iiiiry  apoplexy  Lb  common.  The  pulse  is  fhttr»('l<?riHtic-. 
i-  iinjiilnr  iii  ili\  liiiii,  luid  Unequal  In  force  and  fulness. 

li''jinijil:ii'>,ii  ihrougkthr  pubnonary  orifire  is  so  rare  that  its  effects 
ncavccly  bwn  verified  by  clinical  obeervntion. 

RegHrgitntion  through  Ihr  trietigpUl  orifiee,  although  rarv  as  a  nrimary 
ease,  yet  is  not  uncomnion  as  a  consequence  of  ililatution  of  the  rignt  ventri 
The  right  ventricle  then  becomes  hypcrirophied.  the  right  auricle  dilated, 
vfiia  coiw  distended,  and  there  is  a  strong  tendency  to  congestion  oi'  the 
temic  and  cerebral  capillary  circulation. 

Symptoms. — The  Byniptoras  produced  by  chronic  valvnlar  disease  mai  _ 
depend  on  the  imiieaimeut  oflered  to  the  pulmuuic  and  systemic  ca^illai, 
circulation.     lu  the  mon>  advanced  stages  all  t'onns  of  valvular  mischief 
result  in  a  certain  amount  of  capillary  engorgement ;  and  therefore  all  forms 
of  chronic  valvular  disease  have  many  symptoms  in  common.    Oppression  at 
the  chest,  breath  I  eesneas.  speedy  exhaustion  on  exertion,  a  general  sense 
lassitude,  headache,  restless  ana  disturbed  sleep,  with  tirerpient  starting  a: 
frightful  dreami^,  cough,  palpitation,  dropsy,  occasional  |>ain  in  the  region 
the  heart,  and  sometimes  severe  un^ifia,  are  amongst  the  earlier  phenomena. 
Tlie  cough  is  due  to  pulmonary  engorgement,  and  varies  with  the  amount 
mitral  obsti'ni:lion  or  regurgitation.     lij-spncva,  while  it  is  an  early  and  eo 
slant  symptom  of  mitml  lesions,  is,  on  other  baud,  frequently  ahncnt  in  affec- 
tions of  the  aortic  valvoi  until  the  later  stages.     The  mechauisin  of  cumpeU: 
eatiou  iu  the  two  cases  explains  this;  for,  while  in  mitral   aflecliomt    '^" 
compensation  depends  on  the  right  ventricle,  and  thus  entails  a  certain  am< 
of  pulmonary  engorgement,  in  aortic  afiections  it  depends  on  cliangea 
luft  ventricle,  and  consequeotly  the  lungs  escape  I  Foster ).     Ou  the  ol 
hand,    the  headache,  r&ttlessne«is,  disturbed  sleep,  and  drupey,  arc  put] 
tinned  to  the  amount  of  systemic  capillary  congeetion,  and  vary  with 
extent  of  tricuspid  obstruction  or  regurgitation.     Albuminuria    is   not 
uncommon  occurrence  in  the  later  stages ;  it  is  generally  preceded  by 
urine,  of  a  high  color,  high  in  gravity,  and  loaded  with  urates.     The 
urine  Indicates  the  low  arterial  tension,  causing  insufficient  pressure  in 
capillarlvs  of  the  Malpighian  bodies,  and  the  albumen,  which  is  afleri 
superadded,  points  to  the  venous  eugor^ment  of  the  kidney.     In  the 
ftctert  mentioned  above,  the  urine  of  cardial  albuminuria  differs  from 
depending  on  chronic  renal  disease. 

The  dunpn/m  of  curdiao  disease  is  peculiar  and  cliaracterislii.',  as  tbt 
Dr.  Hyde  Salter  has  ably  shown :  It  is  rather  a  breath  I  eK^nei^  than  a  dl 
culty  of  breathing.  It  has  a  panting,  gasping  character.  Oppnwon,  ml 
than  tightness,  ii»  complained  of,  and  ther«  is  a  stmugling,  chuluuit-l' 
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feeling  about  it.  The  breathing  is  always  accelerated.  The  dyspnoea  is  ex- 
tremelv  intolerant  of  movement,  or  of  anv  exertion  whatever,  and  is  often  the 
only  circumstance  under  which  dyspnoea  is  felt.  As  long  as  the  patient 
remains  at  rest  there  may  not  be  the  slightest  appearance  of  dyspnoea,  but 
the  moment  any  exertion  is  made  the  breath  is  gone.  The  dyspnoea  of  heart 
disease  is  also  intolerant  of  the  recumbent  posture — hence  the  name  "  arthop- 
fkwi,"  which  signifies  "upright  breathing" — the  patient  being  compelled  to 
sit  erect  in  order  to  breathe.  In  extremely  severe  cases  the  patient  may  not 
lie  down  for  many  days  and  nights ;  and  should  he  momentarily  fall  on  into 
a  doze,  he  is  instantly  awoke  by  a  sense  of  impending  suffocation,  and  is  in  a 
death-struggle  for  breath.  No  suffering  can  compare  with  this,  and  it  is  not 
wonderful  that  the  sufferer  longs  for  the  sleep  of  death.  "  It  were  indeed  a 
sad  story,"  writes  Dr.  Ormcrod  in  his  admirable  Gulstonian  lectures,  "  to  tell 
how  patients  with  disease  of  the  heart  die — the  tragedies,  so  to  say,  of  the 
medical  wards  of  our  large  hospitals.  .  .  .  How  some,  wrung  with  pain,  have 
struggled  in  the  week-long  agony  of  death.  How  some  have  for  days  together 
fixed  themselves  in  the  mast  fantastic  postures,  the  only  way  in  wiiich  they 
could  find  relief;  some  leaning  forward,  resting  their  hands  on  a  stool,  to 
catch  a  few  minutes*  sleep;  some  on  their  hands  and  knees,  till  the  approach 
of  death,  blunting  their  sensations,  allowed  them  to  lie  down — a  sure  sign  of 
coming  dissolution." 

The  dropsy  of  cardiac  disease  is  usually  a  late  occurrence.  It  makes  its 
appearance  as  adenia  or  nnamrcn,  very  partial  and  slight  at  first — a  puffiness 
merelv  of  the  eyelids,  or  more  frequently  slieht  oniema  of  the  ankles.  By 
slow  degrees  it  ascends  towards  the  trunk,  and  ultimately  involves  the  upper 
extremities  and  the  face ;  the  scrotum  in  men  and  the  labia  in  females  becom- 
ing enormously  swollen.  Towards  the  close,  effusion  is  apt  to  occur  into  one 
or  both  pleura,  but  ascites  is  not  common  (Bellingham).  The  first  appear- 
ance of  the  drof)sy,  as  Dr.  Latham  observes,  marks  an  eventful  period  in  the 
progress  of  canliuc  disease.  •  It  indicates  that  a  new  law  takes  eff*ect  in  the 
circulation,  and  gains  the  master}'  over  the  law  of  health,  which  has  hitherto 
been  able  to  retain  the  watery  elements  of  the  blood  within  the  bloodvessels. 
Sow,  the  serum  escapes  from  the  bloodvessels,  and  accumulates  in  the  areolar 
tissue  of  the  body. 

The  forms  of  valvular  disease,  in  the  order  of  the  frequency  in  which 
dropsy  is  met  with,  are, — (1.)  Considerable  contraction  of  tne  left  auriculo- 
ventricular  orifice;  (2.)  Dilatati(m  of  the  right  auriculo- ventricular  orifice, 
with  hy|)ertrophv  and  dilatation  of  the  right  ventricle;  (3.)  A  state  of  the 
mitral  valve  anJ  orifice  jwrmitting  free  regurgitation  ;  (4.)  Considerable  con- 
traction of  the  aortic  orifice.  As  a  geneml  rule,  it  supervenes  earlier,  the 
earlier  that  general  venous  congestion  ensues.  A  varicose  condition  of  the 
bloodvessels  in  the  air-vesicles  of  the  lungs  is  very  si>on  established,  which 
essentially  aggravates  the  (iyspno'a. 

Prognosis. — It  is  most  unlavoniblo  in  cas(»s  of  mitral  and  tricuspid  regurgi- 
tation, and  least  so  in  cases  of  aortic  obstruction;  and,  generallv,  it  may  be 
said  that  the  fi)rm  of  disea^ic  which  is  most  rapidly  fatal  is  that  wliich  is  most 
rapidly  productive  of  systemic  or  pulmonic  capillary  congestion.  If  the  heart 
he  healthy  at  the  date  of  the  occurrence  of  valvular  disea.se,  if  the  extent  of 
the  lesions  be  not  excessive,  if  the  blood  be  of  a  nornuil  character,  if  the  viscera 
be  healthy  and  the  secretions  free,  if  the  paticnt'smodeof  life  bt*  regular,  tem- 
perate, ami  se<ientar}',  life  may  be  prolonge<i ;  but  if  the  heart  i)ehyj)ertn)phied 
and  dilate<l,  and  if  these*  conditions  progress,  and  if  the  blood  be  siwiniemic, 
and  the  lungs  or  liver  unsound,  if  the  secretions  be  irregular  or  defective,  or 
if  the  patient  leads  a  lalM)rious  life,  the  disease  will  run  a  companitively  rapid 
rtiun»e,  pn)ving  fatal  ])robably  within  two  or  three  years.  In  either  case  death 
\»  apt  to  occur  suddenly  fnmi  svnco]>e.  This  is  esj)ecially  true  of  aortic  re- 
gurgitation.  In  mitral  valve  lesiinis  the  approach  of^  death  is  more  commonly 
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through  pulmonary  complications  and  general  dropsy.  The  occurrence  of 
albuminuria  is  a  prognostic  sisn  of  great  value,  as  it  shovrs  that  the  general 
venous  stasis  has  so  affected  the  small  vessels  of  the  kidnev  as  to  pr^uce  a 
local  dropsy,  and  hence  the  albumen  in  the  urine.  The  albuminuria  marks 
the  thorough  development  of  the  systemic  venous  engorgement,  and  the  prog^ 
nosis  Ls  generally  the  worse  the  longer  this  symptom  has  existed,  or  the  more 
frequently  it  has  occurred. 

Treatment. — All  the  bad  sfymptoms  in  valvular  affections  arise  from  defec- 
tive compensation ;  and  as  the  compensation  in  all  cases  depends  on  the  integ- 
rity of  the  heart-muscle,  the  maintenance  of  its  nutrition  is  the  first  great  in- 
dication. The  lesions  themselves  being  incurable,  palliative  treatment  is 
necessarily  directed  to  aid  the  mechanism  by  which  the  ill  efiects  of  the  valvular 
incompetency  are  met. 

In  affediom  of  the  aortic  valvejn,  when  the  heart-muscle  is  well  nourished,  an 
almost  perfect  compensation  may  be  maintained  for  years.  In  such  cases  a 
nutritious  (albuminoas)  diet,  with  fluids  in  small  Quantity — tonics,  especially 
preparations  of  iron — are  indicated.  In  the  earlier  stages  a  moderate  and 
steady  amount  of  exercise  is  beneficial. 

In  mitral  affections,  on  the  other  hand,  the  compensation  can  never  be  so 
complete  as  to  do  away  with  the  tendency  to  pulmonary  complications.  In 
these  cases,  therefore,  while  the  same  nutritious  diet  and  tonics  are  indicated 
to  promote  the  nutrition  of  the  cardiac  muscle,  exercise  must  be  taken  more 
cautiously ;  the  object  being  to  regulate  and  moderate  the  action  of  the  heart, 
controlling  the  tendency  to  local  congestion,  and  mitigating  or  removing  the 
symptoms  whicli  result  from  the  cardiac  derangement.  If  the  patient  be 
plethoric,  the  heart's  action  tumultuous,  and  its  impulse  forcible,  cupping 
between  the  shoulders  may  afford  immediate  relief  to  palpitation  and  oppres- 
sion at  the  chest.  Repeated  or  profuse  venesection  is  aangerous,  and  is  calcu- 
lated to  excite  irritability  of  the  heart,  to  impoverish  the  blood,  and  to  induce 
dropsy.  Rej)etiti()ns  of  bloodletting  ought  therefore  to  be  effected  by  the  ap- 
plication of  a  few  leeches  to  the  pnecordial  region,  and  very  general  relief  wUl 
be  obtained  by  hydragogue  purgatives,  aided  by  dry  cupping,  mustard  poul- 
tices, and  turpentine  fomentations.  When,  however,  active  congestion  of  the 
lungs  exists,  venesection,  cupping,  bli.sters,  and  sinapisms  are  required. 

When  the  hojirt's  action  is  tumultuous  and  irregular,  one  of  our  most  power- 
ful remedies  is  digitalis.  As  a  general  rule,  however,  the  drug  is  only  useful 
in  mitral  affections,  and  is  con  train  dicated  in  aortic  valve  disease,  except  in 
cases  in  which  the  hypertrof)hy  has  exceeded  the  limits  of  compensation,  and 
become  the  chief  cause  of  the  svmptoms. 

Digitalis  slows  the  pulse  and  increases  its  tension,  while  strengthening  and 
regulating  the  heart's  action.  The  slowing  of  the  pulse  increases  the  period 
of  ventricular  diiustole — that  is  to  say,  the  period  during  which  regurgitation 
takes  place  when  the  aortic  valves  arc  incompetent;  consequently  digitalis 
does  harm  in  this  lesion  by  augmenting  the  regurgitation. 

In  mitral  obstruction  it  is,  on  the  contrary,  most  valuable.  In  this  condi- 
tion the  raj)id,  irregular  pulse  tells  of  the  varying  quantities  <m  which  the 
ventricle  contracts.  Sometimes  the  interval  between  the  ventricular  contrac- 
tion is  so  short,  and  the  ventricular  charge  is  so  small,  that  the  systolic  wave 
does  not  reach  the  wrist.  Under  these  circumstance^  the  auricle  must  have 
more  time  to  fill  the  ventricle.  This,  U)  say  nothing  of  the  increased  power 
given  to  the  cardiac  mu.-*cle,  is  exactly  what  digitalis  effects.  By  slowing  the 
acti(m  of  the  heart,  the  i>eriod  of  time  during  wliich  the  blood  from  the  dis- 
tended auricle  can  flow  into  the  ventricle  is  increased ;  and  as  the  extra  time 
allows  more  l)l<»od  to  pass  through  the  narrowed  mitral  orifice  before  the  final 
effort  of  the  auricle  is  nia<le.  that  effort  is  made  on  a  smaller  quantity  of  blood, 
and  is  cons<Mjuently  more  effective;  for  the  smaller  the  quantity  of  WcmxI  which 
xhe  auricular  muscle  has  to  push  before  it,  the  greater  will  be  the  velocity 
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given  to  the  current.  The  ventricle,  though  contracting  less  frequently,  con- 
tracts more  effectually.  Instead  of  eighty  or  ninety  irregular  contractions  per 
minute — no  two  succeeding  ones  equal  in  force,  and  some  so  valueless  that  they 
are  not  perceptible  at  the  wrist — we  get  some  sixty  steady  equal  beats.  The 
pulse  grows  m  force,  fulness,  and  regularity;  the  arterial  tension  rises;  the 
pulmonary  cons:e8tion  diminishes;  the  kidneys,  l)efore  inactive,  wake  up  to 
their  work;  and  the  advancing  dropsy  recognizes  its  master,  and  beats  a  sullen 
retreat  (Foster,  Med,-Chir,  Rev,,  Julv,  1871). 

Digitalis  is  most  useful  in  mitral  regurgitation  also;  for,  to  keep  up  the 
compensation,  there  must  be  good  steady  muscular  action,  no  wavering  in  the 
contraction,  no  inefficiency  in  the  sphincter-like  narrowing  of  the  auriculo- 
ventricular  orifice,  and  no  unsteadiness  in  the  action  of  the  papillar}'  muscles. 
Any  extra  effort  soon  disturbs  the  artificial  equilibrium,  and  confused  muscular 
action  follows.  It  is  this  which  digitalis  corrects.  In  place  of  a  large  number 
of  ineffective  contractions,  it  concentrates  the  iK)Wcr  of  the  ventricle  on  a 
smaller  number  of  well-directed  steady  beats,  each  throwing  a  larger  charge 
of  blood  into  the  arteries,  and  so  diminishing,  beat  by  beat,  the  over-distension 
of  the  right  heart.  The  right  ventricle  so  aided,  is  also  aiding,  by  the  more 
vigorous  efforts  which  the  digitalis  enables  it  to  make.  In  this  form  of  disease 
all  turns  on  the  healthiness  of  the  cardiac  muscle;  the  remedy  will  do  no  good 
— nay,  rather  will  do  much  harm — if  muscular  degeneration  has  occurred. 

Digitalis  should  not  be  given  when  there  is  fatty  degenemtion  of  the  car- 
diac muscle.  The  best  test  of  its  beneficial  action  is  the  quantity  of  the  urine. 
As  long  as  the  flow  of  urine  increases  or  keeps  up  to  a  maximum,  which  the 
digitalis  has  produce^!,  the  drug  is  acting  beneficially.  The  diuresis  is  the 
oatward  and  visible  sign  of  its  beneficial  action,  and  indicates  a  restoration 
of  the  normal  balance  oetween  the  content^i  of  the  arteri(«  and  the  veins,  an 
increased  arterial  tension,  and  consecjuently  a  refilling,  under  pressure,  of  the 
empty  capillaries  of  the  Malpighian  bodies.  The  high-colored  scanty  urine, 
loaded  with  urates,  is  replaced  by  a  clear  and  copious  stream,  which  tells  of  a 
steadily  beating  heart  and  a  firmer  pulse  (Foster). 

The  action  of  the  heart  Ls  also  markedly  influenced  by  the  internal  admin- 
istration of  veratntm  viride.  The  dose  of  the  iincture  is  from  jive  to  twenty 
mininuf,  which  should  be  gradually  increased  fn)m  the  smaller  to  the  greater 
dose,  till  some  obvious  effects  are  produced.  If  the  pulse  is  reduced,  or  nausea 
occurs,  no  increase  of  the  dose  should  be  made;  and  if  vomiting  occur,  it 
should  be  suspended;  and  when  resumed,  the  dose  should  be  diminished. 
Veratria  is  to  be  given  in  doses  of  from  one-sixteenth  of  a  grain  to  half  a  orain. 
When  the  pulse  is  sufficiently  reduce<l,  the  doses  should  be  diminished  one- 
half.  Morphine  or  faudannnif  with  brandy,  L**  an  antidote  for  an  ovenhKse  of 
this  veratrhj  which  is  an  exceedingly  powerful  remedy  a^  a  cardiac  sedative, 
and  reouires  to  l>e  used  with  great  caution,  the  jmtient  hiding  constantly 
watchen.  Its  depressing  effects  on  the  circulation  and  nervous  system  are 
often  very  striking — a  pulse  of  75  or  80  being  subdued  in  the  course  of  a  few 
hours  to  35  or  4()  ( Reeord  of  Pharnutcu  and  Therapenticn,  No.  5,  p.  35,  J.  C. 
Braithwaite).  Aconite  and  hyoseyamiM  arc?  also  remedies  which  exert  a  seda- 
tive influence  over  the  heart.  Aconite  Ls  chiefly  useful  in  excessive  hyper- 
trophy.    Hydrocyanic  acid  and  cnffein  are  also  good  remedies  in  such  cases. 

sleeplessness  In'ing  one  of  the  most  distressing  svmptoms,  opium  in  some 
form  might  be  considere<i  advantageous;  but,  as  ttie  late  Dr.  Hyde  Salter 
justly  observes,  "To  give  sedatives  in  such  a  case  would  be  the  refinement  of 
cruelty.  What  keei)s  this  poor  man  awake  is  not  a  want  of  tendency  to 
sleep,  but  a  condition  that  makes  sleep  impossible.  Relieve  him  of'  his 
orthotmcea  and  he  would  be  asleej)  in  ten  secionds,  and  so  dead  aslet»p  that  it 
•woala  take  a  great  deal  to  rouse  him,  like  a  half-asphyxiat(Mi  child  on  whom 
tracheotomy  had  just  b<H?n  wrfomied.  His  great  struggle,  as  it  is,  is  the 
struggle  between  sleep  and  life;  with  opium  thrown  into  the  si'ale  of  sleep. 
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the  struggle  for  life  would  only  be  so  much  the  harder.  In  one  way,  and 
only  in  one  way,  would  opium  give  him  ease :  the  narcotic  of  opium,  added 
to  the  narcotic  of  the  carbonic  acid  already  circulating  in  his  veins,  might 
accelerate  by  some  hours,  or  even  days,  the  final  coma,  and  make  him  sooner 
sleep  the  sleep  of  death.  But  the  euthanasia  that  is  purchased  by  anticipating 
the  natural  process  of  death  comes  very  near  to  homicide,  and  is  an  altema- 
tive  that  few  would  adopt"  (Brit  Med,  Journal,  Feb.  8,  1862). 

It  is  a  very  interesting  fact,  first  pointed  out  by  Dr.  CliflTord  Allbutt,  that 
morphia  given  hypodermically  acts  like  a  charm  in  relieving  the  dyspnoea 
and  sleeplessness  of  valvular  affections.  It  is  most  useful  in  mitral  valve  dis- 
ease, but  may  be  administered  in  the  other  forms.  The  dose  to  commence 
with  is  one-eighth  to  one-sixth  grain  of  the  hiinecoiiate  of  morphia.  In  one 
instance?  of  mitral  obstruction  in  which  there  was  general  dropsy,  pulmonary 
engorgement,  albuminuria,  with  sleeplessness  and  orthopnoea,  which  had 
lasted  for  weeks,  the  first  dose  gave  the  patient  some  hours  of  gentle  sleep. 
In  this  case  the  hyi)odermic  injection  of  morphia  was  continued  in  gradually 
increasing  doses  for  over  twelve  months — the  patient  having  his  dase  several 
times  weekly  at  5  p.m.,  and  sleeping  quietly  till  4  a.m.  The  remedy,  as  the 
patient  expressed  it,  "  robbed  his  disease  of  its  worst  terrors,  and  not  <Hily 
prolonged,  but  rendered  life  tolerable  and  even  plea.sant."  Aided  by  the 
morphia,  the  other  remedies  began  to  act,  and  all  the  worst  s}nnptoms  were 
gradually  subdued. 

Careful  regulation  of  the  patient's  mode  of  life  Ls  above  all  things  necessary 
in  chronic  valvular  disease.  Excitement  of  all  kinds  must  be  avoided;  and 
the  diet  should  be  light,  nutritious,  and  of  moderate  quantity ;  the  clothing 
warm,  and  cold  should  be  carefully  avoided,  esi>ecially  by  those  affected  with 
mitral  disease. 

When  anasarca  supen'cnes,  the  hydragogue  cathartics  are  required  to 
insure  copious  watery  discharges  from  the  bowels.  Electuary  of  bitartrate  of 
pota^hj  gmnhogey  elattrinm,  poaophylliny  and  compound  jalap  poicder,  should  be 
given  on  alternate  days.  Stimulants  also  may  be  require<l,  the  most  suitable 
being  Holland  gin,  or  whisky. 


(c.)  Dii*eai<eif  of  the  Miunciilar  Structure  of  the  Heart. 

myocarditis. 

Latin  Eq  ,  Mi/ocnrdith ;  Frknch  Eq  .  Mi/ocanfitf ;  Gkr^iax  Eq  ,  Myocarditis; 

Italian  £q.,  Miocarditide. 

Definition. — An  infiammation  of  the  muscular  iiftructure  of  the  heart  (ex- 
tremely rare  as  an  idiopathic  disease),  which  becomes  softened,  flabby ,  and  finally 
degenerates. 

Pathology. — Our  knowledge  of  the  anatomy  as  well  as  the  pathology  of 
the  heart  and  large  blood vc^r^sels  may  be  said  to  begin  with  Harvey;  but  the 
subject  can  hardly  he  said  to  have  taken  a  scientific  form  till  the  beginning 
of  the  [)rescnt  century,  when  the  work  of  Corvisart  appeared,  followed  by 
those  of  Burns  in  Egland,  of  Testa  in  Italy,  of  Kreysig  in  (xennany,  and  by 
the  works  of  Bertin,  and  more  especially  of  Ijaennec,  Bouillaud.  Senac,  and 
('ollin  in  Fnuice.  A  large  school  has  since  been  formed  in  Europe  by  the 
labors  of  these  eminent  pathologist**. 

Nineteen  years  ago  Dr.  Williams  and  Dr.  Hoik*,  in  their  respective  treat- 
ises, showed  bow  it  was  ]K>ssil)le  to  make  an  accurate  and  minute  diagnosis  in 
almost  every  case  of  cardiac  disease ;  and  the  subse<iuent  labors  of  Stokes, 
(f raves,  Bellingham,  Forbes^  Walshe,  Davis,  Sibson,  Latham,  Fuller,  and 
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Gairdner,  in  this  country,  have  brought  the  pathology  of  diseases  of  the  heart 
and  lungs  to  their  present  advanced  state  of  perfection. 

Although  myocardUiJf  is  rare  as  an  idiopathic  aifection,  still  it  docs  occur 
not  seldom  as  a  consequence  of  aeuie  rheunwimn  or  of  pyiemia.  It  is  also  a 
condition  generally  associated  with  endocarditU  or  pericarditis,  or  both;  and 
its  effects  are  e8j)ecially  obvious  in  the  strata  of  fibres  nearest  the  inflamed 
membranes.  It  is  accompanied  by  proliferntian  of  the  connective  tissue  of 
the  sarcolemma,  and  absorption  of  the  primitive  fasciculi,  leading  to  cicatri- 
cial-Iike  contraction  of  the  affected  parts.  Post-mortem  signs  of  its  existen(»e 
are  also  to  be  found  in  cases  of  valvular  disease  of  the  heart  resulting  from 
endocarditis.  Thus  it  is  mast  frecjuently  seen  in  circumscribed  spots,  as  cica- 
trix-like  scars  of  portions  of  the  cardiac  walls.  When  portions  of  a  large 
extent  are  involved,  the  result  may  take  the  form  of  an  abscess,  or  give  an 
opportunity  for  the  formation  of  an  aneurlsmal  dilatation.  Syphilis  is  some- 
times a  cause  of  the  disease. 

Morbid  Anatomy. — The  lefl  ventricle,  especially  towards  its  apex  or  in  the 
septum  of  the  heart,  just  below  the  aorta,  is  the  most  commonly  affected  parts. 
The  papillary  muscles  are  also  often  affected  (Niemeyer,  Dittrich). 

The  lesion  is  recognized  chiefly  by  discoloration  of  the  muscular  fibres, 
which  assume  a  grayish  color,  and  are  soflened.  Microscopically,  the  trans- 
verse and  longitudinal  striation  characterii<tic  of  the  heart's  muscles  have  dis- 
appeared, and  the  fibrilhe  are  generally  broken  down  into  a  finelv  granular 
detritus,  with  fat-globules  and  granules.  When  this  condition  has  passed 
away,  a  cicatrix-like  scar  remains,  which  ramifies  in  various  directions  as  the 
inflammation  did,  of  which  it  represents  the  effect. 

/wf/tirci/io/w  of  the  walls  of  the  hoiirt  may  be  thus  also  explained  as  an  occa- 
sional result  of  myocarditis.  Bouillaud  has  collected  a  series  of  cases  in  which 
this  change  of  structure  has  been  observed.  In  one,  the  walls  of  the  heart 
were  almost  tendinous.  In  another,  the  carnm  coiumnce  of  the  ventricle  were 
so  increased  in  density  as  to  sj)lit.  In  a  third,  the  walls  of  the  right  ventricle 
seemed  to  be  undergoing  a  cartilaginous  tnmsformation ;  and  Broussais  has 
seen  them  as  hard  as  a  cocoanut.  Chronic  congestion  of  the  heart  leads  to 
this  condition,  and  then  to  defective  contractility,  leading  to  dilatation  (Jen- 
ner,  Med.-Chir.  Trims.,  vol.  xliii).  The  more  usual  mode  of  induration  is  by 
ossific^ation — a  change  which  usually  begins  in  the  coronary  arteries,  anH 
frequently  stoiw  there;  but  in  some  nire  cases  this  ossification  extends  so  that 
the  walls  of  the  auricles,  of  the  ventricles,  or  of  both,  and  sometimes  also  of 
the  cardiac  j)artition,  become  converted  into  bone.  There  are  specimens  in 
the  mu.seum  of  8t.  Thomiu«'s  Hospital,  and  nianv  other  hospital  museums, 
which  make  it  remarkable  how  life  could  have  been  continued,  looking  to 
the  unyielding  nature  and  great  extent  of  the  ossification  of  the  walls  of  the 
heart  and  great  vess(»ls. 

Symptoms  and  Course. — Vi'Vf  authors  have  met  with  a  case  of  myocarditis 
unless  complicated  with  i)ericarditis,  and  no  distinction  has  hitherto  bc^en 
ob«erved  between  the  svmptoms  of  these  two  discuses.  CV>rvisart  savs  it  is 
impossible  to  distinguish  between  these  affections.  M.  Laennec  affords  us  no 
asBistanc*e  in  this  dilemma,  for  he  considered  that  no  incontestable  examj)le 
of  canlitis  existed;  while  Bouillaud  savs  he  knows  of  no  symptom  which  is 
especially  characteristic  of  carditis  (I^'llku).  It  is  therefore  not  to  be 
diagnoscii  during  life,  except  as  a  matter  of  pn)bability,  in  connecti(m  with 
rhrtijnatism,  tedious  and  malignant  scarlet  fever,  sej)tic(emia,  valvular  disease^ 
endocarditis,  pyirmia,  embolism,  or  syphilis;  especially  if  rigors  set  in,  with 
swelling  of  tne  spleen,  vomiting,  or  ])ain  in  the  region  of  the  kidneys,  and 
albumen  or  blood  in  the  urine. 

Treatment,  under  such  circumstances,  cannot  be  indicated  beyond  what  has 
been  stated  in  eiuhK'arditis. 
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ABSCESS  OF  THE  HEART. 

Latin  £q.,  AbsceasHs;  French  £q.,  Absels;  German  Eq.,  Ahaeess;  Italian  E<)., 

Aaeetao. 

Definition. — A  collection  of  yellow  purulent  liquid,  surrounded  hy  the  softened 
and  discolored  musadar  substance  of  the  heart. 

Pathology. — M.  Simonet  has  recorded  a  case  of  siippuratian  of  the  heart  in 
which  the  disease  appeared  to  result  from  rheumatism.  The  patient,  a  woman, 
was  brought  to  the  hospital  laboring  under  most  tumultuous  action  of  the 
heart,  with  a  pulse  irregular  and  contracted,  her  breathing  oppressed,  and 
her  extremities  cold.  She  was  bled,  but  died  in  a  few  hours  in  a  fit  of  syncope. 
Several  purulent  collections  were  found  in  the  substance  of  the  heart,  and 
especially  in  the  interventricular  partition.  The  internal  surfaces  of  the 
cavities  were  red  in  several  places;  the  muscular  structure  was  of  a  yellowish 
hue,  softened,  and  easily  torn  with  the  least  effort. 

Dr.  Graves  was  once  consulted  by  a  gentleman,  fifty-five  years  of  age,  com- 
plaining of  palpitation,  dvspncea,  and  finally  anasarca.  He  suffered  from 
severe  pain  and  oppression  at  the  region  of  the  heart.  Hypertrophy  and 
dilatation  of  the  ventricles  were  detected.  The  patient  died  suddenly  a  few 
weeks  afterwards;  and,  besides  the  hypertrophy  and  dilatation,  an. abscess  was 
found  in  the  walls  of  the  heart  which  contained  about  two  ounces  of  pus. 

Another  case  in  proof  of  suppurative  inflammation  taking  place  in  the 
heart  is  one  that  was  examined  bv  the  late  Mr.  Stanlev.  In  tnis  instance 
the  vessels  were  loaded  with  venous  blood,  and  the  muscular  fibres  were  of  a 
very  dark  color,  of  a  very  soft  and  loose  texture,  and  easily  torn  by  the 
fingers.  On  a  section  of  the  ventricles,  numerous  collections  of  dark-colored 
pus  were  seen  among  the  muscular  fasciculi.  Some  of  these  were  seated  near 
to  the  cavity  of  the  ventricle,  while  others  were  more  superficial,  and  had 
detached  the  pericardium  from  the  heart.  The  muscular  parietes  were  soft- 
ened, and  loaded  with  dark  blood. 

Suppuration  of  the  muscular  substance  of  the  heart  and  of  the  coronary 
artery,  in  a  case  of  pyaemia,  is  recorded  in  the  sixth  volume  of  the  Pathological 
Society^ s  TrnnmictionSy  j).  151. 

Such  abscesses  rarely  become  encapsuled  or  drj'  up;  but  perforation  nearly 
always  take.<  place,  unlass  death  occurs  beforehana  (Niemeyer).  The  re- 
sults varv  according  to  the  direction  in  which  the  abscess  i)oints  and  bursts. 
If  into  the  [)ericar(lium,  pericarditis  will  follow ;  if  into  the  cavity  of  the 
heart,  the  debris  of  the  abscess  will  pass  into  the  circulation,  and  may  lead 
to  the  phenomena  of  embolism  as  metastatic  abscesses ;  or  the  abscess  open- 
ing in  the  septum,  communication  between  the  two  sides  of  the  heart  may  be 
established  ;  the  whole  substance  of  the  heart's  wall  may  rupture ;  or  the  in- 
sertion of  a  valve  mav  l)e  torn  awav. 

Ulceration  of  the  heart  has  been  occasionallv  seen,  from  an  abscess  in  the 
walls  of  the  heiirt  having  opened  either  into  one  of  its  cavities  or  into  that 
of  the  jx^ricanlium.  It  has  also  resulted  from  the  softening  of  a  cancerous 
tumor,  or  from  a  suppurating  tubercle.  Cloquet  has  given  the  case  of  a  man, 
aged  seventy-nine,  suoject  to  freijuent  syncoi)e,  who  died  suddenly,  in  whose 
heart  there  was  an  ulceration  of  the  left  auricle,  through  which  about  two 
pints  of  blood  had  escaiKHi  into  the  pericardium.  No  means  exist  of  ascer- 
taining the  existence  of  such  conditions  during  life;  suspicion  may  be 
awakened  by  a  feebler  impulse,  a  slower  beat,  and  greater  dulness  of  the 
sounds  of  the  heart  than  normal.  Patients  suffering  from  this  afiection  are 
usually  hyiH)chondriacal,  liable  to  palpitation  on  the  least  exertion,  and  often 
die  from  the  ventricle  rupturing. 
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HYPERTROPHY. 

Latin  Eq.,  Hypertrophia ;  French  Eq  ,  Hypertrophic ;  German  Eq.,  Hyperirophie ; 

Italian  Eq.,  Ipertrofia. 

Definition. — An  abnormal  gronih  of  the  muscular  sxibHtaiice  of  the  hearty  in- 
creaHng  its  volume  by  thickening  of  the  cardiac  wails. 

Pathology  and  Morbid  Anatomy. — The  bulk  or  volume  of  the  normal 
heart  I  have  found  to  range  from  12.5  cubic  inches  to  19.8  cubic  inches. 

The  anatomical  description  of  the  condition  known  as  hypertrophy  is  in 
reality  a  compromise  between  two  opinions.  By  some  H  is  regarded  as  a 
multiplication  or  increase  in  the  number  of  the  muscular  fibres  or  primitive 
fiEueiculi  (^Forester) — a  Hyperplasia  (see  vol.  i,  p.  120).  By  others  the 
condition  is  due  to  a  thickening  of  existing  fibres — an  increase  in  bulk  of  the 
primitive  muscular  bundles — a  true  hypertrophy  (Bamberger,  Rokitansky). 
Verv  rarely  an  idiopathic  disease — for  "  siwntaneous  uncalled-for  hyper- 
trophy" is  less  and  less  believed  in — it  is  more  commonly  a  secondary  affec- 
tion ;  and,  in  general  terms,  hypertrophy  of  the  heart  is  always  a  compen- 
sating growth  to  overcome  some  obstacle,  except,  perhaps,  when  it  may  be 
the  result  of  plethora.  The  hypertrophy  may  be  general  or  partial — that  is, 
may  affect  the  whole  heart,  or  one  side  of  the  heart,  or  one  ventricle,  or  one 
auricle,  or  the  ventricle  of  one  side  and  the  auricle  of  the  other,  or  both 
ventricles  or  both  auricles,  or,  indeed,  every  possible  combination  of  the  four 
cavities.  The  auricles,  however,  are  much  less  frequently  affected  than  the 
ventricles. 

Two  forms  are  recognized  by  the  College  of  Physicians,  namely : 

(a.)   Of  the  left  side, 

(b.)   Of  the  right  side. 

An  hypertrophied  heart  may  weigh  from  sixteen  to  thirty-two,  or  even  over 
fortv  ounces. 

The  natural  thickness  of  the  walls  of  the  left  ventricle  is  in  the  adult  male 
from  jit'^  to  six  and  a  half  lines;  the  female /oj/r  and  a  half  lines.  The  thick- 
ness of  the  right  ventricle  in  the  male  measures  tivo  linesy  in  females  one  and 
two-third  lines.  The  right  auricular  wall  one  to  two  and  three-fourth  lines;  the 
left  a  line  and  a  half  ilhooT),  But  Laennoc  has  seen  them,  in  cases  of  hyper- 
trophy, to  measure  an  inch  and  a  half,  or  eighteen  lines,  in  thickness  at  the 
base,  or  triple  the  healthy  standard.  An  hypertrophy  of  fourteen  lines  in  the 
left  ventricle  and  seven  lines  in  the  right  may  be  attained  ;  and  the  increase 
seems  most  marked  in  the  external  layers  of  fibres  and  columnar  canveae.  This 
thickness  generally  diminishes  towanls  the  aiwx,  which  latter  is  often  natural ; 
but  in  other  ca**es  even  the  ai>ex  is  thickenou,  and  instead  of  two  lines  it  may 
meafiure  four.  The  columno'  carnete,  and  likewise  the  cardiac  partition,  are 
proportionably  hyj>ertrophied  in  these  ceases. 

In  hvi)ertrophy  of  the  right  ventricle  the  walls  are  more  uniformly  thick- 
ened tiian  in  hyjHjrtrophy  of  the  left  ventricle;  still,  however,  the  increased 
thickness  is  always  more  marked  a])out  the  tricib^pid  valves,  and  at  the  origin 
of  the  pulmonary  artery.  The  greati^'*t  thi<'kness  ol)served  has  been  seldom 
more  than  four  or  five  lines,  which,  taking  the  natural  thickness  at  two  and 
three-<]uarter  lines,  is  scarcely  a  twofold  increase.  In  malformations  of  the 
heart,  however,  it  has  l>een  foun<l  much  greater;  and  both  Bertin  and  Louis 
have  each  seen  a  case  in  which  the  foramen  ovale  was  open,  and  in  which  the 
thickness  varied  from  twelve  to  sixteen  lines.  Besides  an  increase  of  thick- 
ness, the  walls  of  the  right  ventricle,  when  hyjKjrtrophied,  acquire  a  greater 
firmness,  so  that  on  cutting  thn)ugh  the  walls  they  do  not  collapse. 

The  increase  in  volume  is  sometimes  most  marked  in  the  muscular  walls  of 
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the  left  ventricle,  and  sometimes  in  the  trabeeulse  and  papillary  muscles  of 
the  right  ventricle. 

These  forms  of  hypertrophy  are  distinguished  mainly  by  the  capacity  of  the 
chambers  of  the  heart,  which  accompanies  the  hypertrophy,  namely : 

(a.)  Where  the  capacity  of  the  cavities  is  normal — i.  e.,  retain  their  relative 
capacities  to  each  other,  although  the  walls  are  increased  in  thickness — simple 
hypertrophy, 

(h.j  Where  the  cavities  enlarge  or  dilate,  and  the  muscular  walls  thicken 
— i.  e.,  eccentric  hypertrophy, 

(c.)  Where  the  capacity  of  the  cavities  is  diminished  and  the  walls  thicken 
— i.  e.,  cancentric  hypertrophy. 

The  capacity  of  the  cavities  may  be  enlarged  during  life ;  but  the  hyper- 
trophy of  the  heart  may  be  so  great,  and  the  contraction  at  or  aft^r  hcsih 
so  powerful  and  energetic,  that  ail  dilatation  has  disappeared.  This  is  espe- 
cially apt  to  be  the  ca.se  in  the  hypertrophy  of  the  heart  which  complicates 
Bright*s  disease. 

Hypertrophy  of  the  heart,  however,  seldom  takes  place  without  an  altera- 
tipn  in  the  size  and  form  of  the  chambers.  These  may,  indeed,  be  natural, 
but  more  commonlv  they  are  increased ;  so  that  supposing  the  chamber  of  the 
natural  size  to  hold  two  ounces,  when  thus  diseased  it  will  often  contain  the 
larger  portion  of  a  pint.  This  state  of  parts  has  been  termed  eccentric  hyper- 
trophy ;  and  admitting  the  normal  heart  to  weigh  from  eight  to  eleven  ounces, 
according  to  age,  the  weight  in  this  form  of  hypertrophy  is  often  double  or 
triple  that  amount ;  and  Bouillaud  speaks  of  eighteen,  twenty,  and  twenty-two 
ounces  being  not  uncommon ;  and  Peacock  records  even  more  than  forty  ounce* 
— the  ox's  heart — the  **  cor  boviuum.'*  On  the  contrary,  hypertrophy  some- 
times takes  place  concentricailyy  or  at  the  exixjnse  of  the  cavity  of  the  heart, 
and  from  this  cause  the  ventricle  has  been  found  so  reduced  in  size  as  to  be 
not  larger  than  an  unshelled  almond.  This  form — namely,  concentric  hyper- 
trophy— is  exceedingly  nire,  except  as  a  congenital  malformation ;  and  its 
existence  is  doubted  by  Cruveilhier,  and  disproved  by  Dr.  Budd  as  a  result 
of  disease;  while,  on  the  other  hand,  Rokitansky  and  Bamberger  believe  that, 
although  rare,  it  sometimes  does  occur.  A  normal  heart  very  strongly  con- 
tracted at  the  monieut  of  death  has  often  been  mistaken  and  described  as  an 
instance  of  concentric  hyjxTtropliy. 

An  analysis  of  ninety-six  cases,  collected  from  various  authors,  and  tabu- 
lated by  ftr.  Sibson  iSfecL-Chir.  Rcvimv,  October,  1854,  pp.  484,  4*i5),  shows 
that  by  far  the  larger  proportion  of  cases  of  valve-lesion  tend  to  thicken  the 
walls  and  enlarge  the  cavities  of  the  heart ;  that  aortic  regurgitation  with 
narrowing  of  the  aperture,  and  still  more  without  such  narrowing,  induces 
active  dilatation  of  the  left  ventri(.*le»  followed  consecutively  by  enlargement 
of  the  left  auricle  and  the  ritrht  ventricle  and  auricle ;  that  disease  of  the 
pulmonic  valves  causes  dilatation  of  the  right  cavities;  that  mitral  narrowing 
with  regurgitation  leads  to  enhirgement  of  the  left  auricle,  followed  in  succes- 
sion by  dilatation  of  the  pulmonary  veins,  congestion  in  the  lungs,  enlarge- 
ment of  the  right  ventricle  and  auricle,  distension  of  the  vena;  cava*,  engorge- 
ment of  the  liver,  congestion  in  the  systemic  capillaries,  and  at  lencth,  and 
in  nearly  (me-half  of  the  cases,  enlargement  of  the  left  ventricle  itself;  that 
combined  disease  of  the  aortic  and  mitnil  orifices  causes  enlargement  of  the 
left  ventricle,  and  to  a  less,  but  nearly  to  the  same  extent,  of  all  the  other 
cavities.  Thus  there  is  established  a  great  pathological  fact — originally  stated 
by  Senac,  and  confirmed  by  Morgagni  —  that  dilatation,  with  hypertrophy, 
acknowledge  as  their  cause  a  force  acting  a  tergo,  attempting  to  overcome  an 
obstacle  in  advance.  But  there  are  also  other  morbid  states  which,  upcm  the 
same  principle,  tend  to  these  res^lt^,  and  are  independent  of  valve  disease — 
namely,  bronchittJ^,  emphysema,  and  any  lung  disease  in  which  there  is  an 
obstacle  to  the  flow  of  blood  through  the  lungs.     Disease  also  of  the  arterial 
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tnjiiks,euch  as  atheroma  (endarlerith  deformanx)  or  morbid  tttates  of  the  blood, 
like  anfemia,  dilatation  or  nnrroning  of  vefKelit,  whether  of  the  lunga  or  of  the 
sjstem,  may  induce  dilatntiuii  of  th<!  right  and  left  cavitiiM  of  the  heart  (RoKi- 
TAXaKY).  The  retrognide  influence  of  the  systemic  e)k)iillurii«,  ua  shown  hv 
Dr.  Sibson,  teiid?  to  cxerfiKe  a  similar  influence,  as  nhowii  by  the  efiect  of  sud- 
deo  frif;ht  and  despair,  causing  niiiture  of  the  lefl  ventricle,  or  by  the  influ- 
ence of  Bright's  diseaiie,  alteriitg  the  quality  of  the  blood,  tending  thereby  to 
retard  ite  prepress"  through  the  (lyntemic  capillaries.  Thus  hyiwrtrojihy  an<l 
dilatation  eunue  from  incronwd  reiiitilance  to  the  exit  of  blood  from  the  cavity 
of  the  heart,  and  from  the  necesearily  inereanetl  efforts  to  exjwl  it,  and  to 
propel  it  onwanie. 

Iiicrea«Ki  arterial  resistance  may  he  connected  witli  a  variety  of  cau«*. 
Thus,  it  mnv  arioe  either  from  a  {oiitractcd  ctate  of  the  capillaries,  fn>ni 
diminished  cWlicity  of  the  arterie*?,  or  from  narrowing  of  the  aortic  valve. 
Figs,  mo  and  131  serve  lo  illustrate  these  points.  An  esample  of  the  most 
dimple  eaae  of  resliflaut-e  to  the  contraction  of  the  lefl  ventricle — namely,  that 
wliieh  occurs  in  aortic  stenosis — is  given  in  Fig.  1.10.  Thi»  L«  the  pnlstn-trac- 
ing  of  a  patient  in  whom  (he  lienrt,  with  the  adherent  ]>ericHrdium,  weighed 
thirty  ounces.     The  left  ventricle  was  both  thickened  and  diluted,  and  the 


*  complaining,  at 
lie  slightest  exer- 


C.  it.,  wti-rt  f"riy.    I'lil-M!  uf  Bunlf  ulnini.iion,  with  hyperimph)'  of  tliu  leli  Tcntrlcle  (Habpemos). 

aortic  valve  so  deformed  and  Iwset  with  vegetations,  that  the  orifice  would 
■carcely  admit  the  tip  of  the  index  finger.  The  other  valves  were  healthy. 
All  the  other  morbid  ap]>earancei<  found  were  distinctly  referable  to  the  car- 
diac lesion  as  their  i-aune.  The  tracing  scarcely  needs  explanation.  The 
Mcond  event,  which,  in  the  pulse  of  aortic  regur<;itation,  and  indeed  in  all 
atoDic  pulses,  is  either  entir<'ly  sn{ipressed  or  difficult  to  dii-tinguish,  is  here 
extremely  well  nmrkcl ;  and  the  fiirni  of  that  part  of  the  pulse-curve  which 
r^reeents  it  shows  that  the  smolic  cxjiunsion  of  the  artery  is  of  nearly  equal 
duration  with  the  diastolic  interval  (Sandkrhon). 

The  julient  whose  pulse  is  rej>rc»entL'd  in  Fig.  l.'U 
the  time  when  the  oliscrvati<ni  was  made,  of  dysjmiea  i 
tion,  and  pncconliul  |inin.  He  was  snlijct^t  to 
socturnul  jMiroxvsms of  canlitic  distress,  whlcli, 
be  stated,  always  came  on  with  jmin  at  the 
fcrobiculiw, followed  by  |Milpilalion  am!  nausea, 
with  viident  n^pinitory  ellorts.  On  examin- 
ing his  <-h(yt.  Dr.  Sanderson  found  that  the 
nirdinf  dulncss  cxtcndcil  from  the  sternum  to 
the  mammary  line,  and  that  the  precordial 
imniilsc  was  (lifliis«'d  and  ex|Hmsive.  The  sy.*- 
tnlir  wiund  was  {indongcd,  but  no  uliuornial 
numiur  could  l»c  nmde  out.  The  ninn  died 
aeveral  months  afU'rivunls,  when  It  was  futinil 
that  the  heart  weighed  twenty  ounces.nnd  that 
the  lefl  ventrich'  wus  both  liy|H.-rtn)phied  and 
dilateii,  irilhoiil  ivr/cw/'tr  ((i.-cnj'e.  {See  under  ' 
the  lung  may  also  [irrMluce  dilatation  without 

Just  as  with  the  external 
nl^ectcd  to  constantly 


nf  lilt  'ivft  Hnlrli'l 


Bronchitis "  how  coIlagiM'  of 
ijvular  disease.) 
with  the  inlcmal,  whenever  they  are 
und  vigorous  action  with  sufficient  sujiply  of 
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nutritive  luatorial,  so  will  they  increase  in  growth  and  volume.  The  well- 
known  instanco  of  the  blacksmith's  arm,  the  leg  of  the  ballet  dancer,  and  the 
nu)untainiHT«  are  cases  in  ix)iut.  It  is  now  also  a  matter  of  demonstration 
that  hyportrophy  of  tho  heart  occurs  whenever  the  function  of  the  organ  is 
jK'rmanontly  or  re[)cuteilly  overtasked,  and  when  the  resistance  which  it  should 
normally  oucounter  is  increased;  and  anatomically  the  nerve  arrangements 
aiv  such  as  to  regulate  its  ai'tion,  so  that  its  energy  is  adjusted  to  meet  the 
wants  of  the  system  in  such  a  way  that  activitv  increases  as  obstacles  arise. 

The  beautiful  dissections  of  the  heart  by  ^fr.  Pettigrew,  in  the  University 
of  Eiliabur^h  ami  in  the  College  of  Surgeons  of  London,  show  how  the  heart 
consists  of  si'vonil  folds  of  organic  muscular  fibre-tubes  folded  on  each  other, 
associated  Nvith  a  system  of  motor  and  co-ordinating  innervation  capable  of 
rhythuiit-al  coutractiim  and  distension.  The  motor  power  of  the  heart  seems 
to  Ik'  under  the  contn^l  of  minute  nerve  ganglia,  "each  with  a  morsel  of  mus- 
i'ular  tibiv  under  its  din^ction''  (Fothekgill).  Under  the  influence  of  these 
ganglionic  cells,  acting  directly  on  the  muscular  substance,  the  action  of  the 
heart  is  rarricil  on  anil  excited  in  a  tumultuous  manner,  if  the  connection  of 
the  heart  with  the  vagus  nerve  be  severed.  The  Vagus  nerve  is  thus  shown 
to  cxercisi'  a  co-ordinating  (Von  Bezold)  or  an  inhibitory  action,  by  spinal 
tibivs  passing  to  the  ganglionic  cells  (Bidder),  and  acting  indirectly  through 
them.  The  application  of  a  stimulus,  such  as  electricity,  to  the  vagus,  retards 
the  cardiac  contractions,  and  may  even  arrest  its  action  in  diastole.  When 
tlu'  cavities  of  the  hciirt  are  filled  by  blood,  such  distension  by  its  contents 
leads  to  more  or  less  rhythmical  contractions.  These  contractions  the  vagus 
nerve  seems  to  regulate,  so  that  they  only  occur  when  the  stimulus  of  disten- 
sion is  suificient,  and  then  contraction,  truly  peristaltic,  takes  place  so  swiftly 
that  it  seems  a  simultaneous  general  contraction  of  the  whole  heart. 

Thus,  to  some  extent,  not  yet  determined  exactly,  the  vagus  nerve  regulates 
the  rhvthmical  contractions  of  the  heart;  and  whatever  mav  influence  the 
vajjus  nerve  may  produce  irregularity  of  the  heart's  action. 

The  condition  next  in  importance  to  the  nervous  influence  in  hypertrophy 
is  tiiat  of  nutrition.  There  nnist  be  the  necessary  amount  of  nutrition  and 
growtii  to  meet  the  demand.  If  increased  strain  be  thrown  ujwn  the  heart  to 
overcome  obstacles  to  the  passage  of  the  blood  through  its  several  orifices,  as 
occurs  with  the  simple  growth  and  development  of  the  body,  increased  growth 
and  bulk  of  the  nniscular  tissue  takes  place,  so  that  the  balance  is  always 
nuiintained  between  the  blood  to  be  driven  and  the  power  to  drive  it  (Foth- 

KlUJILL). 

But  if  tliere  is  a  <leficiency,  from  any  cause,  in  tliis  com [>ensator}' nutrition, 
dilatation  of  the  cavities  sets  in,  from  over-distension  of  the  heart's  fibres. 
In  Ihct  tiiere  seems  to  be  a  f<i/.<trm  of  innervation  of  the  hearty  not  yet  well 
understood,  which  can  be  compared  only  to  that  of  the  /nV.  The  innerva- 
tion is  complex,  so  as  to  involve  contraction  and  reduction  of  the  capacity  of 
the  cavities  on  the  one  hand,  and  distension  on  the  other;  but  how  these  com- 
pensations are  brought  about  is  not  yet  fully  known,  even  if  MM.  Cyon  and 
Claude  Bernard's  dissections  of  nerves  in  the  nibbit  were  verified,  to  show 
an  acceleration  nerve  as  stimulating  increased  action  against  obstruction,  and 
a  depression  nerve  of  the  heart  regulating  the  normal  distension  of  its  walls. 

This  involves  a  |K^wer  of  accommodation  which  seems  similar  to  that  of  the 
power  of  accomnnxlation  possessed  by  the  texture  of  the  eye  connected  with 
the  ci/Kta/iine  irns,  the  iris,  and  the  ciliary  structures;  so  nuich  so  that  the  car- 
iliai^  clnunbei-s  may  for  a  time  become  blood-reservoirs,  from  which  a  portion 
onlv  of  the  blood  mar  be  expelled. 

A  summary  of  the  conditions  which  thus  give  rise  to  obstruction  of  the 
heart's  action,  antl  therefore  to  hypertrophy  in  its  eflbrts  to  overcome  the 
ivsistance,  is  i^iven  bv  Niemever  as  follows: 

■WW  *  * 

{1.)  IIy[)ertrophy  of  the  heart  almost  always  accompanies  abnormal  en- 
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largement  of  its  cavity  (dilatation).  When  so  dilated,  its  capacity  b  in- 
creased ;  and,  as  the  organ  cannot  discharge  its  normal  load  without  expen- 
diture of  a  certain  degree  of  force,  the  effort  requisite  for  the  expulsion  of 
its  abnormal  increase  of  contents  must  be  proportionately  greater,  even  though 
the  resistance  at  the  orifices  and  in  the  arteries  be  normal. 

An  adherent  pericardium  induces  dilatation  of  the  heart,  and  that  again 
hypertrophy ;  the  obstacle  being  the  adherent  pericardium.  So  also  defective 
cfoeure  of  valves  induces  dilatation  in  the  first  instance,  from  which  hyper- 
trophy follows  in  the  portion  of  the  heart  concerned  with  the  deficient  valves, 
caused  by  the  greater  effort  required  to  expel  the  increased  amount  of  blood 
which  the  heart  contains. 

(2.)  Hypertrophy  of  the  heart  accompanies  stricture  of  its  outlets,  congen- 
ital or  acquired,  and  contraction  of  tlie  great  vascular  trunks — conditions 
causing  resistance  to  the  flow  of  blood  which  the  heart  has  to  surmount;  and 
denosin  of  the  auriculo- ventricular  orifices  brings  about  hypertrophy  of  the 
auricles. 

(3.)  Aneurism  of  the  aorta  and  pulmonary  artery  bring  about  hypertrophy 
of  the  heart.  The  sudden  expansion  of  an  aneurism  increases  resistance  to 
the  flow  of  blood,  and  more  force  is  required  on  the  part  of  the  heart  to 
propel  the  blood  through  the  dilatation.     Hence  the  hyj)ertrophy. 

(4.)  Any  obstruction  to  the  blood  occurring  in  the  range  of  the  aortic  current, 
or  of  the  current  of  the  pulmonary  artery,  will  induce  hyixjrtrophy  of  the  heart. 

(5.)  General  plethora  may  be  accompanied  by  liyi>ertrophy  of  the  heart. 

In  overcoming  these  obstructions,  the  effort  whicli  the  heart  is  excited  to 
make,  in  the  first  instance,  is  attended  with  increased  distension  on  the  one 
hand,  and  an  acclerated  contracting  action  on  the  other;  the  combined  exer- 
cise of  which  results  in  a  power  of  accommodation  regulating  the  action  of 
the  heart,  according  to  the  circumstances  of  the  case. 

The  dilatation  may  be  i)ermanently  established  under  any  of  the  following 
circumstances  (Fothercull)  : 

(1.)  When  mitral  regurgitation  leads  to  enlargement  of  the  left  ventricle, 
pouring  in  of  the  blood  takes  place  under  increased  pressure. 

(2.)  Muscular  failure  from  defective  nutrition,  as  in  fever,  atheroma  of  the 
coronary  arteries  of  the  heart,  or  pericardial  adhesions. 

(3.)  Obstruction  to  the  flow  of  blood  forwards,  as  by  deposits  on  the  semi- 
lunar valves,  and  diseas<»d  arteries,  su(^h  as  atheroma  or  endartenttJi  deformans, 

(4.)  Functional  disturbance  of  nerve-influence. 

(5.)  Excessive  exertion  and  cimsequent  cardiac  exhaustion. 

(6.)  Valvular  insufficiency. 

The  greater  the  distension,  the  more  frequent  and  greater  are  the  efforts  at 
contraction.  Such  increased  and  frequent  contraction  tends  to  increa.se  the 
arterial  distension  and  tension,  and  so  far  relieves  systemic  symptoms.  But 
increased  arterial  recoil  takes  place,  proi)elling  more  blood  into  the  coronar>' 
arteries  during  the  diastole,  which  thus  mcreases  and  improves  the  coronary 
circulation,  greatly  increasing  thereby  the  nutrition  of  tlie  heart,  and  thus 
promoting  <romjx?nsatory  hypertn)i)hy,  enabling  the  muscular  walls  the  better 
to  resist  the  distending  action  of  tne  blood,  or  overcome  obstruction  to  its  for- 
ward flow  (FoTHERdiLL).  Such  comj)ensatory  hyjKirtrophy  frequently  ena- 
blo0  serious  lesions  to  l)e  borne  without  any  great  constitutional  embarrass- 
menty  restoring  a  balance  between  the  opposing  forces  of  propulsion  and 
obstruction.  So  j)erfcct  is  such  conijiensatory  hypertrophy  that,  in  a  case 
quote<i  in  a  note  by  Niemeyer,  "a  huntsman  in  Griefsvald,  who  suffered  from 
extensive  stenosis  and  aortic  insufficiency,  and  immense  eccentric  hypertrophy 
of  the  left  ventri<'le,  ]>erfonned  all  the  manoeuvres  and  forced  marches  of  the 
army  without  difficulty." 

In  further  consideration  of  the  subject  of  hyi)ertrophy  of  the  heart,  it  will 
appear  that  the  condition  is  one  which  can  scarcely  be  described  without  a 
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consideration  of  dilatation  of  the  heart ;  and  although  the  Collie  of  Physi- 
cians have  separated  hypertrophy  and  dilatation,  regarding  them  as  distinct 
iiubstantive  disea.<cs,  yet  the  phenomena  of  each  are  here  considered  together. 

Symptoms. — In  detecting  enlargement  of  the  heart  and  thickening  of  its 
walls,  the  size  and  force  of  the  heart,  ascertained  hy  palpation,  pereu88ion,B,ud 
aiiseultatior},  furnish  the  principal  data.  (See  page  299,  et  seq.)  It  is  by  the 
extent  and  power  of  the  impulse  that  the  heart's  muscular  condition  is  ascer- 
tained ;  and  so  long  as  the  muscular  condition  is  sound,  the  valve  disease  has 
but  little  influence  on  health  (Sirhon  and  Stokes).  As  a  rule,  however,  the 
persistence  of  valve  disease  implies  an  enlarged  heart,  with  an  impulse  in- 
creased in  extent  and  in  power.  But  there  are  also  cases  to  be  guarded  from 
mistake — namely,  those  where  a  murmur  exists  with  a  pretematuraliv  strong, 
troublesome,  quick,  and  smart  impulse,  but  limited  within  a  dimirmhei  cardiac 
region.  In  such  cases  such  a  murmur  is  of  anaemic  origin,  and  the  heart  is 
usually  lessened  rather  than  enlarged. 

The  symptoms  of  hypertrophy  of  the  heart  are  local  and  general.  The  local 
svmptoms  are — a  more  powerful  impulsion,  a  wider  range  of  action,  and  some 
cliange  in  the  sounds  of  the  heart.  There  is  also  a  greater  extent  of  dulne«« 
of  sound  in  the  cardiac  region,  and  sometimes  a  bulging  out  of  the  left  side. 

The  increased  impulsion  in  hypertrophy  of  the  heart  is  in  proportion  to  the 
greater  thickening  of  the  walls.  Thus,  in  slight  cases,  it  is  onlv  sensible  to 
the  hand,  while  in  others  the  heart  **  knocks  against  the  ribs,"  ana  even  raises 
the  hand  of  the  auscultator.  This  greater  impulse  not  only  often  caus«\s  a 
vibnition  of  the  prcpcordial  region,  but  even  snakes  the  whole  of  the  chest. 
Besides  being  sensible  to  the  touch,  the  abnormal  action  of  the  heart  in  these 
cases  is  often  sensible  to  sight,  each  contraction  agitating  the  patient's  dres», 
and  sometimes  even  moving  the  bedclothes.  The  jwint  of  the  heart  deviates 
more  to  the  left,  and  its  motions  mav  be  sometimes  traced  from  the  second  or 
third  rib  as  low  as  the  sixth  or  seventh  intercostal  space. 

The  increased  thickness  of  the  walls  of  the  heart  is  evidently  unfuvorable 
to  the  transmission  of  sound ;  and  in  simple  hy|>ertrophy  without  enlargement 
of  the  cavity,  the  natural  sounds  will  be  duller  than  in  the  normal  state ;  and 
if  the  liyportrophy  be  concentric,  or  with  smaller  cavities,  the  natural  sounds 
will  be  scarcely  heard.  When,  however,  the  cavities  are  enlarged,  as  in 
eccentric  hyiM?rtr()phy,  the  sounds  are  often  clear,  full,  and  even  much  louder 
than  natural. 

In  hypertrophy  of  the  left  ventricle  the  impulse  is  stronger  immediatelv 
under  the  inferior  portion  of  the  stenuim  than  between  the  fifth  and  sixth 
ribs.  Lavoisi  laid  it  down  as  a  sign  of  hy[)ertrophy  of  the  right  ventricle 
that  there  is  swelling  of'thc  ju«rular  veins,  which  pulsate  synchronously  with  the 
carotids.  Corvisart  repudiated  this  symptom  ;  but  Laennec  found  it  in  every 
case  of  hyfHirtrophy  of  the  right  ventricle.  In  general  this  pulsation  is  limite<l 
to  the  interior  parts  of  the  jugular  veins;  but  in  other  instances  it  has  been 
se(*n  to  extend  to  the  superficial  veins  of  the  arm.  lie  reganU  this  symp 
toni,  therefore,  as  i>ue  of  the  best  diagnostic  signs  of  hypertrophy  of  the  right 
ventricle. 

In  estimating  the  general  symptoms  of  hyjwrtrophy  of  the  heart,  our  knowl- 
edge of  the  influence  of  the  left  ventricle  over  the  arteries  would  lead  the  in- 
ference, ()  priitri,  to  softening  of  the  brain  ;  that  one  of  the  eflects  would  l>e  a 
disi>osition  to  congestion  and  to  hemorrhage ;  and  that  aj)oj)lexy,  haemoptysis, 
and  hemorrhage  from  the  bowels  would  often  result.  It  apjx?ars,  acc«)rding 
to  Bouilland,  that  out  of  fifty-four  cases  of  hyi>ertrophy  of  the  heart,  eleven, 
or  one-fifth,  were  attacked  by  cerebral  hemorrhage,  or  nimollissement  of  the 
central  ganglia  of  the  brain.  Many  suffer  fn>m  j)ulmonar>'  hemorrhage,  while 
a  few  sufler  from  hemorrhage  from  the  bowi'ls.  Indeed,  on  o))ening  bodies 
that  have  died  of  this  disease  of  the  heart,  the  abdominal  viscera  and  mesi*n- 
teric  veins  are  found  loaded  with  blood.     The  conjunction  of  hypertrophieii 
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heart  \s  very  common  in  Bright's  disease.  Besides  these  concomitants,  a 
pouchy  or  otherwise  diseased  state  of  the  aorta  often  coexists  with  hyper- 
trophied  heart — the  diseased  aorta  being  caused  by  the  abnormal  power  of 
the  heart :  or  the  hypertrophy  of  the  heart  results  from  a  supplemental  force 
being  necessary  to  compensate  the  functional  incapacity  of  a  dii<eased  aorta. 
Many  {)er8ons  affected  with  hypertrophy  of  the  heart  suifer  severely  from  an- 
gina pectoris,  with  palpitation. 

Dilatation  of  the  heart  implies  that  the  capacity  of  its  cavities  is  increa.scd 
disproportionately  to  the  thickness  of  their  walls.  It  occurs  in  three  forms — 
namely  (1.)  When  dilatation  predaminateH  over  hypertrophy;  (2.)  Simple  dihita- 
Hon,  where  the  thickne^  of  the  walU  is  normal ;  ( 3.)  Dilutaiion  where  the  walls 
of  the  heart  are  attenuated ,  or  thinner  thnn  normal. 

Practically,  therefore,  the  physician  has  principally  to  deal  with  the  diag- 
nosis and  treatment  of — (1.)  Simple  hypertrophy;  (2.)  Hypertrophy,  wiHi  dila- 
tation of  one  or  more  of  the  cavities;  and  (3.)  Simple  dilatation^  wim  or  without 
aJttenuation  of  the  walls  of  the  cavities. 

Hypertrophy  of  a  sufficiently  compensatory  nature  entails  no  distress. 
AcconJingly  those  symptoms  are  to  be  recognized  which  mainly  point  to 
insufficient  compensation  between  hypertrophy  and  dilatation,  and  to  disturb- 
ance of  the  balance  of  efficient  circulation.  Inefficient  power  of  the  heart's 
action  is  first  made  obvious  by  the  following  conditions : 

(1.)  Palpittitionj  which  indicates  increased  action  or  effort  on  the  part  of 
the  heart,  with  inefficient  results.  It  is  not  accompanied  by  a  bounding  pulse 
or  increased  apex-beat,  as  afler  exertion  or  excitement.  It  is  generally  asso- 
ciated with  irregularity  of  pulse,  with  chronic  valvular  insufficiency,  and  with 
Bright*s  disease. 

(2.)  The  irregularity  of  rhythm  in  hypertrophy  is  a  sign  of  debility.  The 
commencement  of  the  peristaltic  contraction  or  heart-stroke  is  arrested.  It  is 
suggestive  of  a  resemblance  to  the  change  of  rhythm  in  the  sound  of  a  horse^s 
feet  when  cantering  (  Fother(jill).  It  is  serious  evidence  of  over-taxation  of 
the  heart,  often  the  result  of  over-exertion,  and  indicative  of  ventricular  dis- 
tension. 

(3.)  Persistent  intermittence  in  hypertrophy  is  iLsually  associated  with  an 
imjuiired  first  sound,  defective  aT>ex-bcat,  and  other  signs  of  degeneration. 

The  most  perfect  action  of  the  heart  is  when  we  are  unconscious  of  its 
labors;  but  when  a  combination  of  the  ])honomena  just  noticed  renders  the 
patient  apprehensive  of  evil,  or  causes  him  distress,  then  the  physician  must 
peek  to  discriminate  whether  the  distress  is  arising  from  the  predominance  of 
dilatation  or  of  hy])ertrophy — learn  in  which  direction  compensation  is  defi- 
cient, and  aid  the  efforts  of  nature  to  repair  the  defects. 

Evidences  of  distress  on  the  part  of  the  heart  are  to  be  recognisMHl  by  the 
following  signs : 

(1.)  Canliae  engorgement ^  indicated  by  a  feeling  of  anxiety  about  the  prai- 
oordia,  with  a  general  una(*countable  anxiousncR** ;  a  sense  of  difficulty  of 
breathing,  which  is  notably  increased  upon  exertion ;  fluttering  about  the  left 
breast,  amounting  to  palpitation  up<m  effort  or  exercise ;  pulse  irregular,  or 
if  regular,  compressible ;  a  dusky  complexion  and  imntKled  respiration. 

(2.)  Palpation  cfmveys  a  fettling  of  diffused  impulse,  from  a  large  mass 
apparently  being  thrown  nito  contact  with  the  thonicic  walls. 

(3.)  Percujision  shows  increased  general  dulness,  frecjuently  in  the  directi<m 
of  the  right  side  of  the  sternum. 

(4.)  AuMTultation  discloses  a  short  slapping  sound,  with  or  without  irregu- 
larity, or,  j)erhai)s,  evidence  of  laboriousness — ^a  heavy  swell  with  obvious 
efi()rt — not  followed  by  a  c()rresi)onding  effect — in  filling  the  arterial  vessels. 

(/>. )  General  phenomena  of  distrc^*'  embrace  a  tickling  cough,  shortness  of 
breath  on  exertion,  slight  atta(*ks  of  bronchitis,  ])ulse  small  and  finable,  (^anliac 
excitement,  with  irregular  rhythm — an  aggregation  of  sounds  and  phenomena 
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demonstrating  embarrassment  and  laboriousness  in  the  right  ventricle,  which 
may  lead  to  permanent  dilatation  of  the  right  ventricular  cavity,  with  more  or 
less  hypcrtrophv,  frequently  found  in  persons  advanced  in  life,  and  not  un- 
common in  auuft  life. 

In  this  condition  expulsive  power  is  deficient  until  hypertrophy  can  com- 
pensate and  restore  the  balance.  The  heart  is  distendea,  and  repeated  con- 
tractions fail  to  expel  all  the  blood,  the  ventricles  remaining  more  or  less  full 
on  systole.  The  heart  is  more  or  less  full  before  the  distended  auricle  and 
veins  behind  pour  in  their  contents  under  the  increased  pressure  of  distension. 
It  is  in  the  partially  filled  condition  of  the  ventricles  tnat  the  difficulty  lies 
essentially.  If  the  ventricles  were  not  partially  full,  the  auricle  and  veins 
would  be  somewhat  relieved ;  but  there  is  what  would  fill  well  an  empty  ven- 
tricle waiting  to  be  discharged  into  one  more  or  less  full  to  be^n  witn.  The 
action  may  be  moderately  regular  on  quiet  being  maintained ;  but  it  is  at 
once  disturbed  on  motion,  especially  if  this  be  at  all  active ;  and  then  we  get 
palpitation  and  irregularitv,  or  even  intermittency,  the  regular  action  being 
again  restored  by  quiet.  'There  is  a  constant  contest  going  on  between  the 
stimulus  of  the  contained  blood  and  the  inhibitory  action  oi  the  pneumogas- 
trie  nerve  fibres.  The  distension  excites  the  muscular  walls  to  overcome  the 
restraining  iufiuence ;  for  without  the  stimulus  of  distension  the  walls  could 
never  overcome  the  inhibitory  action  of  the  pneumogastric,  the  vis  inertia 
of  the  blood  to  be  driven ;  and  action  still  further  deranges  the  balance  by 
making  still  greater  calls  on  the  muscular  walls.  In  fact,  the  heart  is  in  a 
state  of  over-distension,  and  in  a  condition  both  analogous  to,  and  homolo- 
gous with,  an  hyi>ertrophied  bladder  attempting  to  overcome  the  obstruction 
of  an  enlarged  middle  lobe  of  the  prostate.  The  over-distension  goads  the 
organ  to  such  a  contraction  as  shall  relieve  that  over-distension,  but  only  so 
far,  and  no  further;  there  is  no  complete  contraction.  An  incessant  play 
goes  on  between  the  condition  of  over-distension  and  the  restraining  fibres  of 
the  vagus;  the  balance  between  the  muscular  walls  and  their  work  remaining 
confessedly  disturberl  (Fotheroill). 

Such  are  the  phenomena  when  dilatation  predominates  over  hypertrophy. 

When  the  reverse  obtains — that  Ls,  eccentric  hypertrophy  of  the  left  ventri- 
cle— a  certain  grouping  of  the  following  subjective  ancl  objective  phenomena 
declares  its  presence : 

There  is  visible  j)ulsation  of  the  carotids,  a  loud  systolic  sound  in  the  larger 
arteries,  and  a  full  pulsi^,  vL^ible  even  in  the  smaller  arteries;  an  abnormally 
strong  heart-stroke,  extending  over  the  length  of  the  heart ;  a  depression  of 
the  apex,  extension  of  cardiac  dulncss,  intensification  of  the  heart's  sounds  in 
the  left  ventricle  and  aorta,  and  sometimes  a  metallic  click  (Niemeyer). 

When  eccentric  hypertrophy  of  the  right  side  prevails,  there  is  augmented 
heart-stroke,  often  extending  along  the  sternum  and  left  lobe  of  the  liver,  dis- 
location of  the  a\K^x  of  the  heart,  which  extends  outmirds  rather  than  down- 
wards, extension  in  width  of  the  cardiac  dulness,  intensification  of  the  cardiac 
sounds  in  the  right  ventricle  and  pulmonary  artery  (Xiemeyer). 

These  combined  phenomena  indicate  general  ecc»entric  hyj)ertrophy  of  both 
sides. 

The  following  table  (compiled  from  Dr.  Walshe*s  treatise)  exhibits  suffici- 
ently the  main  points  in  the  symi)toms  of  these  forms  of  db*ease  for  the  pur- 
pose* of  comparative  diagna»*is. 

Dilatation  of  the  cavities  of  the  heart  may  exist  both  when  the  sul)stance  of 
the  heart  is  hyportro|)hie<l  ami  atrophied;  but  it  may  also  exist  when  the  walls 
of  the  heart  are  of  their  natural  thickness.  In  anv  case  the  dilatation  may 
be  partial  or  genenil.  Partial  dilatation  of  the  heart  sometimes  presents 
many  curious  phenomena:  thus,  the  walls  of  the  right  ventricle  have  boiMi 
seen'divide<l  into  two  distinct  parts;  or,  as  Laennec  has  described  it,  into  a 
sort  of  hour-glass  contraction. 
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Table  Contrasting  the  Main  Symptoms  of  the  Forms  of  IIyper- 

trophy  and  dilatation. 

A. — General  Physical  Signs. 


Siiu|dt>  Hypertrophy. 


Symptoms  Muperadd«Hl  to  con- 
stitute HyiMTtrophy  with 
Dilatation. 


General  Simple  Dilatation. 


Arching;  <>f  the*  praTor- 
dial  n^f^ion,  with  widening 
and  bulging  of  thi'  loft  in- 
t<*rcoiital  ppace!»  from  th«* 
third  to  the*  st^vonth 

ImpuI^c  incrcaj»<'(i  in  ox- 
t«*nt  to  the  left  of  the  Htor- 
num. 


Maximum  imprf^sion  felt 
boUiw  and  about  the  k'ft 
nipple. 


Heart'^  impulse  hIow  and 
heaving,  an  if  pr«>8in,t;Dti*a- 
dily  nscainst  an  obMtach> — 
in  rhythm  regular^  in  force 
unt>qual. 


Extent  of  visible  impulse 
much  greater  ;  ]mli<e  may 
be  felt  in  the  buck,  und  it« 
chara(?ter  i^  less  heaving, 
sharper,  und  more  knock- 
ing, than  in  simple  hyper- 
trophy. 

Point  of  the  apex-l)eat 
curried  downwards  and  out- 
wards beyond  the  line  <»f 
the  nipple,  so  as  to  reach 
the  seventh  interspace 

Force  increased,  so  as  to 
shake  the  head  or  trunk  of 
the  }>atient,  or  the  bed  on 
which  he  lies. 


No  prominence  of  cardiac 
region. 


I  Apex-beat  indistinctly 
I  visible  or  actually  invisi- 
I  ble,  the  rounded-otf  form 
I  of  the  heart  destroying  the 
;  apex  form. 


I 


SupiTilciul  and  <lee]>- 
0eated  dulnes?  augmente<l 
in  ar«*a,  but  it.o  Bha}H*  re- 
taining the  triangular  form. 


F\rni  ittmnd  is  dull,  inuf- 
fl(*df  prolong(*d,  and  w(>uk- 
ened,  almost  to  extin<*tion, 
diret-tlv  over  the  ventricle. 


i  Seennd  nttnn*l  full  and 
clanfcini;,  fttntf-^i/stoiir  «i- 
Umee  hhortened. 

Mitral  regurgitant  mur- 
mur, aft  a  clinical  fact,  ex- 
wtf  at  one  time  and  disa)»- 
p«*arK  at  another. 


The  dulne^s  tends  to  as- 
sume a  Mpiar<»  form  in  place 
of  a  triangular  one,  and 
mav  reach  from  the  s4H'(md 
interspace  to  the  eiirhth  rib, 
and  from  an  inch  and  u 
half  to  the  right  of  the  ster- 
num to  thnn*  inches,  or  even 
nion*,  outside  the  vertical 
lin<^  of  the  nip])le.  It  may 
Im'  detected  in  the  ba<*k. 

S(»unds  gain  greatly  in 
loudnt>ss  and  extent  of 
tran-ifnis-xion,  especiallv  if 
the  valves  are  not  thick- 
ened. 


Impulse  ctmveys  an  un- 
dulatory  sensation  to  the 
hand,  and  feeble  in  ]>r(»|>or- 
tion  to  the  puritj'  of  the 
dilatation. 

Force  of  successive  beats 
is  unequal. 

Khythm  irregular,  to  a 
slight  or  to  the  very  high- 
est degrcM*. 

The  hand  applied  to  the 
region  where  the  impulse 
is  felt  dot»6  not  f<»el  the  beat 
always  strike  at  the  same 
place 

Intensity  of  superficial 
jM»rcussicm  dulnes.s  not  in- 
creasjMl ;  and  in  casw  of 
attenuated  walls  of  the 
heart's  cavitiei*,  the  resist- 
ance is  l(>s->  mark<Hl  than  in 
health.  C»eneral  areas  of 
dulness  widened. 


FirMf^umlAiortj  abrupt, 
and  unnaturally  clear  at 
the  a|H'x  and  base,  appe^ars 
near  the  surface,  and  itm 
maximum  |K)int  of  expres- 
sion ih  slightly  lowered. 


Second  Hounti  not  sp«H'ially 
-  Hi)iM'te<l.  UiHMi  the  quality 
I  of  the  heart's  texture,  as  re- 
in c<msequence  of  the  al-  !  gards  softne^sor  flabbiness, 
tern!  direction  of  the  oritice  i  will  deuend  the  extent  to 
aorta  to  the  cavity  \  which  tne  sounds  are  truns- 
ventricle,  a  systolic  '  mitteil.  Intmcardiac  mur- 
basic  nnirmur  may  Ix*  gen-  !  mur  always  r<>gurgitant. 
eratjsl. 
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B. — Gbkbral  Functional  Symptoms. 


Simple  Hypertrophy. 


Strenijth       uniinjuiired 
Power  of  walking  or  of  us- 
cendiDg  a  hill  diminished, 
on  account  of  dyspnoea  in- 
duced by  the  ettort. 

Face  florid. 


Constipation  habitual. 


Dyspnoea  occasional. 


Radial  pulse  full,  strong, 
i  firm,  tense,  resisting,  and 
I  prolonged,  without  jerk  or 
,  thrill. 


Pain  rare. 


I     Rarely  and  never  rapidly, 
I  the  dirc*ct  cause  of  death. 


Symptoms  superadded  to  con- 
stitute Hypertrophy  with 
DilaUtion. 


General  Simple  DilaUtion. 


Strength  tends  to  become  '      Strength   fuiU,  and  the 
impaired.  |  iiatient  is  habitually  irrita- 

,  ble  and  melancholy. 


Purpleness  and  lividity 
great  in  proportion  to  the 
valvular  or  pulmonary  ob- 
struction. 


Paroxysmal    attacks   of 
dyspnoea. 


Fulness    of    pul.se    con- 
tinues,  but    strength   and  ' 
power  of  resistance  lost.      i 


Pain  not  uncommon. 

I 

I      Indirectlv,  and  more  or 
I  less  rapidly,  leads  to  a  fatal 
issue. 


Lividity  and  mottling  of 
the  face  prevaiUf  and  of 
the  lower  cztremitiefl  gen- 
erally^ with  chillineM  of 
surface.  Softly  pitting  an- 
asarca spreads  from  the 
feet  to  the  abdomen,  exter- 
nal genitals,  thorax,  face, 
and  neck.  Ascitesi  follows 
anasarca. 

Bowels  habitually  con- 
stipated or  alternately  re- 
layed— discharges  dark. 

Dyspna^a,8ometimes  call- 
ed cardiac  asthma,  becomes 
complete  and  habitual,  with 
asthmatic  paroxysms,  in 
which  the  cougii  is  dry, 
harassing,  and  convulsive. 
Expectoration  serous,  some- 
times streaked  with  blood. 

Pulse  small  and  feeble, 
and  abnormally  late  in 
time  aftep  the  ventricular 
systole.  It  may  be  regular, 
or  narrow,  feeble,  flutter- 
ing, and  irregular. 

Palpitation  and  cardiac 
uneasmess  most  distressing. 

Faintness  occurs  from 
time  to  time,  and  may  lapse 
into  syncope  and  sudaen 
death. 


In  other  cases  this  partial  dilatation  is  perfectly  ancurLsraal.  Corvisart 
gives  the  case  of  a  young  negro  who  died  suffocated,  and  in  whom  the  superior 
and  lateral  part  of  the  left  ventricle  was  surmounted  by  a  tumor  almost  as  big 
as  the  heart  itself  The  inner  surface  of  this  tumor  contained  many  concentric 
layers  of  lymph,  exactly  similar  t^)  those  of  an  aneurismal  sac.  The  cavity 
of  this  tumor  communicated,  hy  means  of  a  small  opening,  with  that  of  the 
ventricle.  Laennec  mentions  two  cases  in  which  a  tumor  of  a  globular  form, 
and  the  size  of  a  duck's  egg,  was  situat<»d  at  the  j)oint  of  the  left  ventricle, 
and  communicated  with  the  ventricle  by  an  oi)ening  an  inch  in  diameter.  In 
these  cases  the  loft  side  of  the  walls  of  the  sac  j)rcsented  a  continuation  of  the 
muscular  fibres  of  the  heart,  while  on  the  right  side  they  apjwared  forme<l  by 
the  two  j)ericardia.  Laennec  thinks  that  these  aneurismal  tumors  are  formed 
bv  ulceration  of  the  internal  walls  of  the  ventricle,  as  in  false  aneurL^m  of  the 
arteries;  otliers,  that  it  is  owing  to  a  separati(m  of  the  muscular  fibres  and  the 
protrusion  of  the  inner  pericardium.  These  are  examples  of  aneurism,  not  of 
hour-glass  contracticm. 
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Prognosis. — As  a  complication  of  other  diseases  of  the  heart,  hypertrophy, 
when  compensatory,  is  a  favorable  rather  than  an  unfavorable  condition,  tend- 
ing to  mitigate  the  danger  of  the  chief  disease.  When  death  occurs,  it  is 
generally  due  to  hemorrhagic  effusions  into  the  brain  or  lungs,  for  the  pre- 
vention of  which,  treatment  such  as  to  favor  the  compensatory  powers  of  the 
circulation  must  be  had  recourse  to  with  great  care  and  judgment,  combined 
with  careful  management  of  the  diet.  When  the  phenomena  of  hypertrophy 
have  persisted  for  a  time,  they  are  sometimes  replaced  by  another  form  of 
lesion — also  preservative,  as  has  been  shown  by  Sir  William  Jenner.  A  fatty 
degeneration  of  the  heart  commences,  from  impaired  nutrition  due  to  atheroma 
of  the  arteries.  Its  activity  is  thus  impaired  and  lessened,  and  there  is  less 
risk  of  its  violent  action  rupturing  the  atheromatous  and  Mable  arteries  of  the 
brain  or  lungs. 

The  failure  of  the  right  side  of  the  heart  in  asthenic  disease  or  affections  of 
the  respiratory  organs  is  oflen  the  channel  through  which  death  approaches. 
The  right  ventricle,  taxed  to  the  utmost,  becomes  gradually  paralyzed  by  the 
carbonic  acid  of  its  contained  blood  ancTHtheiizing  its  action,  and  if  its  action 
can  be  maintained  the  patient  may  tide  on  to  recovery  (Fothergill). 

Treatment. — The  symptoms  of  simple  hypertrophy  may,  in  the  majority  of 
cases,  be  greatly  mitigated  by  such  means  as  tend  to  tranquillize  the  action  of 
the  heart.  This  end  may  be  best  accomplished  by  occasional  very  moderate 
cuppings  or  leeching  over  the  prsecordial  region.  No  known  drug  possesses 
the  power  of  controlling  the  growth  of  the  heart.  Saline  and  aloetic  purga- 
tives aid  the  calmative  influence  of  the  local  abstraction  of  blood.  Diuretics 
are  useful  independently  of  the  existence  of  dropsy.  Sedatives  of  the  heart's 
action  are  indicated  throughout,  such  as  hydrocyanic  acid,  acetate  of  lead,  digi- 
ialM^  and  belladonna.  Of  all  medicines  of  this  class  Dr.  Walshe  considers 
aeonite  the  l)est,  in  the  form  of  the  alcoholic  extract,  given  in  doses  of  one- 
eighth  of  a  grain.  In  repeating  the  doses,  the  eflects  must  be  watched,  while 
they  relieve  the  painful  sensations  and  dL*<juietude  about  the  heart.  If  anemia 
prevails,  animal  food  should  be  |)ermitted;  and  the  more  soluble  and  less 
astringent  preparations  of  iron  should  also  be  given.  Fluids  must  be  taken 
in  small  quantities.  Months  and  even  years  of  treatment  may  be  required  to 
produce  any  impression  on  the  disease. 

Like  hypertrophy,  dilatation  of  the  heart  is  not  removable  by  treatment,  but 
judiciously  directed  remedial  measures  may  render  the  condition  bearable,  and 
even  for  a  time  unappreciated  by  the  patient.  To  improve  the  tone  of  the 
muscle  and  strengthen  the  action  of  the  heart,  without  exciting  its  irritability, 
aie  the  objects  to  Ikj  aimed  at  in  the  management  of  cardiac  hypertrophy. 

The  beneficial  influence  of  digitalis  has  recently  been  most  ably  i<hown  by 
Dr.  J.  M.  Fothergill,  in  his  "Hastings's  Prize  Kssay"  for  1870,  published  in 
the  British  MedicalJournal,  commencing  July  1st,  1871 ;  and  also  by  Dr.  Bal- 
thazar Foster  in  the  Medico- Chimrgicd  Review  for  July,  1871. 

It  is  a  most  efficient  agent  in  helping  to  co-ordinate,  by  restoring  the  regu- 
larity of  the  heart's  movements. 

The  mechanL<m  of  com(H'nsation  in  each  form  of  valve  disease,  therefore, 
requires  to  be  considered  in  each  case  of  eccentricr  hyi)ertrophy,  and  have  been 
alreadv  indicate<l  (see  page  347,  ante). 

In  Kypertn)phy  it  is  only  of  use  when  hyi)ertrophv  exceeds  the  limits  of 
com|K*nsation.  It  slows  the  pulse  and  reguhites  the  lieart-muscle,  but  if  the 
heart-muscle  is  unsoun<l  it  will  not  be  of  s<»rvice. 

Dr.  Foster  i)rcscril>es  it  as  an  infusion,  and  continues  it  as  long  as  the  quan- 
tity of  urine  incr(»asc»s  or  ket^ps  up  to  the  maximum  which  the  digitalis  pro- 
duced. Such  diuretic  effect  is  the  outward  or  visible  sign  of  its  beneficial 
action.  It  indicates  a  restoration  of  the  normal  balance  l)etween  thec(mtents 
of  the  arteries  and  veins,  an  increased  arterial  tension  and  consequent  refilling, 
under  normal  pressure,  of  the  empty  capillaries  of  the  Malpighian  glomeruli 
VOL.  II.  24 
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of  the  kidneys.  The  high-colored  scanty  urine,  loaded  with  urates,  is  then 
replaced  by  a  clear  and  copious  stream,  which  tells  of  a  steadily  beating  heart 
and  a  firmer  pulse  (Foster). 

Dr.  Fothergill  in  his  admirable  essay  considers  the  tifwture  of  digUaU$  as 
the  most  convenient  form,  ordinarily,  but  it  throws  down  a  dark  green  pre- 
cipitate with  iron,  which  is  objectionable. 

The  infusion  of  digitalis  is  a  good  preparation  for  use,  along  with  potash  or 
diuretics,  and  is  conveniently  added  to  vegetable  infusions. 

Where  it  is  desired  to  keep  up  the  action  of  digitalis  for  a  long  time,  till 
structural  changes  are  produced,  tlie  powder  of  the  leaves  is  the  most  desirable 
form. 

It  can  then  be  given  in  pill,  with  the  dried  sulphate  of  iron,  carminatives, 
laxatives,  or  both,  twice  a  aay.  Haifa  grain  to  a  grain  of  powdered  digUalU^ 
with  an  equal  quantity  of  sulphate  of  iron,  and  a  small  portion  (J  of  a  grain) 
of  cayenne  pepper,  in  extract  of  gentian  or  aloes  and  myrrh  pill,  is  a  useful 
form,  which  may  be  continued  for  months.  This  pill  should  be  taken  shortly 
after  food. 

The  addition  of  iron  to  digitalis  is  of  great  importance. 

The  absorption  of  digitalis  through  the  skin,  by  using  poultices  of  the  leaves, 
or  flannel  cloths  soaked  in  the  infusion  and  laid  over  the  skin  of  the  abdomen 
and  thighs,  is  often  most  beneficial  where  it  cannot  be  given  by  the  mouth 
(Christison,  Trousseau,  Fothergill). 

The  action  of  digitalis  on  the  dilated  heart,  not  compensated  by  hypertrophy, 
is  well  shown  by  ex|)eriment  on  the  heart  of  the  frog  (as  described  by  Ifr. 
Fothergill) :  "  When  paralyzed  and  almost  brought  to  a  standstill  in  diastole 
by  aconite,  the  heart  is  distended,  globular,  and,  in  every  respect  but  that  of 
chronicity,  in  the  condition  of  a  dilated  or  distended  heart.  Then  administer 
digitalis,  and  watch  the  result.  The  distended  globe,  just  pumping  painfully 
a  little  off  the  top  of  the  contained  blood,  and  that  at  long  and  irregular 
intervals,  begins  to  contract  with  more  vigor;  each  ventricular  systole  is  more 
and  more  complete;  and  the  bulk  of  blood  remaining  unexpelled — and  that 
is  the  great  ix)int — becomes  less  and  less  in  quantity.  Shortly  the  distension 
in  diastole  is  shortened,  the  distension  and  contraction  come  gradually  back 
to  the  norm,  the  irregularity  in  time  is  lessened,  and  a  complete  restoration 
results.  But  if  the  experiment  be  carried  still  further,  spasmodic  contraction 
or  the  condition  of  concentric  hypertrophy  set^*  in,  irregularity  again  makes 
its  appearance — for  the  balance  is  now  disturbed  in  the  opposite  direction,  in 
fact,  the  symptoms  of  digitalis  poisoning  are  brought  out — and  ultimately 
the  heart  is  brought  to  a  ])ermanent  standstill  in  systole.  Thus,  in  a  dis- 
tended heart,  only  a  longer  time  is  requisite,  and,  of  course,  the  cause  of  the 
original  distension  must  he  overcome;  so  that  the  conditions  are  scarcely  equal, 
and  longer  time  and  an  artificial  compensatory  hypertrophy  is  necessary  to 
maintain  the  balance  thus  temporarily  rost4)red.  ^Vhen  this  condition  of  dis- 
tension is  only  of  short  duration,  as  seen  in  people  who  have  l)een  overworked 
and  overtaxed  for  a  short  period  only,  but  presents  all  the  api)earances,  signs, 
and  symptoms  of  cardiac  dilatation,  the  restoration  of  the  natural  balance  by 
digitalis  may  be  quick  and  withal  iwrmanent**  (Brit,  ^fed.  Journal,  July  8, 
1871). 

Combined  with  an  exclusively  milk  diet  digitnlin  is  regarded  by  Niemeyer 
as  an  invaluable  remedy  in  dilated  heart,  completely  removing  dropsical  effu- 
sion of  great  magnitude. 

There  are  some  circumstances,  however,  under  which  it  is  nec^essary  to  with- 
hold the  admin  1st nition  of  digitalis  in  cardiac  disease,  namely — 

(1.)  The  presence  of  atheroma  (endocitrdifl^)  to  any  appreciable  extent  is  a 
decided  contraindication  against  the  use  of  digitalis. 

(2.)  Reith,  Gull,  and  Brunton  also  object  to  its  use  in  fatty  heart. 

(3.)  Intermittency  of  pulse  is  also  a  contraindimtion ;  anil  if  it  comes  on 
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during  its  use,  the  farther  administration  of  digitalis  must  be  suspended,  more 
e»)ecia11y  if  the  pulse  becomes  thready,  and  the  quantity  of  the  urine  dimin- 
isned.  On  the  other  hand,  where  intermittency  is  shown  to  be  the  result  of 
the  heart's  inability,  the  quantity  of  digitalis  must  rather  be  increased  (Foth- 
ergill). 

(4.)  The  occurrence  of  persistent  vomiting  or  noises  in  the  head  under  its 
use,  suggest  that  it  be  left  off. 

The  groundwork  of  medicinal  remedies  consists  in  the  administration  of 
general  tonics  in  the  form  of  bitters,  viitieral  acids,  and  preparations  of  iron. 
Belladonna  may  be  employed  to  tranquillize  undue  excitement  with  greater 
safety  than  any  other  sedative  remedy.  Sedatives,  as  a  rule,  are  unsafe,  and 
require  the  utmost  caution  in  their  use.  Due  action  from  the  bowels  must  be 
daily  obtained,  to  accomplish  which  the  aloetic  medicines  are  the  best,  aided 
by  tlie  gentle  action  of  an  occasional  mercurial  aperient. 

The  diet  should  be  nourishing  without  being  exciting ;  and  may  include 
animal  food,  with  a  moderate  allowance  of  light  beer  or  wine  in  small  quan- 
tities to  dinner. 

When  dropsy  appears,  diuretics  yield  most  relief  in  the  form  of  acetate,  ni- 
trate, iodide,  and  oitartrate  of  potass,  nitric  ether,  compound  tincture  of  ioditie, 
the  inftision  and  sjnrits  of  juniper,  or  gin,  may  all  be  employed  in  successive 
changes,  and  variously  combined.  Occasional  small  doses  of  blue  pill  and 
mpnu,9Li  bedtime,  will  facilitate  their  action  generally;  and  so  will  cupping 
over  the  region  of  the  kidneys,  if  symptoms  of  congestion  of  these  organs 
prevail. 

Hydragogue  cathartics  also  aid  the  diuretics  in  subduing  the  dropsical  effu- 
mons,  in  the  form  of  elaterium,  gamboge,  bitartrate  of  potass,  and  the  compound 
jttiap  powder. 

Dr.  Walshe  prescribes  the  following  formula  for  the  administration  of  ela- 
ierium: 

B.  Extract.  Elaterii,  gr.  ^ — gr.  ^ ;  Extract.  Creasotonis,  gr.  i ;  Extract. 
Hyoecyam.,  gr.  ii ;  misce,  fiat  pilula. 


(cardiac)  ATROPHY. 

Latin  JL^i,,  Atrophia ;  French  £Q.,^^ro/>At>;  German  £q  ,Airophie;  Italian  £q., 

A  trofia. 

Definitioil. — An  abnormal  wasting  and  loss  of  the  muscular  substance  of  the 
hdott. 

Pathology. — Care  must  be  taken  not  to  confound  this  condition  with  rigid 
contraction  of  the  substance  of  the  ventricle  diminishing  its  cavity ;  and,  ex- 
cept a«  a  congenital  malfonnation,  it**  idiopathic  occurrence  is  not  believed  in. 

As  an  actjuired  morbid  condition  it  results  in  the  course  of  a  variety  of 
diseases,  especially  the  following : 

(1.)  In  common  with  the  wasting  of  other  parts,  as  in  the  course  of  tuber- 
cular (ionmAmption,  of  cancer,  and  of  cancerous  suppuraticm,  and  of  old  age ; 
alw)  in  prolonged  typhus  and  typhoid  fever. 

(2.)  The  n*sult  ot  unusual  pressure,  as  from  chronic  pericardial  effusion, 
thickening  of  the  visceral  jKiricardium. 

(3.)  Imperfect  circulation  through  the  coronary  arteries,  as  from  disease  in 
them ;  or  in  the  course  of  hyiKirtrophy  with  aortic  valve  disease,  leading  to 
degeneration  and  atrophy  of  tne  muscular  texture  of  the  heart. 

Dr.  Chevers  considered  that  i)cricanlial  adh(*si<)ib<  KhI  to  atrophic  diminu- 
tion of  the  heart  and  of  the  gn»at  vessels  ( Quy*s  Hospital  Reports), 

Morbid  Anatomy. — The  walls  of  the  heart  may  be  so  atn)phied  that  this 
oq;an  has  been  found  to  weigh  only  four  ounces  two  scniples,  instead  of  nine 
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and  a  lialf  ounces,  while  the  thickness  of  its  parietes  was  reduced  to  little 
more  than  a  thin  membrane.  This  atrophy  may  he  ^neral  or  partial.  lu 
some  cases  the  atrophy  takes  place  without  any  notable  alteration  of  the  ca- 
pacity of  the  chambers  of  the  heart.  This  is  tenned  simple  atrophy  of  the 
heart  More  commonly,  however,  when  the  walls  are  thinned,  the  chambers 
of  the  heart  are  diminished  also.  Again,  the  whole  heart  may  be  atrophied 
and  reduced  in  size,  as  is  often  seen  in  phthisis.  Thus,  BouilLaud  gives  the 
case  of  a  woman,  aged  sixty-one,  whose  heart  was  no  bigger  than  tnat  of  a 
child  twelve  years  old ;  and  Bums  gives  the  case  of  an  adult  whose  heart  did 
not  exceed  that  of  a  new-born  in&nt.  This  form  has  been  termed  concen- 
tric atrophy.  The  fat  disappears,  and  serous  infiltration  fills  the  connective 
tissue.  The  pericardium  is  opaque,  and  thickenings,  such  as  white  spots,  be- 
come wrinkled,  and  the  coronary  arteries  tortuous.  Much  fluid  is  usually 
found  in  the  pericardial  sac. 

Symptoms. — A  feeble  im])ulse  of  the  heart,  while  its  sounds  are  louder, 
clearer,  and  more  distinct  than  in  health,  the  intensity  of  sound  being  greater 
in  proportion  to  the  atrophied  state  of  the  walls,  combined  with  increase  of 
size  of  the  chambers  of  the  heart,  are  local  symptoms  which  may  suggest 
atrophy.  The  general  symptoms  are, — slownass  of  the  pulse,  occasionalpal- 
pitation,  frequent  attacks  of  fainting,  difficulty  of  breathing,  and  tendency  to 
dropsy.  There  are  also  signs  of  defective  nutrition  of  the  body  generally ; 
and  great  muscular  debility  (^Hope). 


FATTY    DE(;ENERATI0N   OF   THE   HEART. 

Latin  Eq.,  Degeneraiio  adijwsn  /  French  "Ei^.,  Diffiniresrcnce  (praiMeu^e;  Okrmam  Eq., 

Fetiige  etifartung ;  Italian  Eq.,  Degenerazione  gras8oaa. 

Definition. — A  change  in  the  muMcidar  subtdance  of  the  heart,  which  resuHn  in 
the  elementi^  of  the  muAcnlar  fibres*  being  replaced  by  molecular  fatty  particles. 
The  change  tendt*  to  xudden  death  by  rupture  of  the  hea)i,  or  by  myiicope. 

Pathology  and  Symptoms  of  Cardiac  Degeneration. — Microscopic  observa- 
tion has  revealed  certain  remarkable  changes,  of  the  nature  of  degeneration 
(see  vol.  i,  p.  124),  in  the  heart  as  well  as  in  other  organs,  of  slow  and  insidious 
develoj)ment,  most  difficult  to  detect  during  life,  hitherto  unassailed  by  any 
remedy,  i)ro<luctive  of  mo.*<t  fatal  consequences,  and  the  imme<liate  cause  of 
the  sudden  an<i  unexpect^jd  demise  of  many  distinguished  men.  It  has  especi- 
ally cut  off  the  hard-working  men  of  the  intellectual  class — c.  g.,  the  Rev. 
Dr.  Chalmers  and  Dr.  Abercrombie,  of  Edinburgh  :  Dr.  Pcreira,  of  London; 
and  very  recently  the  distinguished  lawyers.  Sir  C-resswell  Cresswell  and  Sir 
Frederick  Slade. 

Iin])roved  means  of  diagnosis  have  taught  us  to  anticipate  such  a  termina- 
tion to  many  canliac  affections  with  which  we  are  every  day  familiar ;  and  in 
convalescence  from  severe  injur}',  or  under  chloroform,  sudden  death  is  ex- 
tremely apt  to  supervene  by  syncop<»,  in  cases  where  the  heart  has  undergone 
the  d(?generati()us  about  to  be  described. 

At  loa<t  two  varieties  of  fatty  disease  of  the  heart  have  been  recognized : 

(a.)  In  the  one  form  the  fat,  couijwsed  of  oil  in  luicleated  cells — the  ordi- 
nary fat-cells — grows  on  the  surface  of  the  organ,  between  it<»  muscular  fas- 
ciculi and  the  rcflect<?<l  i)ericardium,  especially  at  the  junction  of  the  auricles 
and  ventricles,  in  the  groove  or  sulcus  l>etween  the  chambers,  along  the  trunk 
of  the  coronary  veins,  at  the  edges  of  the  ventricles,  at  the  apex  and  at  the 
origin  of  the  aorta  and  the  puluKmary  artery.  The  right  ventricle  is  often 
almost  entirely  covered  with  fat.  This  form  of  fat  accumulation  is  not  degen- 
eration, but  merely  an  abnormal  increase*  of  the  amount  of  fat  usually  found 
ui>on  the  surface  of  the  heart ;  but  it  so  gradually  encroaches  on  and  insinuates 
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iteelf  between  the  muscular  fibres,  that  it  conceals,  impoverishes,  and  ulti- 
mately causes  them  to  waste,  from  its  pressure,  so  that  the  miuscular  walls 
become  thin,  especially  towards  the  apex  and  over  the  walls  of  the  right  ven- 
tricle. In  these  part«  the  fibrous  structure  almost  disappears,  and  the  colximrut 
eanietjt  appear  to  spring  altogether  from  the  endo-perieardium.  In  this  form 
of  fatty  heart  the  muscular  fibres  may  remain  healthy,  although  they  some- 
times eventually  degenerate.  It  usually  accompanies  general  conmlence, 
and  especially  the  obesity  of  advancing  age  where  much  alcoholic  aliment  is 
taken. 

(6.)  In  the  other  form  of  fatty  heart  a  degeneration  of  the  fibre  ensues.  Its 
muscular  element  disappears,  and  its  place  is  taken  by  fat  in  a  molecular 
ibrra,  and  minute  oil-globules  ultimately  come  to  fill  the  sheaths  which  pre- 
viously contained  muscular  fibre.  It  is  a  fatty  metamorphosis  of  the  primi- 
tive fasciculi  of  the  muscular  substance. 

But  it  is  now  also  observed  that  various  forms  of  degeneration  are  capable 
of  microscopic  demonstration  in  the  minute  fibrilla?  of  the  heart's  substance, 
the  result  of  decay  or  disintegration. 

The  recognition  of  fatty  degeneration  in  the  minute  tissue  of  voluntary 
ma*>c1e  led  to  the  observation  of  analogous  changes  in  the  tissue  of  the  heart 
by  CorvLsart  and  Laennec.  In  Scotland  the  younger  Duncan,  Cheyne,  and 
Adams  were  amongst  the  earliest  observers ;  but  the  subject  has  been  mainly 
elucidateil  by  the  writings  of  Smith,  Stokes,  Andral,  Rokitansky,  Hasse, 
Paget,  Ormerod,  Quain,  Begbie  the  elder,  and  Handfield  Jones.  Considerable 
variety  of  opinion  prevails  amongst  these  observers  regarding  the  nature  and 
the  seouence  of  phenomena  associated  with  this  degeneration ;  and  especially 
as  to  the  symptoms  diagnostic  of  fatty  degeneration  of  the  heart,  by  which  its 
existence  may  be  inferred  during  life. 

I  have  made  an  analvsis  of  twentv-nine  cases  of  sudden  death  associated 
with  such  a  Icisicm,  the  histories  of  which  are  scattered  throughout  the  first 
ten  years'  "  Records  of  the  Transactions  of  the  Pathological  Society  of  Lon- 
don'' {Med.'i-hir.  JRevieu\  1858,  p.  429).  The  result,s  of  this  analysis  are 
incorporated  in  the  following  account,  illustrative  of  the  pathology  of  this 
formidable  disease : 

Age, — Of  the  twenty-nine  castas  sixteen  were  females  and  thirteen  wen; 
males,  in  all  ranks  and  social  conditions  of  life.  The  average  age  of  the 
females  wa.**  forty-tfix  years,  and  the  avtTage  age  of  the  males  was  fifty-ftvo. 
The  youngi»st  ]Mitient  was  a  male  infant  sijc  nwntliM  old  ;  while  the  oldest  male 
and  the  oldest  female  ap])ear  each  to  have  been  seventy-six  years  of  agi'. 
The  youngest  female  was  trn  years  of  age ;  and  the  youngest  male  (exclusive 
of  the  infant)  was  a  bov  eleven  vears  of  ace. 

In  the  female  a  tendency  to  the  degeneration  seems  to  have  been  ol)serv(Hl 
at  a  much  earlier  age  than  in  the  male ;  but  iK'tween  the  ages  of  fifty  an<l 
eighty^  in  both  sexes,  the  greatei«t  number  of  cjises  have  occurred.  The  Rev. 
Dr.  Chalmers's  age  was  Mlxty-eiyht ;  that  of  Dr.  Al>ercrombie  was  nixfy-fiee ; 
that  of  Sir  Crt^sswell  Cresswell  was  Mcventy.  Aimmg  eighty-three  cases  col- 
lected by  Dr.  Quain,  death  occurred  in  fourteen  between  the  ages  of  fifty  and 
Miity;  in  eighteen  Ix^twci'ii  sixty  and  seventy;  and  in  fourteen  it  occurred 
between  seventy  and  eighty. 

The  general  health  and  condition  of  the  pat ientj*  previous  to  their  fatal  illness 
has  been  variously  described.  In  eight  of  the  cases  reconled  in  the  Society's 
TrftuMuiions  the  previous  health  is  des<Til)ed  as  delicate,  weak,  nervous,  or 
reduced  by  previous  illn(>ss,  such  as  miscarriage,  menorrhagia,  haemorrhoids. 
The  patients  who  are  thus  described  were  of  short  stature,  thin,  and  span' 
make.  Eight  other  <*jim\s  are  dt^TilxHl  as  stnmg,  stout,  fat,  muscular,  or 
hearty.  Of  these  some  were  of  s<Mleiitary  habitus,  unacciist^)med  to  active  em- 
plovment,  but  tem|)erate  in  habit.  Others  had  suffered  from  slight  atta(*ks, 
men  as  of  bronchitis,  "liver  c\)inplaints,"  "s|>asmodic  jmins  of  the  stomach.'* 
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Some  arc  described  as  ansemic  and  pale,  although  at  the  same  time  stout  and 
well-grown. 

A  third  class  of  cases  had  suffered  more  or  less  severely  from  previous  at- 
tacks of  acute  disease*,  although  they  had  recovered  from  them  to  some  extent. 
One  had  suffered  from  occasional  headache,  with  seizures  of  an  apop[ectic-like 
nature  after  fifty-five  years  of  age.  A  similar  case  is  related  by  I)r.  Fuller 
{Diseases  of  the  Chest,  p.  602).  Another  had  been  thirty  years  m  India,  ex- 
posed to  malaria,  and  had  suffered  from  frequent  attacks  of  intermittent  fever. 
A  boy,  aged  ten,  had  fever  at  the  age  of  four  years,  afterwards  chorea,  and 
subsequently  scarlatina  and  rheumatism  five  months  before  death.  Mental 
anxiety  and  domestic  distress,  inducing  great  irritability  and  nervousnese, 
were  the  antecedents  of  two  other  fatal  cases ;  and  five  other  cases  are  described 
as  having  to  all  appearance  enjoyed  excellent  health. 

Dr.  Begbie,  senior,  in  a  mast  interesting  communication  to  the  Medico- 
Ciiirurgical  Society  of  Edinburgh  (January  15,  1851),  relates  some  passages 
in  the  lives  and  deaths  of  the  Rev.  Dr.  Chalmers,  and  of  Dr.  Abercrombie, 
which  bear  on  the  previous  general  health  of  these  two  distinguished  men. 
Of  the  Rev.  Dr.  Chalmers  he  relates  that,  "to  a  mind  of  the  highest  order, 
and  of  wondrous  energy,  he  united  a-  hale  and  vigorous,  a  manly  and  robust 
frame.  He  spared  no  exertion,  either  mental  or  physical,  in  carrying  out  the 
great  object  of  his  life.  He  was  hardly  ever  incapacitated  by  infirmity  or 
loss  of  health  in  prosecuting  his  enterprise;  and  from  early  manhood  to  green 
old  age,  even  up  to  his  latest  hour,  he  toiled  and  spent  his  energies  and 
strength." 

These  things  Dr.  Begbie  mentions  "  to  show  that  the  fatal  disease  which 
lurked  within,  which  was  progressive  in  its  nature,  and  probably  of  long 
standing,  could  neither  have  produced  serious  uneasiness  nor  proclaimed  its 
presence  by  any  unequivocal  signs."  But  it  is  related  that,  thirteen  years 
before  his  (\eath,  Dr.  Chalmers  had  a  sudden  seizure  on  the  street,  of  vhat 
proved  to  be  a  serious  and  alarming  illness.  He  lost  the  jwwer  of  the  arm 
and  leg  of  the  right  side,  and  exj)erienced  diminished  sensation  on  that  side. 
His  face  was  pale,  the  skin  cool,  the  pulse  soft  and  frequent.  After  a  few 
weeks  of  rest  and  (|uiet  he  completely  recovered,  and  returne<l  as  vigorously 
as  ever  to  his  professional  duties  ;  but  with  accumulating  years  there  came  a 
disposition  to  obesity  ;  and  with  the  silver  gray  on  the  massive  forehead  came 
also  the  pallid  and  somewhat  sickly  look  of  fading  health.  He  was  sometimes 
sick  at  stomach  from  some  trivial  ailment  arising  from  indigestion ;  but  he 
was  never  faint,  nor  ever  swooned  away. 

Of  Dr.  Abercrombie  it  is  related  that  he  enjoyed,  during  a  long  scries  of 
years,  uninterrupted  health  ;  but  three  years  before  his  death  he  was  suddenly 
seized  with  loss  of  ])ower  and  impaired  sensation  over  the  left  si<le,  but  with- 
out the  loss  of  consciousness  or  any  affecti(m  of  sjxjech.  He  experienceil 
great  anxiety,  and  complained  of  prax^ordial  uneasiness  and  slight  headache. 
Ho  sighed  frecpiontly,  and  had  a  cold  skin  and  pallid  count4?nance.  The  pulse 
was  fre(inont  and  small  at  first ;  but  afler  a  while  it  subsided  in  frequency  and 
rose  in  strength.  Dr.  Abercrombie*s  own  impressi(m  was  that  his  illness  was 
jmralysis,  connectetl  with  cerebral  dLsease.  It  never  occurred  to  himself  or 
his  medical  advisers  to  connect  the  symptoms  with  deranged  circulation  aris- 
ing from  a  damage<l  heart ;  and  although  he  complained  of  pnjocordial  uneasi- 
ness, which  never  amounted  to  actual  pain,  and  of  s(miething  more  than  un- 
easiness in  the  left  arm  and  shoulder,  and  at  the  base  of  the  setipula,  yet  the 
circulation  was  regular,  though  feeble — a  feebleness  which  might  have  been 
accounted  for  by  the  active  dej)leting  measures  he  himself  employe<l,  and  the 
scanty  fare  to  which  he  subjecte<l  himself.  Although  he  recovered  from  this 
attack  he  continued  ])allid  ;  and  just  before  his  death  he  was  obser\'ed  to  be 
breathless  on  asc(»n<liug  a  stair. 

In  the  cases  detailed  in  the  Transactiouji  of  the  Pathological  Society,  orircliue 
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symptoms  occurred  sometimes  suddenly  after  exposure  to  cold,  with  pain  in  the 
chest,  shortness  of  breath,  and  palpitation.  In  some  of  the  cases  associated 
with  angimi  pectoris  the  pain  was  sometimes  excessive,  shooting  down  the  left 
side  and  arm,  especially  after  any  excitement.  In  other  cases  there  were  car- 
diac ftyniptomM,  consisting  of  a  dull  pain  in  the  region  of  the  heart  or  ensifonn 
cartilage  before  do4ith,  associated  with  dyspnoea.  In  some  anffina  pectoris  pre- 
vailed for  many  years.  The  cardiac  affection  in  several  instances  betrayed 
itaelf  by  cough,  dyspnoea,  and  general  debility,  a  sense  of  oppression  at  the 
chest,  and  desire  to  draw  a  deej)  breath,  the  breathing  being  sometimes  em- 
barrassed and  aggravated  by  exertion.  In  seventeen  out  of  twenty-nine  cases 
death  was  sudden  and  unexpected,  and  cardiac  disease  had  never  been  ob- 
served, and  only  in  one  case  suspected  to  be  present,  by  the  medical  attendant. 

In  most  instiinces  the  attacks  of  giddiness  and  apparent  coma  are  due  to 
syncope,  causing  a  deficiency  in  the  supply  of  blood  to  the  brain,  from  feeble- 
ness of  the  heart's  action.  Unlike  what  happens  in  cases  of  apoplexy  con- 
nected with  hypertrophy  of  the  left  ventricle  and  excitement  oi  the  arterial 
circulation,  the  [)atient  when  attacked  is  pale,  has  a  feeble  pulse,  and  presents 
more  or  less  lividity  of  the  lips — symptoms  which  may  serve  as  indications  of 
the  true  nature  of  the  disorder  (Fullkr). 

The  condition  of  the  puUe  having  been  observed  after  the  cessation  of  an 
acute  attack  of  disease,  in  twelve  cases  out  of  twenty-nine,  which  afterwards 
terminated  fatally,  it  was  noted  as  "irregular and  unequal;"  as"  feeble,  rapid, 
and  irregular ;"  as  "feeble  and  intermitting,  or  occasionally  so  every  eight  or 
ten  beats ;"  as  "  large,  jerking,  and  compressible,  one  hundred  and  six  per 
minute — afterwards  a  hundred,  but  small,  jerking,  and  regular  to  the  last ;" 
as  "small  and  feeble,  but  no  irregularity  or  intermission."  In  one  of  the 
cases  the  pulse  was  obser\'ed  for  two  years  and  a  half  previous  to  death  to  be 
irregular  and  uncertain  in  its  action — a  condition  which  disappeared  during 
an  attack  of  bronchitis,  but  which  rtnii)])carc(l  as  the  patient  recovered  from 
the  bronchitic  attack — varying  from  seventy  to  eighty  in  a  minute.  In 
other  cases,  where  its  condition  had  been  long  noted,  it  is  stated  to  have  been 
weak,  irregular,  and  intermitting,  numbering  at  first  eighty^  becoming  weaker, 
often  intermitting,  and  more  slow  (sixty  to  seventy)  shortly  before  death,  or  small 
and  feeble.  Tlie  slowest  pulse  recorded  is  fifty-five.  In  one  case  of  death 
under  the  influence  of  chloroform,  the  pulse  at  first  was  ninety-fovr,  regular, 
and  of  average  firmnt^ss:  subsociuently,  under  its  influence,  it  was  accelerated, 
and  sudden  I  v  begjin  to  get  smaller,  weaker,  and  imj)erceptible.  In  extreme 
cases  the  pulse  may  fall  as  low  as  twenty-six  or  thirty  in  a  minute,  owing  to 
the  failure  of  certain  systoles  of  the  heart  to  communicate  a  pulsation  to  the 
radial  artery,  the  heart  itself  beating  at  the  rate  of  fifty-six  or  sixty  in  a 
minute  (Fullkr,  C.  J.  B.  Williams,  (iaikdnkii). 

The  sounds  of  the  heart  have  been  observe<l  to  be  modified.  In  one  case 
**a  loud  Ik'Hows  murmur"  was  heanl  all  over  the  chest;  death  followed  after 
complete  <lestructi(m  of  the  mitral  valve  by  rupture.  In  another  case  there 
was  extensive  dulness  over  the  heart,  and  a  loud  bellows  murmur  with  the 
first  soun<l ;  and  in  this  case  the  edges  of  the  mitral  valve  were  fringed  with 
bead-like  vegetations.  In  a  thinl  case  a  diastolic  bruit  existed  in  the  region 
of  the  aortic  valv<»s,  the  heart's  action  ultimately  becoming  tumultuous,  and 
the  sounds  oliscurc^l,  attended  with  a  rolling  action  four  days  before  death. 
In  this  cas€»  a  band  of  lym])h  was  found  extending  across  the  aortic  orifice, 
with  irregular  vegetation  over  the  sigmoid  valves,  while  at  the  op(»ning  of  the 
coronary  artery  a  falst*  aneurism  op<»ne<l  into  the  nuiscular  substance  of  the 
left  ventricle.  In  a  fourth  case  the  systoU?  was  attended  with  a  loud  and 
prolonge<l  bruit^  loudest  over  the  mitral  valve,  followe<l  by  a  distinct  natural 
second  soun<l,  to  which  succee<Ie<l  a  Remarkably  pn)longwi  interval  of  rest, 
and  the  rhythm  was  fn^juently  irregular.  Associated  with  thi?se  sounds  was 
some  thickening  of  the  aortic  valves,  and  es{)ecially  a  peculiar  d(?generation 
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into  fibrinous  matter  of  the  inupcular  i>ub?taii(.-e  Inwards  the  baw  uf  tlie  h«trt. 
Jn  a  fifth  case  the  arett  of  the  pTircordial  diilness  was  IfM  tJian  natural,  and 
there  va&  a  Eiyatulic  eniioeanJial  grating  murmur,  with  feeble  impulae,  atiil 
the  mitral  valve  thickened. 

In  four  only  out  of  the  twenty-nine  ca«es  were  the  cardiac  eounda  m  inO(lifie4tj 
that  (ill  the  absence  of  valvular  disease)  the  cause  of  the  iniMlific& 
aiicribed  to  tbe  morbid  condition  of  the  muscular  tissue  uf  the  heart, 
of  these  cases  the  impulse  and  sounds  of  the  heart  were  observed  to  hi 
feeble  six  weeks  before  death.     In  a  second  ca^  the  impulse  wae  noted 
have  been  feeble  and  of  limited  extent,  the  second  sound  beinp;  very  indistinct? 
but  UD  murmur.     In  a  third  ea^^e  the  heart's  action  was  feeble  and  irr^nlar, 
the  souniL'  being  weak  ;  and  in  a  fourth  ea«e  the  sounds  were  muffled,  but 
hniit  existed. 

OHi'-r  fymptomx  asf^ociated  with  ihis  remftrkal)Ie  degenerescence  and  furmi 
able  diseiise  were — ill  9omc  cases  severe  vomitings  and  faintings,  or  a  |)rculi 
eioking  and  sea»e  of  faintnese,  with  profuse  perspirations;  paleness  and  livi 
ity,  with  urgent  dj-spQwa  for  some  weeks  before  the  fatal  result;  8ud<l( 
aggravation  of  cardiac  symptomsi,  of  cough,  or  of  general  debilitv,  for 
days  before  death.    In  one  case  there  was  evidence  of  scurvy  or  of  jnirpti 
anil  thirteieo  days  before  death  this  patient  became  unsteady  in  gait,  hail  ii 
paired  vision,  with  a  vaeaut  countejiaDC«,  dilated  and  sluggish  pupiU,  ho 
ocJie.  and  pains  round  the  orbits,  with  spectral  illusions,  partial  blindm 
and  hemorrhage  from  the  nose  and  bowels  (Bnstow«,  I^tli.  fiodely'*  TVoi 
vol.  V,  p.  93).     In  another  case  the  general  symptoms  consisted  of  ali^, 
dyspnoea,  with  evidence  of  acute  rheumatit^m ;  and  four  days  before  dtAtbii 
dyepncea  became  urgent.     In  a  fourth  case,  for  four  years  previous  to  dea  * 
sudden  and  severe  attacks  of  shortness  of  breath  were  observed  oa  «xerCii 
These  attacks  were  relieved  by  ether  and  ammontn,  but  they  were  alwava 
lowed  bv  faintness  and  exhaustion,  with  coldnees  and  lividitv  of  the  tuix 
extremities  (Quain,  Path.  Socieiy'g  Trant..  vol.  iii.  p,  8'2l.     fn  the  fifth 
what  Is  termed  "biliousness"  was  troublesome,  with  a  seDSC  of  hcavincf 
oppre^ion  referred  to  the  sternum.     Two  months  before  dcalh  there  wbj 
eral  vudaisr,  numbne^  of  the  fingers  of  the  left  hand,  with  tingling  or  u 
sensations  over  the  surface  generally.     A  sixth  case  su&ered  from  attacks 
headache  at  iniervaU  of  a  li;w  months,  associated  with  fiashei)  of  light  bel 
the  eyes,  and  darkness  of  half  the  objects  «een.    Such  attacks  lasted  abotibi 
week,  attended  witli  loss  of  speech,  impairment  of  memory,  and  feeblooi 
In  three  cases,  attacks  of  angina  pedon*  are  recorded.     In  one  of  these, 
weeks  before  death,  the  attacks  became  so  violent  that  tlie  patient  lived 
constant  dread  of  pain,  which  was  of  a  moet  excruciating  kind,  aecompani 
by  a  feeling  of  sufTooalion,    Three  days  before  death  he  attem|ited  suicide 
cutting  his  throat  in  one  of  these  [lariixysms;  but  the  v-ound  was  very  suj 
ficial,  and  healed.    A  convulsive  tit  continued  for  ten  minutes  two  houn 
fore  death. 

The  made*  of  death  may  be  describe<l  a«  follows  r 

In  rlnVH  out  of  iwenty-nine  cases  the  death  was  absolutely  <ni(f(/n]  or 
tanetitm ;  Itt-o  were  eomparatirely  sudden  in  bed,  the  natienl«  having  bt*n 
viouely  up  nt  the  night.chair;  three  patients  were  found  lying  dead  ; 
three  a  death-struggle  existed  of  from  Ihrcn  to  five  minutes'  dunitiuii ; 
c<ue  four  paroxysms  of  rigor,  nausea,  and  "  spn^m  of  the  stomach,"  wit 
and  contracted  pulse,  occurred  at  intervals  withiu  twenty-four  hours,  tuid 
last  suddenly  proved  fatal ;  another  patient  died  in  a  paroxysm  uf  augil 
pectoris  ;  another  under  the  influence  of  chloroform. 

Death  by  syncope  is  another  usual  mode  of  death  in  such  cases.  Thtis  died 
Pr.  Chalmers,  the  eminent  Scotch  divine.  It  is  a  mode  of  death  apt  to  occur 
in  cases  of  convalescence  from  injury;  and  the  ca.4cs  of  Dr.  Peruirn,  who  died 
while  convalescing  from  rupture  of  the  lendo  Achillis,  and  of  Hir  Cr«»i 
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Creaswell,  who  died  while  recovering  from  an  injured  patella,  might  siigget?t 
the  neeea^ity  of  a  cardiac  examination  in  similar  cases,  and  the  maintenance 
of  a  sufficiently  stimulating  diet,  and  wine,  if  previously  taken,  with  a  careful 
avoidance  of  such  circumstances  as  may  tend  to  syncope,  in  handling  the  in- 
jured parts  of  men  otherwise  healthy,  but  advanced  in  years. 

Korbid  Anatomy  and  Nature  of  the  Change  observed  in  the  Minute 
Tisina  of  the  Heart. — A  considenible  variety  of  description  under  this  head 
hsA  been  given,  which  may  be  classified  as  follows: 

(1.)  Ca^s  iw  which  there  m  a  very  moderate  amount  of  degeneratwn  of  tiMue, 
or  alteration  in  the  bulk  of  the  heart,  but  in  which  the  functional  disturbanc^e 
ie  serious  in  the  extreme,  and  the  case  rapidly  fatal  in  its  issue  (Williams, 
1.  o.,  vol.  ii,  p.  18B). . 

( 2. )  Ow/w  in  whirhf  amongnt  apparently  healthy  /t^w^,  a  portion  of  the  mmmtlar 
*ubi(tnnee  hw  undergone  degeneration — the  evidence  of  degeneration  consisting 
of  **the  dL'apjx^arance  of  the  cross-marking  of  the  muscular  fibrillaj,"  and 
"the  fibres  being  fille<l  with  oleo-albuminous  or  fatty  granules."  The  coro- 
nary arterj'  in  such  cases  is  found  ossified  or  obstructed,  going  to  the  seat  of 
d^^nerotion  (Quain,  1.  c,  vol.  ii,  p.  188;  and  vol.  iii,  pp.  262,  270,  273).  In 
the  ease  of  the  Rev.  Dr.  Clialmers.  Dr.  J.  H.  Bennett,  Professor  of  Physiology, 
of  Edinburgh  University,  made  the  iXKst-mortem  examination,  and  reported 
that  the  sub«tanci»  of  the  heart  throughout  consisted  of  fatty  gnmules.  The 
muscular  fitsciculi  could  scarcely  be  seen,  although  here  and  then*  traces  of 
the  longitudinal  fibrillce  could  be  observed.  Ni>  transverse  stria?  were  any- 
where visible.  The  heart  was  flabby  and  unusually  soft.  The  coronar\' 
artery  was  loaded  with  calcareous  de])i>sit,  much  (contracted,  and  in  one  i)lace 
obliterated,  presenting  considerable  n»sistancc  to  the  knife. 

In  these  cases  the  substance  of  the  heart  is  discolored  where  the  degenera- 
tion is  sufficiently  marked.  The  degenerate  parts  are  of  a  pale  yellowish 
color,  and  the  texture  tears  readily.  Tht»se  changes  may  be  seen  in  large 
mawes,  or  }M»rvading  long  tracts  of  tissue,  or  particular  jwirts  only,  such  as 
the  papillary  muscles  or  colummc  carneie.  This  is  the  form  most  often  asso- 
ciated with  other  cvitlences  of  the  general  marasmus  of  old  age,  which  may 
be  a  ripe  old  age  or  a  premature  one.  It  is  esjKJcially  associated  with  the 
arcud  senilis  and  fatty  degeneration  of  arteries. 

(3.)  Chides  m  whirh  the  death  eould  iwt  he  (o*crihed  to  fatty  degeneration  of  the 
heart  a/one,  but  where  other  lesiouM  exiMed — such,  for  instance,  as  fatty  degen- 
eration of  the  ceri'bral  arteries,  rcssulting  in  death  by  a})oplexy;  or  in  cases  in 
which  apoplectic  wizures  occur — a  lesion  we  owe  so  much  to  Sir  James  Paget 
for  elucidating — or  in  which,  acconling  to  Dr.  ( juain,  obstruction  to  the  flow 
of  blood  fnmi  the  head  leads  to  (congestion  of  the  brain  and  hemorrhages. 
The  source  of  the  olwtruction  Dr.  Quain  lH»liey(?s  to  be  due  to  the  want  of 
|M)wer  of  the  right  v<»ntricle  (<»n  account  of  degeneration)  to  maintain  the 
circulation  tlin)Ugh  the  lungs;  the  blood,  therefore,  accumulating  in  the  brain, 
tends  to  d(»ath  by  apoplexy,  for  the  most  part  meningeal  (Path.  Sitciety^  Tram*,, 
vol.  iii,  I).  190). 

(4.)  Oiww  in  whieh,  in  addition  to  the  degeneration  of  the  heart* m  fibres,  they 
are  a/jio  eneroarhrd  upon  and  render*  d  powerlesM  by  the  growth  of  fat  intruding 
uptm  them,  and  covering  than  up. 

Atrophy,  wasting,  and  disapjK^arance  of  the  pro]x*r  muscular  tissue  are  the 
immediate  results  of  this  encroachment,  tenninating  in  a  thinning  of  the 
muscular  parietes  of  the  organ.  Along  with  this  esjiecially  atrophic  n»sult, 
Mime  of  th(»  fibn»s  of  the  lu-art  which  n^nuiin  undergo  the  fatty  degeneration 
within  the  sarcolemma;  but  this  homogeneous  sheath  seems  to  remain  intact, 
while  the  nu(*l(*i  within  or  u|x»n  it  disap{H>ar,  or  break  up  into  stn*aks  of  oil- 
dots.  Thas  true  "sjircous  elements'*  ultimately  ccmie  to  Ik*  n'plactnl  by 
minute  oim<|Ue  molecules  (the  natun^of  which  has  not  been  in  all  cases  deter- 
mined), or  H(*tually  by  small  dro]>s  of  oil. 
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(5.)  There  are  case^  of  this  degeiieraHon  which  result  in  the  **  cardial  apoplexy 
described  by  Oruveilhier^  where  hemorrhagic  spots,  or  extravasations  of  various 
sizes,  occur  in  the  substance  of  the  muscular  tissue;  the  surrounding  tissue  is 
found  in  the  state  of  fatty  degeneration,  and  tlie  coronary  arteries  leading  to  the 
degenerate  tissue  ana  hemorrhagic  spot  are  ossified  or  obstructed  (Quain,  Path. 
Soc,  vol.  i,  p.  192;  vol.  ii,  p.  190).  A  condition  somewhat  of  this  kind  eeenis 
to  have  occurred  in  tlie  case  of  Dr.  Al)ercrombie.  The  late  Mr.  John  Goodsir, 
Profesjjor  of  Anatomy  in  Edinburgh  University,  who  made  the  post-mortem 
examination,  roi)orted  that  irregular  ecchymosed  s|)ot8  were  situated  near  the 
rupture  which  proved  fatal.  The^e  spots  consisted  of  effused  blood;  but  their 
connection  with  ruptured  vessels  could  not  be  distinctly  made  out.  The 
serous  membrane  over  them  was  quite  entire.  Both  coronary  arteries  were 
much  dilated  as  they  passed  from  the  aorta;  and  throughout  their  course 
they  contained  in  their  walls  much  athen)matous  matter.  The  heart  was 
slightly  enlarged  and  dilated,  rather  loaded  with  fat,  and  remarkably  soft,  as 
if  from  interrupted  nutrition.  Mr.  Goodsir  examined  the  tissue  near  the  rup- 
ture with  the  microsco])e,  and  found  that  the  muscular  fibres  had  undei^ne 
the  fatty  degeneration.  The  granules  were  arranged  in  transverse  rows,  and 
some  of  the  fibres  were  nearly  empty.  To  the  naked  eye  the  muscular  tissue 
of  such  hearts  presents  a  pale,  mottled,  or  dirty  yellow  appearance.  It  has 
none  of  the  flesh-red  hue  of  health.  The  heart  is  soft  and  flabby  to  the  touch ; 
and  its  texture  at  the  degenerate  parts  so  friable,  and  sometimes  brittle,  that 
it  yields  to  the  slightest  pressure,  and  may  be  torn  without  difficulty. 

The  elasticity  of  the  muscular  substance  is  so  completely  lost  that,  when 
cut  across,  the  walls  at  once  collapse. 

Diagnosis. — The  diagnosis  of  a  degenerate  heart  is  by  no  means  easy;  and 
a  diagnostic  value  having  been  attached  to  the  existence  of  fetty  atrophy  of 
the  cornea — the  "arcus  senilis" — in  connection  with  this  disease,  it  is  neces- 
sary to  notice  the  circumstance  only  to  mention  that,  as  a  sign  of  fatty  heart, 
it  is  by  no  means  to  be  depended  upon  in  every  case. 

Treatment. — Iron  in  its  various  forms,  quinine,  and  mineral  acids,  are  the 
medicinal  agents  suggested  by  the  nature  of  this  dist»ase.  Freedom  from 
anxiety,  thorough  repose  of  mind,  entire  avoidance  of  fatigue,  gentle  and 
regular  exercise  in  the  open  air,  careful  attention  to  the  state  of  the  skin,  a 
generous  and  stimulating  diet  at  regular  intervals,  in  moderate  and  ei^uable 
amount  at  each  meal,  are  the  main  hygienic  indications  calculated  to  impart 
tone  to  the  system,  improve  the  condition  of  the  blood,  and  so  induce  a  more 
healthy  nutrition  of  the  heart  (Fuller).  A  salt-water  s|)()nging  bath  should 
be  used  daily.  Most  druggists  supply  the  saline  materials  for  such  baths.  In 
cases  where  digestion  is  sufficient,  cod-liver  oil,  cream,  and  milk  mavbe  given 
with  great  advantage  (Tanneu).  The  bowels  should  be  so  regulated  as  to 
render  straining  at  stool  unnecessary. 

Living  as  we  do  in  a  tumult  of  incessant  excitement,  hurry,  and  competition, 
"the  struggle  for  existence"  is  maintained  till  the  heart  fails  almost  un|>er- 
ceived.  The  physician  can  but  indicate  the  fact;  and  in  the  life  that  we  now 
live,  the  disease,  if  it  is  not  more  frequent,  is  certainly  obtruding  itself  more 
on  public  notice  than  hitherto. 


FIBROID   DECJEXKRATION   OF  THE   HEART. 

Latin  Eq.,  Drfjrtit*rntin  fihrosn ;  Frknch  Eq.,  DSq^niresceriee  fidrotde ;  Gkrv as  Eq., 
Fibr'uHe  Enfcrtung ;   Italian  Eq.,  Drtfencrazione  Jibroide. 

Definition. — A  change  ofavfry  gradual  kind,  in  the  muscular  substance  of 
the  heart,  which  rci<ulfM  in  its  replacement  by  fibre-like  elements,  with  scarcely  any 
exudation  or  nnv  material  capable  of  grouih,  but  sometimes  with  an  extensive  in- 
terstitial deposit,  thickening  and  indurating  the  textures. 
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Pathology. — ^The  nature  of  fibroid  degeneration,  as  usually  seen  on  meni- 
branee  and  on  valves  of  the  heart,  has  been  described  in  vol.  i,  p.  129.  In  the 
heart  it  has  been  described  in  cases  in  which  there  is  an  interstitial  deposit,  ex- 
udation, or  growth  of  material,  thickening  or  indurating  the  substance  of  the 
heart,  and  in  which  the  new  material  and  the  sarcal  particles  within  the  mus- 
cular sarcolemma  alike  undergo  degeneration  (Risdon  Bennett,  Bird,  Ogle, 
I^ith,  Society's  Trafis.,  vol.  iii,  pp.  273,  276,  281).  In  such  cases  there  was 
evidence  of  previous  or  of  existing  pericarditis,  and  sometimes  of  rheumatism  ; 
the  heart  was  hypertrophic,  increased  in  weight,  and  the  fibrillae  exhibited  un- 
doubted evidence  of  extreme  brittleness  (Barlow,  Path.  Society's  Trans,,  vol. 
iv,  p.  71 ;  Bristowe,  Peacock,  Cliolmeley,  1.  c,  vol.  v,  pp.  84  and  102;  vol.  vi, 
pp.  147  and  148).  A  section  showed  the  muscular  sunstance  of  the  walls  of 
the  ventricle  to  be  increased  in  thickness,  encroached  upon,  and  in  part  re- 
placed by  s(mie  adventitious  product.  Towards  the  base,  the  muscular  sub- 
stance gradually  disappeared  at  the  expense  of  its  outer  part,  so  that  at  the 
distance  of  three-quarters  of  an  inch  from  the  aortic  valves,  and  from  that 
point  upwards,  it  was  entirely  wanting,  and  was  replaced  by  a  firm,  dense, 
slightly  translucent  fibrous  tissue,  which  extended  some  little  way  upwards  on 
to  the  aorta,  and  downwards  on  the  exterior  of  the  muscle,  gradually  losing 
itself  in  the  substance  of  the  j)ericardium. 

Several  masses  of  dcpa*«it  existed  in  the  muscular  substance,  of  an  irregular 
form,  opaque,  yellowish,  and  somewhat  firm.  This  deposit  consisted  of  cell- 
elements,  fatty  particlttf,  and  degenenite  muscular  fibres.  The  cells  were 
spherical,  and  varied  in  size  from  yoVo^^  **^  ^io^^  ^^  ^^  ^°^^  >"  diameter, 
having  very  thin  walls,  easily  broken  down,  and  containing  a  few  granules. 
Some  larger  cells  showed  nuclei  in  their  interior;  and  they  were  arranged  in 
lines,  so  as  to  give  the  api>earance  of  fibres.  This  dcjxisit  was  considered  of  a 
doubtful  nature  as  to  its  being  malignant,  tuberculous,  concrete  pus,  or  fibrin- 
ous deposit,  such  as  is  sometimes  seen  in  the  spleen.  This  latter  view  was 
adopted  by  Dr.  R.  Bennett,  Mr.  Simon,  and  Dr.  Quain.  The  deposit  in  the 
heart  resembled  a  similar  lesicm  figured  by  the  late  Sir  Robert  Carswell  in  the 
fourth  fasciculus  of  his  "Morbid  Anatomy,"  plate  3  {Path.  Society's  Trans., 
vol.  iii,  p.  273).  In  some  cases  the  deposit  or  altered  part  appears  to  be  cir- 
cumscribed by  a  boundary  line,  where  blood-globules  are  abunaantly  present ; 
and  had  the  process  of  softening  continued  with  surrounding  vasc»ular  activity, 
**a  circumscribed  abscfss  must  liave  been  the  result;  if  absorption  had  taken 
place,  a  fibrous  degeneratitm  would  have  been  left  "  (Quain,  1.  c,  p.  281).  The 
simultaneous  occurrence  and  progress  of  both  these  forms  of  morbid  process 
has  also  been  observed  (Ogle,  I.  c,  p.  282).  In  one  cjise,  where  the  heart 
weighed  twenty  ounces,  the  legion  api>eared  to  consist  of  lymph  amongst  the 
muscular  tissue,  whi(>h  lymph,  becoming  converted  into  more  condensed  fibroid 
materal,  compressed,  and  ultimately  replaced,  the  muscular  substance  (Bris- 
towe, 1.  c,  vol.  vi,  p.  150). 

Dr.  Henry  Kenne<ly,  of  Dublin,  has  ol)served  that  enlarged  heart  forms  an 
important  element  in  the  natural  history  of  the  affection  (Ranking,  Abstract, 
vol.  XXX,  p.  93). 

ANEUKIHM   OF  THE   HEART. 

Latin  E<).,  Aneurmma ;  Fkkncu  Eq.,  Anirrisme;  Gkrmax  Eq.,  Aneuryama ;  Italian 

Eq  ,  Aneurisma. 

Deflnition. — A  protrusion  of  the  textures  of  the  heart  covered  in  by  the  endo- 
cardium and  the  visceral  pericardium,  cfiused  by  a  degenerate  portion  of  the  wall 
of  the  heart  yielding  to  the  pressure  of  the  blood. 

Pathology. — This  K^sion  is  usually  a  result  of  myocarditis,  where  a  |X)rtion 
of  the  heart's  texture  Ls  broken  down  by  the  efifects  of  inflammation  into  a 
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finely  granular  detritus.  Although  myocarditis  is  seldom  seen  in  this  form, 
yet  its  result^i  are  apparent  after  absorption  of  the  fluid  material  in  the  shape 
of  irregular  patches  of  cicatricial  membranous  substance,  which,  yielding  to 
pressure  of  the  blood,  forms  what  is  known  as  a  true  (or  chronic)  aneurimn  of 
the  heart. 

The  following  summar}'  of  the  theories  that  have  been  held  regarding  the 
original  formation  of  such  aneurisms  is  given  bv  Dr.  N.  Pelvet  and  by  Mr. 
Henry  Arnott  in  the  Transact loni<  of  the  Patholog^ieal  Society  of  London^  p.  151, 
vol.  xix.     They  are  regarded — 

(1.)  Asa  result  of  incomplete  rupture  (Breschet,  Corvisart,  Lobstein). 

(2.)  As  a  result  of  ulceration  of  the  endocardium  (Kreysig,  Laennbc:, 
BourLLAUD). 

(3.)  As  a  result  of  alteration  of  the  lining  membrane,  the  nature  of  which 
is  not  stated  (Reynaud,  Ollivier). 

(4.)  As  a  result  of  inflammatory  softening  (Dance,  Chassinat,  and  Hart- 

MANN). 

(5.)  As  a  result  of  inflammatory  changes  (similar  to  those  described  in  the 
text),  by  which  the  muscular  substance  is  replaced  by  fibrous  material  (Cru- 

VEILHIER,  ROKITANSKY,  CrAIGIE,  PeACOCK,  FoR(iET,  MeRCIER,  ThURNAM, 

NiEMEYER,  and  most  modern  pathologists). 

Such  aneurismal  sacs  may  attain  the  size  of  a  hazel-nut,  walnut,  or  a  hen's 
Qg^y  or  may  even  become  as  large  as  the  heart  itself.  The  entire  heart  in 
such  cases  is  generally  dilated. 

More  than  eighteen  examples  of  such  forms  of  disease  are  to  be  found  de- 
scribed in  the  pages  of  the  Tranmctlons  of  the  Pathological  Society  of  Lotulon. 
One  remarkable  instance  Ls  related  by  Mr.  Henry  Arnott  (1.  c,  vol.  xix,  p. 
149),  which  is  a  unique  specimen  of  a  cardiac  aneurism,  "leading  out  from 
the  upi)er  part  of  the  left  ventricle,  behind  and  below  the  aortic  opening, 
forming  a  large  pouch,  extending  backwards,  upwards,  and  to  the  left,  with  a 
patent  orifice  two  inches  in  diameter.  Its  walls,  two  to  three  lines  thick,  had 
undergone  calcification  to  a  considerable  extent,  studding  the  fibroid  material 
of  which  they  were  otherwise  composed.  Of  eighteen  cases  recorded  in  the 
Society's  Transact iotutf  it  is  stated  that  the  aneurismal  j)ouch  in  fifteen  sprang 
from  the  left  ventricle,  and  in  six  of  those  from  the  upper  part  of  that  cavity. 
It  is  also  recorded  that  one  of  the  first  cases  related  m  the  Transactions  is  an 
aneurism  of  the  left  auricle — a  condition  so  rare  that  Rokitansky  sjKjaks  of 
only  one  undoubted  instance  on  record,  besides  one  in  the  Pathological  Mu- 
seum at  Vienna.  A  summary  of  seventy-four  causes  is  also  given  by  Thumam, 
in  fifty-eight  of  which  the  loft  ventricle  was  the  seat  of  the  aneurism,  and 
nine  of  these  were  of  a  very  large  size.  One  of  them  was  so  large,  and  open(Kl 
from  the  apex  of  the  left  ventricle,  that  it  equalled  the  size  of  a  second  heart, 
and  was  filled  with  laminated  coagula  {Med.-Chir.  Trans.,  vol.  xxi,  p.  227, 
1858).  In  soventoeu  only  of  these  cases  was  Dr.  Thumam  able  to  obtain  in- 
formation as  to  the  occupation  of  the  sufferers;  but  of  these  seventeen  ca.ses 
he  writes:  "  It  is  a  striking  fact,  that  out  of  this  number,  Qight,  or  about  one- 
half,  should  have  been  soldiers — a  circumstance  that  would  lead  one  to  sus- 
pect that  exposure,  to  which  this  class  of  persons  is  subjected,  and  the  fonred 
exercise  they  undergo,  may  have  something  to  do  with  the  production  of  this 
lesion."  Several  ])repa  rat  ions  are  to  be  seen  in  the  Army  Medical  Depart- 
ment Museum  at  Netlev. 

Another  uni(iue  case  is  relatwl  by  Mr.  Thomas  P.  Pick  in  the  same  volume, 
j>.  lo().  Just  below  the  semilunar  valves  an  aneurismal  pouch,  the  size  of  a 
pigCH)n's  egg,  existed,  communicating  with  the  left  ventricle  by  an  opening 
sufficiently  hirge  to  admit  the  little  finger.  Another  aneurism  existed  in  the 
septum  between  the  ventricles,  and  communicated  with  the  aorta  by  a  small 
opening  at  the  bottom  of  one  of  the  sinuses  of  Valsiilva,  behind  one  of  the 
semilunar  valves. 
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Symptoms  are  obscure,  beyond  general  evidence  of  diseased  heart  and  the 
physical  »ign»  of  extended  dulness;  but  the  sphygmograph  may  show  evi- 
dence of  prolonged  arterial  expansion,  as  in  the  case  recorded  by  Mr.  Henry 
Amott,  wnere  the  symptoms  resembled  those  of  aortic  dilatation! 


ACUTE   ANEURIHM   OF  THE   HEART. 

Latin  Eq.,  An*:urysma  amium ;  Frknch  Eq.,  AnSvrisnie  aigu;  Gkrman  Eq.,  Acutea 

aneuryama ;  Italian  Eq.,  AneurUma  acuta. 

Definition. — Swell  lugs  caused  by  blood  effiised  into  the  substance  of  the  hearty 
awing  to  inflammatory  softening  and  rupture  of  the  endocardium  and  muscular 
tismte. 

Pathology. — Tliis  lesion  is  to  be  distinguished  from  the  one  previoa^ly  de- 
scribed. It  arises  from  Ulceration  of  the  cndocartlium  from  endocarditis;  the 
blood  then  forcing  \tn  way  through  the  rupture,  continues  to  tear  asunder  and 
to  separate  the  cardiac  muscular  texture,  and  so  producing  a  rounded  circum- 
scribed sac,  seated  mwn  the  walls  of  the  heart,  an  an  appendage.  Thus  an 
acute  aneurism  of  the  heart  is  forme<l  and  bounded  at  its  entrance  by  torn 
and  ragged  endocardium,  its  wall  consisting  of  the  forcibly  separated  fibres  of 
the  mu^'ular  substance  of  the  organ  (Niemeykr). 

Symptoms. — These  are  so  obscure  that  instances  are  on  record  in  which  such 
serious  aneurismal  conditions  exist  in  which  the  patient  has  been  able  to  fol- 
low his  usual  employment  "with  little  symjitoms  of  so  grave  a  state  of  mat- 
ters, and,  indeed,  with  so  little  discomfort,  that  he  expressed  himself  as 
having  enjoyed  excellent  health."  A  case  of  this  kind  is  recorded  by  Dr. 
John  Murray,  in  the  Patlwlogical  Society's  Transactions,  vol.  xx,  p.  131.  "  Tlie 
patient — a  man — had  gone  to  bed  the  previous  evening  in  his  usual  health, 
and  after  drinking  a  glass  of  beer  in  the  morning  he  felt  queer,  and  set  off  for 
the  hospital,  but  fainted  on  the  way.  A  double  basic  and  a  systolic  ai)ex 
murmur  was  heard  over  the  cardiac  region.     He  died  in  an  hour. 


Rri»TrRE   OF   THE   HEART. 

Latin  Eq.,  Diruptio;   Frknch  Eq,  Rupfure;  German  Eq.,  Rttpiur—Syn.,  Zerrcis. 

yuug;  Italian  Eq.,  liultuva. 

Dafinitioil. — Bursting  or  rupture  of  some  partj*  of  the  walls  of  tJie  heart,  in- 
cluding its  visceral  pericardium. 

Pathology. — spontaneous  rupture  and  ramollisMement  of  the  walls  of  the 
heart  have  iHim  occasionally  met  with  <luriiig  dis(^ased  conditions,  es{>ecially 
fiitiy  degeneration,  myoc«irditif<,  cardiac  abscess,  an<l  true  or  ftcute.  cardiac  aneu- 
rijnn.  A  healthy  heart  never  bursts,  in  spite  of  the  greatest  strain ;  but,  as- 
0ociatc<l  with  any  of  those  disi>ased  conditions,  the  heart  may  rupture  during 
Mime  unusual  exertion,  death  usually  ensuing  in  such  casi's  with  symptimts  of 
internal  hemorrhage. 

In  these  <legeni>rate(l  hearts  the  organ  is  flaccid,  so  that  if  an  incision  is 
made  into  the  ventricle^*  the  walls  collapse.  Its  substance  tears  with  great 
facilitv.  The  degeneration  which  lea<ls  to  rupture  is  almost  always  acrom- 
panied  by  some  change  in  its  color,  which  is  sometimes  dee]x;r  than  natural, 
and  at  others,  according  to  La(>nnec,  of  a  yellowish  tint,  like  that  of  an  au- 
tumnal leaf — an  apfM^aranct^  whi(?h  does  not  necessarily  occupv  the  whole 
thiekn(;ss  of  tlu*  muscular  substance,  but  often  merely  the  c(*ntral  layers.  This 
degenen»st»ence  is  sometimes  general,  but  often  partial,  affecting  only  the  walls 
of  one  ventricle  of  the  interventricular  partition,  or  the  walls  of  i>ne  auricle. 
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It  is  Irom  tliia  cause,  perhaps,  rather  than  from  any  other,  that  patiealfi  mm 
tiroes  die  from  rupttire  of  the  heart. 

Eifaroples  of  rupture  of  the  right  aide  of  the  heart  are  more  rare  than  thod 
of  the  left;  or,  according  to  Buuillaud,  there  are  six  ruptures  of  the  left  si 
to  four  of  the  right  aide.     Rupture  of  the  auriclei?  is  i>erhap«  as  ftequi 
that  of  tlie  ventricles ;  or,  out  of  the  t«ti  cases  mentioned,  four  were  ruptui 
of  the  right  auricle  and  two  of  the  left  auricle.     The  extent  of  the  rupturq 
when  it  takes  place  in  the  ventricle,  is  various.     In  one  caae  the  ventricle  wfl 
ruptured  from  its  apnx  to  ixe  base,  along  the  huIcus  which  wjiarale*'  the  MK 
veutriclea;  in  another  the  rupture  was  from  ten  to  twelve  lines; 
the  hase  of  the  ventricles  was  severed  from  the  aorW,  and  one  of  the  aorti 
valves  split  transversely.    It  is  remarkable,  however,  that  the  rupture  1 
eeldom  heen  found  at  the  apei,  where  the  walls  of  the  heart  have  least  fort 
and  consistency.    The  number  of  the  rupttires  is  aj*  various  a*  their  seat :  th^ 
out  of  forty-eight  cases  collected  hy  Ollivier,  eight  were  raulliple.    Again,  I 
two  cases  relate*!  by  Rostan,  there  were  two  ruptures  In  each  case  towards  tT 
apex  of  the  left  ventricle,    Mor^giii  gives  one  case,  and  Portal  anotbeir,  I 
wniph  there  were  three  ruptures  in  the  left  ventricle ;  and  Andral  met  with  j 
third,  iu  which  there  were  five  ruptures;  but,  of  these,  three  were  eupcrfini 
only  two  opening  into  the  cavity  of  the  left  ventricle, 

Corvisart  is  the  firet  who  has  given  examples  of  another  kind  of  rupture  4 
the  heart,  and  it  is  that  uf  the  carnea;  columnR:,  or  tendons  of  the  valves.  Q 
is  probable  that  rapture  of  tliese  port?  is  owing  more  fi«quenlly  to  ramoUiBse^ 
meut,  or  to  induration,  than  to  any  other  cause.  Ijiennec,  however,  meutioiu 
a  case  in  which  it  appeared  to  result  from  ulceration.  In  lbre«  cases  related 
by  Corvisart  tlie  rupture  followed  some  violent  exertion ;  and  Berlin  saw  a 
case  in  which  one  of  thc»  tendons  was  ruptured  iu  consequence  of  a  violei 
lit  of  coughing.  Rupture  of  the  chordto  tend! new  sometimes  occurs  in  eoniu 
tion  with  mitral  valve  disease. 

Evidence  of  such  a  lesion  is  seen  after  death  in  the  ruptured  filaments  cud 
ing  up  and  forming  little  elevations  of  the  retrnctcd  eudo,  which  generauf 
become  covered  with  fibrinous  cuagula  and  hardened  lymph.  When  scv«ri| 
rupture,  the  edpe  of  the  valve-Iappct  recedes,  forming  a  hruiid  rniiwd  mats 
(Alley  3tei!iealjiepori  for  1868,  where  excellent  drawmgs  are  given  of  such. 
lesion). 

Sjrmptoma. — The  fim  symptom  in  nil  these  cases  ha^  beeu  a  sudden  a 
of  sufiiK'ation;  and  the  patient  has  in  general  suddenly  died,  although  t: 
intitnucM  he  has  survived  a  few  days. 

In  rare  instance  a  brief  period  of  violent  pain  under  the  sternum  hu  b 
experienced,  shooting  towards  the  left  shoulder  and  along  the  arm. 
that  rupture  is  survived  beyond  u  few  hours, and  then  only  when  the  extravi 
satiou  of  blood  ii<  a  mere  filtration  through  the  degenerate  cardiac  tissue,  I 
rent  graduall}'  increa-'ing.  Symptoms  then  arc  less  active,  and  physical  sigl 
may  mark  the  progress  of  the  flow  into  the  pericardium.  Usually,  howevi 
death  is  suddeu,  the  j>ericardium  being  filled  with  blood  flowing  from  a 
wardly  irregular  but  amooth-edge<l  rent  of  variable  length,  oi»euing  into  tl 
deeper  flesh  of  the  heart,  which  seems  torn,  mangled,  and  imbedded  ij 

clot  tNlEMEYEHl. 

Of  the  eases  of  absolutely  sudden  or  instauLnneous  death  from  fatty  dra 
eration  of  the  heart,  referred  to  under  that  topic  and  analyzed  by  the 
nin«  died  from  rupture  or  laceration  of  some  part  of  the  texture  of  tb 
Such  was  the  mode  of  death  of  Dr.  Abererombie ;  a  rent  half  an  inch 
length  existed  in  the  posterior  aspect  of  the  left  ventricle,  from  which  thl 
pencardium  was  suddeuly  filled  with  blood.  Such  cases  die  of  broken  hearts 
— literally,  not  figuratively.  Their  cords  are  either  torn  asunder,  or  the  fibrea 
aud  minute  vessels  of  the  substance  of  the  heart  are  lacerated.  In  one  instance 
there  was  sudden  rupture  of  the  mitral  valve.     In  five,  the  substance  of  th4 
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left  ventricle  was  ruptured,  two  at  the  upper  and  posterior  part,  three  across 
or  along  the  anterior  wall,  and  more  or  less  close  to  the  septum.  In  one  there 
was  rupture  of  the  septum  itself,  penetrating  the  right  ventricle. 


PARASITIC   DISEASE  OF   THE  HEART. 

Latik   E<).,  Morbus  parasiticus;    French  Eq.,   Maladie  paraaitnire ;  German   £q  , 
Parasiiische  krankheit;  Italian  £q  ,  Malaitia  parasitica. 

Daflnition. — Lesiam  caused  by  the  localization  of  parasites  in  an  immature  or 
nonsejtual  condition. 

Pathology. — The  nature  of  the  parasites  associated  with  such  forms  of  dis- 
ease has  been  already  fully  described  in  vol.  i,  pp.  144,  186,  and  188.  It  re- 
mains only  to  be  noticed  here  that  cysticerci  have  been  found  in  the  human 
heart  when  enormous  numbers  of  them  existed  at  the  same  time  in  other  mus- 
cles of  the  body.    The  echinococcus  has  also  been  met  with  (Niemeyer). 

Hydatids  or  Echinococcus  cysts  have  been  found  in  the  walls  of  the  heart, 
beneath  the  inner  membrane.  Dupu}i,ren  found  hydatids  in  the  thickness 
of  the  right  auricle,  forming  a  tumor  projecting  into  the  cavity  as  large  as 
the  heart  itself  Morgagni  Ibund  in  an  old  man — who  had  in  no  degree  suf- 
fered from  palpitation,  syncope,  or  irregularity  of  pulse,  but  had  died  of  acute 
disease — a  cyst  the  size  of  a  cherry  in  the  walls  of  the  left  ventricle.  Such 
parasitic  cysts  abound  in  sheep  and  oxen. 


MALFORMATIONS  OF  THE  HEART. 

Latik  Eq.,  Dfformiiates  inffniitas;  French  Eq  ,  Vices  de  conformation;  GermXn  Eq., 

Misshildungen ;  Italian  Eq.,  Vizi  di  conformazione. 

Deflnition. — Deviations  from  the  normal  developyn^nt  of  the  heart  occurring  in 
the  earlier  periods  of  gestation,  and  before  the  termination  offcetal  life. 

Pathology. — After  what  has  l>een  already  written  regarding  malformations 
in  vol.  i,  p.  233,  the  more  practically  important  and  common  malformations 
of  the  heart  may  be  here  simply  enumerated.  They  may  be  arranged  under 
the  following  heads : 

1.  Misplacements  of  the  heart  {eatopia  cordis)  occurring  congenitally,  as  in 
cases  of  transposition  of  the  \nscera.  For.  an  account  of  all  that  is  known  on 
this  subject,  tne  reader  is  referred  to  a  paper  by  Professor  Allen  Thomson 
in  the  Glasgow  Medical  Journal  for  July,  1853;  and  to  the  Lancet  of  August 
8,  1863,  where  the  condition  is  descril)cd  by  Proferror  W.  C.  Maclean  as 
having  been  recognized  during  life.  For  an  excellent  rcjwrt  on  cases  of 
ectopia  cordis^  see  Pathological  tiocietys  Transactions,  vol.  vi,  p.  98. 

2.  Congenital  defxciency  or  absence  of  the  pericdrdinm,  in  wliich  the  heart  is, 
as  it  were,  naked,  and  lying  in  one  cavity  with  the  lungs  (^Pathologieal  Socie- 
ty's Transactions^  vol.  iii,  p.  60;  vol.  vi,  j).  101)). 

3.  Arrest  of  development  of  the  heart  at  an  early  period  of  foetal  life:  as  in 
hearts  with  one  auricle  and  (me  ventricle;  with  imjK^rfect  sefiaration  of  the 
ventricles;  cases  of  contraction  or  absence  of  the  pulnumary  artery,  the  aorta 
arising  fnmi  the  right  ventricle,  and  the  septum  of  the  ventricles  imperfect. 
Iq  cases  of  imperfect  septa,  the  aorta  sometimt»s  arises  from  the  two  ventricles. 
Hometimes  the  ventricular  septum  is  wholly  absent. 

4.  Premature  closure  of  fetal  passages — the  foramen  ovale  and  ductus  arte- 
riomui — malformations  causing  changes  which  ought  not  to  oisue  till  after  birth. 
The  con8e<|uen(*c»s  of  such  premature  results  are  chiefly  cyanasis,  combiue<l 
with  iiniierfect  dilatation  of  the  branches  of  the  pulmonary  artery. 
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5.  Irregularity  of  the  valves,  and  oriains  of  vessels^  which  puiy  not  in  the  fird 
instance  interfere  with  the  functions  of  the  hearty  but  which  are  apt  to  lay  the 
fpundaiions  of  disease  in  after-life.  Examples  are  to  be  seen  in  cases  where 
two  aortic  valves  occur;  where  there  is  fusion  or  union  of  two  of  the  valves; 
where  there  is  transposition  of  the  aorta  and  pulmonary  artery,  both  auricles 
opening  into  the  left  ventricle  (1.  c,  vol.  vi,  p.  117).  Excess  of  pulmonary 
valves  (1.  c,  vol.  iii,  p.  301 ;  vol.  iv,  p.  102).     (See  vol.  i,  of  this  work,  p.  233.) 

The  treatment  of  malformations  which  are  associated  with  cyanosis  is 
mainly  preventive  of  dyspnoea  and  palpitation,  by  the  avoidance  of  fatigue 
and  mental  excitement,  the  maintenance  of  temperature,  and  especially  by  a 
nourishing  diet  and  warm  clothing. 


CYANOSIS. 

Latin  Eq.,  Cyanosis;  French  Eq.,  Cyanose;  Grrman  £q  ,  Cyanose — Syn.,  Blausuehi; 

Italian  £q.,  CyanosL 

Definition. — A  pecidiar  blue  condition  of  the  skin  symptomatic  of  various  mat* 
formxitions  or  derangements  of  the  heart  and  great  vessels,  so  that  a  small  portion 
only  of  the  blood  is  subjected  to  aeration  in  the  lungs. 

rathology. — ^The  blood-corpuscles  absorbing  oxygen  in  the  lungs  convey  it 
through  the  circulation  to  every  part  of  the  body,  and  thereby  render  the 
metamorphosis  of  tissue  possible.  If  this  absorption  of  oxygen  of  the  lungs 
by  the  blood-corpuscles  is  for  any  reason  stopped  or  diminished,  arterial  blood 
retains  the  properties  of  venous  blood,  and  the  condition  termed  cyanans 
arises. 

In  its  minor  degree  it  is  associated  with  various  forms  of  cardiac  and  pul- 
monary derangement,  having  the  effect  of  obstructing  the  flow  of  blood  in 
the  veins  of  the  lungs  and  of  the  system  generally.  The  chief  of  these  is  con- 
striction or  j)artial  obstruction  of  the  pulmonary  arter}',  combined  with  sv»- 
temic  venous  engorgement.  In  such  an  acute  form  it  may  be  assoc^iated  with 
croup,  diseases  of  the  heart,  and  cholera. 

In  case«  of  cyanosis  the  skin  is  usually  thin,  the  capillaries  abnormally 
large;  hence,  when  obstruction  to  the  pulniouary  and  systemic  venous  circu- 
lation causes  imperfectly  aerated  blood  to  flow  throughout  the  system — and 
still  more  so  in  cases  when,  in  consequence  of  some  congenital  malformation, 
a  small  portion  only  of  the  blood  is  subjected  to  the  aerating  influence  of  res- 
piraticm — a  dark,  dusky,  more  or  less  livid  hue  is  imparted  to  the  skin. 

In  its  more  severe  form  the  condition  is  usually  associated  with  such  a  mal- 
formation, disease,  or  injury  of  the  heart  or  great  vessels,  as  |)ermits  venous 
and  arterial  blood  to  mix,  and  after  mixture  to  be  so  distributed  to  the  svs- 
temic  capillaries.  A  patulous  condition  of  the  dtu-tu^  arteri(n<us,  an  open 
foramen  ovale,  a  deficiency  of  j)art  of  the  septum  of  the  ventricles,  a  heart 
forme<l  of  one  ventricle  and  one  auricle  only — the  aorta  and  pulmonarv  arterv 
rising  from  a  common  trunk — are  amimgst  the  usual  conditions  which  lead  to 
cyanosis. 

It  is  usually,  therefore,  a  congenital  affection,  and  the  ])hysical  signs  vary 
with  the  precise  condition  of  the  heart  and  arteries  to  which  the  cyanotic  dis- 
coloration is  due.  The  acticm  of  the  heart  is  usually  uiore  forcible  than  in 
health,  and  hypertrophy  and  dilatation  of  the  right  ventricle  are  almost 
always  present.     Deficiency  of  animal  heat  is  also  a  constant  phenomenon. 

The  causes  of  cyanosis  are  arranged  by  Vogel  into  two  groujxs:  (1.)  In  the 
one  grouj)  the  suj)ply  of  oxygen  to  the  blood,  and  consiMjuently  the  oxidation 
of  the  blood-corpuscles,  is  prevented  by  derangements  of  the  respiration  or 
circulation  (i.  e.,  by  causes  which  are  external  to  the  blcMxl);  (2.)  In  the  other 
group  the  blood-corj)uscles  lose  the  proi)erty  of  absorbing  oxygen.      This 
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occurB  in  8ome  cases  of  pycemia  and  the  last  stage  of  mdmanary  tuberciUosuf. 
There  seems  to  be  a  diminished  capacity  of  the  blood-corpuscles  to  redden 
themselves. 

Treatmant  must  depend  upon  the  nature  of  the  lesion  or  disease  which 
gives  rise  to  the  cyanosin.  ' 

ANGINA    PFXTORIS. 

Latin  "E^^  j  Angina  pectoris ;  French  Eq.,  Angine  de  poitrine ;  German  ¥,i^.^  Angina 

peetotna ;  Italian  i^<^.^  Angina  ]>eciorin. 

Daflnition. — Paiyi  or  gpa^m  of  a  weakened  hexirt  (Chevers),  referred  to  the 
loxcer  jxirt  of  tfie  Hternum,  or  to  the  prcpcordial  regiony  extending  throvgh  the  cheM 
to  the  left  MCfiptdUf  and  up  the  sternum  to  the  root  of  the  neck.  The  pain  is  char- 
tuterized  by  its  sudden ne^,  its  severity ,  and  by  a  sense  of  constriction  or  of  bum- 
ing.  It  compels  the  patient,  if  walking,  instantly  to  stop, — almost  prevents  inspi- 
ration.  Hie  pain  is  felt  likmcise  in  the  left  shoulder,  whence  it  sometimes  reaches 
to  the  elbow,  rarely  to  the  hand,  often  with  a  semtation  of  numbness  in  the  parts. 
A  tendency  to  syncope  exists,  associated  with  intense  anxiety,  and  a  sensation  of 
approaching  dissolution. 

rathology. — This  di.sease  had  attracted  little  attention  till  Dr.  Heberden, 
in  1772,  drew  the  attention  of  the  profession  to  it  by  two  papers  published  in 
the  second  and  third  volumes  of  the  Tranmctions  of  the  London  (Allege  of 
Phynicians.  He  conne<*ted  it  with  disease  of  the  heart ;  and  it  has  ever  since 
been  treated  of  in  conjunction  with  disease?  of  this  organ.  It  has  subsequently 
been  studied  bv  Drs.  Black,  Parry,  and  Jenner,  and  by  many  Continental  phy- 
sicians; and  fir.  Parry's  work — An  Inquiry  into  the  Symptoms  and  Causes  of 
the  Syncope  Anginosa,  commonly  called  Angina  Pectoris — will  well  repay  peru- 
sal, though  published  so  long  ago  as  1799. 

The  immediate  cause  of  the  i)aroxv8m,  as  shown  by  the  most  weighty  testi- 
mony, appears  to  be  a  sudden  im})ediment  to  the  coronary  circulaticm  of  the 
heart,  and  particularly  to  the  return  of  the  blood  by  the  coronary  veins. 
These  results  are  in  general  due  to  a  temporarily  over-distended  state  of  the 
chambers  of  the  heart,  and  an  inability  in  them  to  empty  themselves,  whether 
owing  to  weakness  of  the  muscular  parietes  of  the  left  ventricle  or  to  other 
causes.  If  the  cavity  of  the  left  ventricle  is  considerably  dilated,  or  its  walls 
attenuated  or  softened,  or  otherwise  degenerate,  the  contractile  |)ower  of  its 
miucular  tissue  will  be  impaired  in  proportion.  If  the  circulation  under  these 
circumstances  hap|>en  t^^  be  suddenly  hurried,  or  the  heart's  action  suddenly 
disturbed,  the  cavity  of  the  left  ventricle  may  become  so  much  distended  as  to 
render  it  incapable  of  contracting  efficiently  upon  its  contents,  which  would 
be  quickly  foilowcMl  by  distension  of  the  auricle  on  that  side,  and,  if  relief 
were  not  so<m  ex|)erieuced,  by  distension  of  the  right  side  of  the  heart 
(Bellingham). 

The  organic  lesions  of  the  heart  most  apt  to  be  attended  by  angina  are  con- 
ditions of  the  aortic  valves  which  j)ermit  of  free  regurgitati(»n,  with  a  rigid 
dilated  state  of  the  asc^ending  portion  of  the  arch  of  the  aorta,  which  permits  the 
blood  from  the  large  vessels  to  n»gurgitate  into  it,  c<mibin(.»d  with  either  of  the 
following  conditi<ms  of  the  left  ventricle:  (1.)  Dilatation  of  the  cavity  ;  (2.) 
Attenuation  of  the  parietes;  (3.)  Softening  or  degeneration  of  the  muscular 
tissue  (Bellingiiam). 

Any  one  of  those  morbid  conditions  may  be  present,  or  two  or  more  of 
them  mav  be  combined,  and  yet  angina  may  not  necessarily  occur,  so  long  as 
the  circulation  continues  tran<{uil,  and  so  long  as  the  left  ventricle  is  able  to 

S!t  rid  of  the  bhMMi  which  enters  its  cavity,  and  does  not  g(»t  over-distended. 
ut  if  the  heart's  action  becomes  disturbed  by  some  Bud<len  mental  emotion 

TOL.  II.  26 


386  SPECIAL    PATHOLOQT — ANGINA    PECTORIS. 

or  other  cause ;  or  eveu  without  thie  occurring,  if  the  stomach  is  loaded  with 
indigestible  food,  and  it  and  the  intestines  are  distended  with  flatus,  by  which 
the  cavity  of  the  chest  is  encroached  upon,  and  the  heart's  movements  are  im- 
peded, a  paroxysm  of  angina  is  the  general  result.  John  Hunter,  who  sufiered 
greatly  from  this  disease,  used  to  affirm  that  his  life  was  in  the  hands  of  any 
person  or  circumstance  which  acted  powerfully  on  his  mind  ;  and,  in  fact,  he 
ultimately  died  in  St.  George's  Hospital,  from  strong  but  suppre^ed  feelings 
on  a  point  in  which  he  was  interested.  Ascending  a  staircase  or  other  ac- 
clivity, or  indeed  any  active  exertion,  is  a  powerful  exciting  cause.  In  per- 
sons who  have  had  previous  attacks,  the  parox3rsm  is  liable  to  supervene  dur- 
ing sleep,  as  the  result  of  a  frightful  dream  disturbing  the  heart's  action,  or 
of  considerable  distension  of  the  stomach  by  flatus  impeding  the  movements 
of  the  heart. 

The  late  Sir  John  Forbes,  in  an  able  article  on  this  subject  in  the  C^ehpcr- 
din  of  Practical  Medicine^  has  shown  that  pleihora  becomes  a  very  common 
complication  of  angina  pectoris.  The  very  existence  of  angina  tends  to  pro- 
duce plethora^  if  it  did  not  previously  exist ;  a  sedentary  life  and  abanaon- 
ment  of  all  active  bodily  exertions  are  almost  inevitable  consequences  of  the 
disease. 

Angina  pectoris  ought  therefore  to  be  regarded  rather  as  a  symptom  of  or- 
ganic disease  of  the  heart  than  as  a  distinct  form  of  disease.  W  hat  dysptum 
is  to  the  lungs,  angina  ap|)ears  to  be  to  the  heart ;  so  that  Bellingham  has 
termed  it  the  "dyspnoea  of  the  heart." 

It  has  been  defined  by  Romberg  as  hypencsthesia  of  the  cardiac  plexus ; 
and  by  Bamberger  as  hypercinesh  (excessive  motion),  with  hypenEsihena,  the 
cardiac  plexus  being  assumed  to  be  the  source  of  the  pain  as  a  matter  of 
theory  only. 

Its  paroxysmal  character,  with  intervals  of  immunity,  associates  its  pa- 
thology with  disorder  of  the  nervous  system  of  the  heart,  to  which  the  oiganic 
changes  give  a  predisposition  (Niemeyer). 

Symptoms. —  The  paroxysms  of  this  disease  generally  supervene  suddenly, 
and  are  characterized  by  a  constrictive  anxious  pain,  fixed  most  commonly  on 
the  left  lower  half  of  the  sternum,  and  rarely  extending  above  the  fourth  rib. 
Occasionally,  however,  it  extends  over  the  whole  anterior  portions  of  the  chest, 
along  the  neck  to  the  lower  jaw,  into  the  back  and  shoulaer,  do^vn  the  arm  to 
the  elbow,  and  even  to  the  hand  and  fingers.  In  this  course  it  affects  exter- 
nally the  superficial  cervical  plexus  ana  its  ramifications,  as  well  as  the  an- 
terior thoracic  nerves,  the  cubital  nerve,  and  its  divisions.  The  pain  is  also 
sometimes  substernal,  and  then  follows  the  course  of  the  ner\'ous  plexus  placed 
between  the  folds  of  the  mediastinum,  and  also  the  branches  of  the  eighth  pair 
which  go  to  the  large  arteries  and  surround  the  bronchial  tubes.  The  pulse 
Is  sometimes  rapid,  sometimes  hardly  to  be  felt ;  and  the  breathing  is  some- 
times accelerated,  at  other  times  it  is  imperceptible.  Mr.  Hunter,  when  labor- 
ing under  the  paroxysm,  could  scarcely  feel  his  pulse,  and  thought  he  should 
die  unless  he  exerted  his  voluntar}'  muscles  to  aid  respiration.  Many  have 
died  so — asphyxiated. 

Darwin  has  seen  the  action  of  the  diaphragm,  and  consequently  the  phrenic 
nerves,  affected:  while  Laennec  mentions  that  the  lumbar  and  sacral  nerves 
also  partake  of  the  pain. 

Besides  the  parU  which  have  been  mentioned,  the  gastric  system  is  much 
affected,  the  patient  perhaps  bein^  in  an  instant  distended  with  flatus,  and 
only  relieved  by  rej)eated  eructations.  The  urine  is  sometimes  suppressed 
during  the  paroxysm.  In  all  cases  where  the  patient  is  not  broken  down  by 
disease,  the  mind  is  clear,  but  the  face  and  extremities  are  cold  and  pale.  At 
length  the  paroxysm  subsides  gradually,  when  much  flatus  is  dischai^ged,  ac- 
companied by  a  copious  and  almost  involuntary  flow  of  pale  limpid  urine,  and 
the  patient  for  the  time  recovers. 
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The  duration  of  the  paroxysm  depends  on  the  persistence  of  the  impedi- 
ment to  the  coronary  circulation.  Sometimes  the  pain  only  lasts  a  few  min- 
utes, while  at  other  times  it  will  continue  for  two  or  three  hours,  a  whole  day, 
or  even  longer.  The  inter\'al  of  respite  from  pain  is  likewise  very  uncei^in, 
from  a  few"  hours  to  a  few  days,  or  a  few  months.  Each  repetition,  how- 
ever, increases  the  tendency  of  the  pamxysm  to  return,  and  increases  its  vio- 
lence ;  and  at  length,  perhaps,  an  aggravated  attack  occurs  which  puts  a 
period  to  the  patient's  existence.  So  seems  to  have  died  the  late  John  Leech, 
as  John  Hunter  did. 

Prognosis. — ^The  danger  is  in  proportion  to  the  nature  and  degree  of  the 
organic  lesion  on  which  the  disease  depends.  Sir  John  Forbes  found  that 
of  »ixtv-four  recorded  cases  of  angina  forty-nine  died,  almost  all  of  them 
suddenly. 

Treatment. — The  indications  for  the  treatment  of  angina  pectoris  are  to 
be  found  in  a  study  of  the  lesions  on  which  the  paroxysms  are  found  mainly 
to  depend.  Medicine  can  do  little  more  than  mitigate  the  severity  of  an 
attack ;  and  this  is  generally  best  done  by  diffusible  stimulants,  such  as 
brandy,  ether,  chloroform,  ammQnin,  chlorodyne.  Alcohol  in  small  doses  often 
repeated,  sesquicarbonate  of  ammonia  in  doses  of  three  to  Jive  grain^y  the  mu- 
riate of  ammonia  in  doses  of  from  ten  to  twenty  grains,  have  each  purely  pow- 
erful stimulant  effects.  Hot  bottles  and  sinapisms  should  be  applied  to  the 
feet.     The  bowels  may  require  to  be  rapidly  and  efficiently  acted  upon. 

Dr.  Fuller  has  proi)ose(l  the  use  of  digitalis  in  angina  pectoris.  Dr.  Foth- 
ergill  has  used  it  in  true  angina,  not  mere  cardiac  asthma,  where  diffusible 
stimulants  were  of  little  use,  but  in  which  the  addition  of  thirty  minims  of 
Undure  of  digitalis  repeated  at  the  end  of  half  an  hour  gave  great  relief. 
Repeated  attacks  in  the  same  person  gave  an  opi)ortunity  of  testing  the  use 
of  the  digitalis,  and  according  as  it  was  given  or  withheld,  so  did  the  benefit 
result  or  not. 

It  has  also  been  beneficial  when  the  angina  was  associated  with  fatty  heart. 

In  that  form  of  angina  |>ectoris  where  there  is  evident  distension  of  the 
right  ventricle,  accompanied  by  palpitation,  dyspnoea,  and  lividity  of  the 
hjce  (cardiac  asthma),  the  frequent  use  of  digitalis  seems  to  exercise  a  stimu- 
lating influence  on  the  sympathetic  cardiac  ganglia  and  on  the  muscular 
fibres  (FoTHER(;iLL). 


PALPITATION    AND   IRRECJULARITY   OF   THE   ACTION   OF  THE   HEART. 

Latin  E<i.,  PalpUntio  et  tumullus  cordis;  FRENCH  Kq  ,  Palpitationa  ;  GxRMAN  £q., 
Hertklopfen  und  VnregflmiinHigkeit  in  der  Jferzthntit/ki'it ;  Italian  £q.,  Palpiiazionr 
€d  irregotariiA  del  cuore. 

D^nition. — Palpitation  and  disturbances  of  the  action  of  the  heart  unconnected 
with  organic  mii*chief 

Pathology. — The  interest  which  attaches  to  this  subject  consists  in  the  diffi- 
colty  which  sometimes  exists  in  the  recognition  of  fumtional  as  distinguished 
from  organic  dise^ise ;  and  the  fact  that  great  uneasiness  and  distress,  both 
mental  and  Inxlily,  n»sult  from  the  occurrence  of  functional  disturbance,  while 
its  persistence  is  apt  to  induce  organic  disease.  Death  has  resulted  from 
simple  functional  disturbance  (CrRAVKs). 

The  irregularities  are  of  the  following  kind  :  The  heart  may  beat  abnor- 
mally slow,  may  intermit,  may  have  a  rolling  action,  or  its  pulsations  may 
be  so  frequent,  and  its  action  so  irregular,  as  to  be  termed  palpitation.  These 
states  are  believe<l  to  be  caused  by  an  irregular  innervation  of  the  heart,  by 
which  it  is  rendered  morbidly  sensible  or  msensible  to  its  natural  stimulus, 
the  blood.     The  excessively  slow  pulse  is  often  caused  by  some  pressure 
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made  high  up  in  the  cervical  portion  of  the  spinal  cord,  or  by  congestion  or 
pressure  on  tne  brain.  The  other  states  are  perhaps  inexplicable,  and  may 
DC  considered  as  ultimate  facts.  The  irregular  and  rolling  action  of  the  heart 
is  in*  general  accompanied  with  hypertrophy,  or  other  disease  of  that  oigan. 

Fits  of  palpitation,  however,  may  occur  in  the  most  healthy  subjects,  and 
in  the  most  healthy  hearts. 

Palpitation  is  an  abnormal  innervation  of  the  heart,  by  which  its  acdons 
are  rendered  often  highly  irregular,  and  its  pulsations  remarkably  increased 
in  frequency. 

The  excitability  of  the  hearts  of  young  people  is  readily  accumulated  and 
as  readily  exhausted.  Everybody  Is  aware  how  powerfully  every  passion  and 
every  afrcction  acts  on  the  neart  and  changes  its  healthy  beat ;  as  also  how 
every  error  in  diet,  or  any  overexertion,  may  produce  the  same  effect.  Every 
moral,  as  well  as  almost  every  physical  cause,  may  consequently  be  the  remote 
agent  in  the  production  of  palpitation,  while  every  pathological  state  of  the 
heart  may  be  accompanied  by  it. 

As  a  primary  disease,  palpitation  seldom  occurs  before  puberty,  but  after 
that  period  it  is  common,  and  often  to  a  mast  distressing  degree  in  both  sexes. 
The  female,  however,  suffers  more  than  the  male,  and  especially  during 
amenorrha^a,  or  at  the  period  of  menstruation,  and  in  more  advanced  life 
when  menstruation  ceases. 

That  palpitation  is  merely  a  disease  of  the  function  of  the  heart  is  evident 
from  the  number  of  young  persons  who  suffer  from  it,  and  who  afterwards 
attain  a  hale  old  age.  Laeunec  says  it  is  generally  believed  that  habitual 
palpitation  of  the  heart  at  length  terminates  in  hypertrophy  or  dilatation  of 
that  organ  ;  but  he  adds,  "  I  have  seen  nothing  to  establisfi  this  fact."  Pal- 
pitation, however,  is  a  common  symptom  of  disease  of  the  heart.  Regarding 
palpitation  as  overaction  of  the  heart,  is  apt  to  engender  the  belief  that  it 
indicates  excess  of  power;  on  the  contrary  the  palpitating  heart  is  more 
nearly  allied  to  asthenia.  It  is  evidently  a  laborious  effort  on  the  part  of  the 
heart,  and  indicates  that  it  is  overtaxed.  It  is  generally  intimately  con- 
nec^ted  with  more  or  less  of  ventricular  engorgement ;  esi)ecially  as  a  result 
of  the  obstruction  to  circulation  from  diminution  in  the  calibre  of  the  arteries, 
as  in  Bright\s  disease,  jaundice,  and  whenever  |H)isoued  blood  is  coursing 
through  the  vessels.  The  palpitation  thus  induced  is  evidence  of  overtaxa- 
tion. The  symptoms  of  increased  action  are  subjective  and  j)erceptible  only 
to  the  patient — the  result  of  extreme  excitement  of  the  sensory  nerves  of  the 
or&:an. 

The  forms  of  functional  disturbance  which  simulate  organic  disease  of  the 
heart  are  palpitation,  fluttering,  or  a  "  rolling"  action  of  the  heart, sometimes 
associated  with  a  valvular  murmur  and  irregularity,  feebleness,  or  altered 
rhythm  of  the  heart's  action.  The  causes  of  such  plienomena  are  common 
to  adolescence  and  middle  adult  life,  and  are  nu>st  frecjuently  traceable  to  ex- 
cessive mental  exertion  and  sedentar}'  occupation ;  great  anxietv  and  strong 
mental  emotion ;  nervous  exhaustion  from  various  causes — sucli  as  uterine 
irritation,  excessive  veneiy,  masturbation ;  the  influence  of  poisons  on  the 
heart's  action — such  as  that  of  tobacco  and  alcohol ;  gout^  rheuvuitism ;  de- 
rangements of  the  stomach  and  liver,  characterized  by  the  existence  of  flatu- 
lence and  acidity  (Fxtllek). 

Exaggeration  of  the  functional  act*<  is  characteristic,  and  the  general  symp- 
toms indicate  great  distress,  a  sense  of  fulness  and  of  deep  oppression  in  the 
precordial  region,  pain,  breath lessuess,  and  tendency  to  faintness.  Frequent 
giddiness,  with  jmin,  heat  of  head,  singing  in  the  ears,  flushing  of  the  face, 
coldness  of  the  extremities,  are  associated  with  forms  of  dyspepsia  charac- 
terized by  excessive  flatulenc*e,  acid  eructations,  n»stlessness  at  night,  depres- 
sion of  spirits,  and  mental  anxiety  as  to  the  nature  and  probable  issue  of  the 
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disease ; — all  coutribute  to  induce  and  maintain  the  functional  disturbance  of 
Uie  heart  (Fuller). 

The  characteristics  of  palpitation,  as  due  to  functional  and  organic  causes, 
have  been  already  indicated  (see  p.  324,  ante),  and  repeated  examinations  of 
the  patient  are  necessary  to  arrive  at  a  just  conclusion.  Perversions  of  rhythm 
have  sometimes  been  attributed  to  functional  disturbance  merely ;  but,  when 
altered,  cardiac  rhj'thm  is  not  merely  of  temporary  duration,  but  is  attended 
with  giddiness,  faintness,  or  actual  syncope ;  it  is  more  likely,  in  the  absence 
of  positive  knowledge  as  to  the  state  of  the  heart's  tissue,  that  such  altered 
rhythm  is  due  to  organic  or  textural  degeneration.  Dr.  Fuller  has  so  found 
it  m  every  case  he  has  examined. 

Functional  disorder  of  the  heart  (under  the  name  of  "irritable  heart")  is 
very  common  among  soldiers,  and  is  occasionally  also  met  with  in  young  per- 
Bons  in  civil  life.  It  was  very  common  among  the  soldiers  during  the  late 
American  war,  and  was  considered  due  to  cardiac  imiscular  exhauMion  (Harts- 
horne).  It  was  familiarly  known  as  the  "  trotting  heart ;"  and  was  charac- 
terized by  great  frequency  of  action,  constantly  recurring  attacks  of  palpita- 
tion, and  pain  in  the  pnecordial  region. 

Such  palpitation  hap|)ens  chiefly  during  exercise,  but  often  occurs  when  at 
rest,  as  in  the  night,  hindering  sleep. 

Dizziness  and  headache  are  sometimes  constant,  or  only  during  the  fits  of 
palpitation. 

rain  may  be  dull  and  constant,  or  shooting  and  paroxysmal ;  its  site  gen- 
erally over  the  ai)ex,  where  the  skin  is  sometimes  also  sensitive. 

The  very  rapid  action  of  the  heart  is  accompanied  by  an  abrupt  jerky  im- 
pulse, of  irregular  rhj-thm,  with  a  short  sharp  first  sound,  and  a  distinct  sec- 
ond sound.  Sometimes  the  first  sound  can  hardly  be  heard,  as  in  the  asthenia 
of  continued  fever.  There  are  no  cardiac  nor  neck  murmurs ;  and  the  area 
of  percussion-dulne^s  is  not  increased.  The  i)ulse  is  greatly  influenced  b^ 
position,  being  less  by  twenty  boats  when  the  patient  is  lying  down,  and  ls 
usually  compressible.  The  breathing  is  generally  distressed  on  exertion,  but 
otherwise  there  is  no  constant  increased  frecjuency  of  respiration,  and  the  gen- 
eral health  is  of^en  good. 

The  disorder  is  an  ol)stinate  one,  and  wholly  unflti)  a  soldier  for  active  duty. 

The  antecedenUi  have  general  I  v  been — (1.)  Forced  marches ;  (2.)  Fever;  (3.) 
Camp  Diarrhea  (Dr.  (^lynier,  "  l)a  Costa's  Medical  Diagnosis;"  Hartshorne, 
in  Amer.  Journal  of  Medical  ^Science ^  July,  18()4). 

Symptoms. — The  attack  of  palpitation  may  l>e  sudden,  or  it  may  be  pre- 
ceded by  acidity,  flatulence,  or  other  affection  of  the  stomach.  It  has  many 
degrees.  In  young  i>ersons  of  a  delicate  constitution  it  often  occurs  in  a  slight 
degree  nightly ;  so  tnat  tlu^  patient,  on  going  to  bed,  passes  many  hours  sleep- 
leesly,  not  only  feeling  his  heart  beat,  but  also  hearing  it.  His  subse((uent 
sleep  is  unrefreshing,  and  he  awakes  in  the  morning  more  tired  and  jaded 
than  when  he  went  to  IhmI. 

lu  some  cases,  jis  in  young  women  laboring  under  leucorrhoea,  the  palpita- 
tion is  constant,  the  pulst*  beating  for  many  wcvks  at  150  to  180  strokes  in  a 
minute.  In  other  castas  it  is  paroxysmal.  When  the  ])aroxy8m  is  formed, 
the  pulse  may  still  preserve  a  regular  rhythm,  only  greatly  increased  in  fre- 
quency, while  its  fon*e  may  be  increased  or  (liminishiHl.  In  the  severest  cases, 
however,  the  pulse  is  so  rapid  that  it  hiw  a  mere  vibratory  motion,  and  cannot 
be  counte<l,  while  its  rhythm  is  extremely  irregular.  The  force  of  the  heart's 
action  also  is  at  one  time  excessive,  and  at  another  it  is  not  to  be  felt.     In 

general  the  contni(*tion  of  the  ventricles  is  so  rapid  that  it  is  im))ossible  to 
ear  the  sound  of  the  auricles ;  and  again,  so  singularly  irregular  is  the  ac- 
tion of  the  heart  that  the  auricles  may  contnict  at  the  same  tune  as  the  ven- 
tricles, or  perhai^s  contract  three  or  four  timc»<  for  the  ventricles'  on<»e;  and, 
indeed,  the  heart  ap|>ears  to  act  with  every  possible  degree  of  irregularity. 
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Thus  it  is  characterized  by  an  accelerated  and  sometimes  unrhythmical  beat- 
ing of  the  heart,  accompanied  usually  by  a  feeling  of  dread  and  by  dyspnoBa. 
In  general  the  other  branches  of  the  eighth  pair  are  affected  besides  the  car- 
diac branch  ;  for  the  patient  oflen  becomes  distressingly  distended  with  flatus, 
and  that  almost  on  the  instant,  while  his  deep  sighing  shows  the  pulmonary 
as  well  as  the  gastric  branch  to  be  involved.  The  patient  having  Iain  in  thb* 
state,  pale,  anxious,  and  restless  for  a  greater  or  less  length  of  time,  the  fit  at 
length  terminates,  and  the  pulse  perhaps  is  restored  to  its  natural  frequency 
and  healthy  rhythm  as  instantaneously  as  it  had  lost  them.  The  patient  now 
passes  a  considerable  quantity  of  pale  limpid  urine,  and,  though  feeble  fe>m 
exhaustion,  is  once  more  able  to  sit  up  and  so  far  to  exert  himself. 

The  duration  of  the  paroxysm  varies ;  ^sometimes  it  lasts  a  few  minutes, 
sometimas  a  few  hours,  while  Laenuec  speaks  of  a  paroxysm  connected  with 
organic  disease  which  lasted  a  week.  The  interval  between  the  paroxysm  is 
also  uncertain.  In  young  persons  it  may  occur  every  twenty-four  hours,  two 
or  three  times  a  week  or  every  month,  or  a  still  longer  period  may  elapse.. 

Diagnosis. — The  fact  of  palpitation  cannot  be  mistaken ;  but  the  nature  of 
the  irregularity  is  not  always  easy  of  recognition.  Chlorosis,  hysteria,  dis- 
eases of  the  womb,  leucorrhcea,  excessive  venery,  must  all  be  recognized  as 
cabbie  of  accounting  for  the  condition. 

Trognosis. — Palpitation  is  seldom  dangerous,  unless  conjoined  with  organic 
disease  of  the  heart ;  and  when  merely  an  idiopathic  disease  in  youth,  it  fre- 
quently subsides  as  the  patient  advances  in  life. 

Treatment. — During  the  paroxysm  the  patient  should  lie  flat  on  his  back, 
bare  his  neck  and  chest,  and  allow  the  air  to  blow  freely  over  him.  The  best 
remedies  are,  camplvor  mixture  and  elher  5ii  with  some  slight  opiate,  as  the 
syrup  of  poppies  3i,  or  else  tincL  hyoscyami,  nJ!xx;  and  this  should  be  repeated 
every  quarter,  or  every  half  hour,  or  hour,  according  to  the  severity  of  the 
attack,  till  the  heart's  action  is  soothed.  Cold  brandy  and  water,  as  it  is 
always  at  hand,  is  an  excellent  substitute  for,  or  adjuvant  to,  that  medicine. 
Again,  if  the  attack  occurs  shortly  after  a  meal,  some  purgative  medicine 
should  be  given  to  clear  the  stomach  and  bowels. 

Leeches  to  the  os  uteri  in  females,  and  to  the  fundament  in  males,  some- 
times relieves  palpitation — proceeding  in  the  one  case  from  uterine  hysteria, 
and  from  varicose  veins  and  hyj)ochondriasis  in  the  male. 

Digitalis  is  useful  in  some  cases  of  irregularity  of  the  heart's  action ;  such, 
for  example,  as  in — 

(a.)  Palpitation  and  acute  depression  of  the  heart's  action  from  shock  (^Pa- 
ralysis of  the  sympathetic  of  Romberg),  marked  by  a  small  feeble  pulse,  coldnes.^ 
of  skin,  cold  breath,  diminished  temperature,  and  evidences  of  the  organic 
system  of  nerves  being  acutely  depressed.  In  such  a  case  the  heart's  walLt 
contract  inefTectively.  The  heart  does  not  resjwiid  to  the  stimulus  of  ita  con- 
tents, and  there  is  failure  of  its  action.  In  this  condition  Dr.  Fothergill 
bears  testimony  that,  combined  with  other  stinmlauts,  its  administration  in  a 
case  of  shockj  following  parturition,  was  followed  by  the  most  satisfactor>' 
results.  Dr.  Wilks  bears  similar  testimony  {Med.  Times  and  Gazette,  Jan.  16, 
1864).  In  this  wise  the  patient  seemed  to  be  in  articulo  mortis — the  face  livid, 
no  pulse  at  the  wrist,  and  a  mere  fluttering  heard  over  the  region  of  the  heart. 
Brandy  and  ether  had  been  given  with  no  result ;  and  dissolution  being  im- 
minent, it  was  determined  to  administer  digitalis,  of  which  half-<irachm  dosc^ 
of  the  tincture  were  given  ever}'  hour.  After  four  doses  reaction  took  place, 
and  after  seven  doses  complete  recovery  (K'curred.  The  full  veins  and  condi- 
tion of  the  heart  indicated  distension  and  ])anilvsis  of  the  heart  (Fothergill, 
BrU,  Med,  Journal,  July  29,  1871 ). 

(6.)  The  irregular  action  of  canliac  asthenia. 

(c.)  Of  palpitation  in  dilates]  heart. 

The  paroxysm  past,  the  patient,  though  much  exhausted,  speedily  recovers 
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his  usual  health,  which  is  generally  feeble.  It  m  useful,  however,  to  coutiuue 
the  medicines  which  have  been  mentioned,  but  at  longer  intervals,  for  some 
time. 

It  is  important  in  these  cases,  however,  to  counsel  the  patient  strictly  a^  to 
diet,  for  without  such  auxiliary  assistance  medicine  is  ouen  of  little  service. 
On  ques^tioning  these  patients,  we  constantly  find  that  the  palpitation  returns 
after  tea  or  af^r  breaKfast,  or  whenever  hot  tea  or  hot  coffee  has  been  drank ; 
and  in  these  cases  it  is  extremely  desirable  to  wean  the  patient  from  all  hot 
slops,  and  to  induce  him  to  drink  cold  water  at  his  breakfast,  and  indeed  at 
every  meal ;  his  wine  also  should  be  limited  to  two  or  three  glasses  of  sound 
sherr\%  and  should  be  drank  diluted  with  water.  There  are  few  tonics  so 
beneficial  as  the  natural  tonic  of  cold  water ;  and  persons  once  accustome<l  to 
it  feel  a  return  to  a  modern  breakfast  as  a  punishment  rather  than  a  gratifi- 
cation. 

Section  XII. — Diseases  of  the  Bloodvessels. 
(«.)  Diseases  of  the  Arteries, 

ARTERITIS. 

Latik  Eq.,  ArteritUt;  French  Eq.,  ArUviie;  German  Eq.,  Entzutiaung der  arierxeji — 

Syn.,  Arteritis;  Italian  Eq.,  Arteritide. 

Definition. — Inflammation  of  the  textures  of  an  artery. 

Pathology. — Inflammation  of  arteries  is  a  disease  by  no  means  rare ;  and 
the  results  of  inflammation  are  common,  grave,  and  serious,  in  proportion  to 
the  region  where  arterial  inflammation  occurs,  ospecially  in  connection  with 
the  changes  known  by  the  name  of  atheroma,  which  are  "  in  continuity  with 
arteritis*^  and  which  graduate  from  a  condition  in  which  no  inflammatory 
results  can  be  found  into  one  in  which  inflammation  is  unmistakably  present 
(MoxoN).  Mere  redness  of  an  artery,  without  any  alteration  of  the  inner 
membrane,  may  be  simply  cadaveric,  owing  to  imbibition  of  blood-pigments. 

The  post-mortem  apix'arances  of  true  arteritis  are, — great  vascularity,  and 
especially  of  the  vasa  vasorum,  a  thickened  and  pulpy  state  of  the  inner  and 
lining  membrane,  which,  having  lost  its  glistening  aspect,  has  a  villous, 
rugous,  or  granular  aspect. 

Chronic  endarteritis  commences  with  relaxati(m  and  infiltration  of  the  tex- 
ture. In  one  form  there  is  gelatinous  thickening  of  the  inner  coat,  so  that  a 
moist,  pale,  reddish  layer  seems  to  lie  u|)on  the  inner  aspect  of  the  artery, 
sometimes  in  spots,  sometimes  spread  over  a  surface.  This  layer  consists*  of  a 
liquid  resembling  mucus,  in  which  fine  eliu«tic  fibres  and  round  or  s))indle- 
shaned  cells  lie  imbedded,  the  whole  covered  by  epithelium  (Niemeyer). 

There  mav  also  be  semi-cartilaginous  induration,  in  opaque,  bluish,  boiled 
white-of-egg-like  plates,  lying  on  the  inner  surface  of  the  arterv.  Under  the 
micniscoi)e  numerous  fusiform  and  reticulate  cells  art*  seen  in  broad  fasciculi 
of  connective  tissue.  The  proci^ss  is  thus  seen  to  be  an  active  one,  with  pro- 
liferation of  cells,  due  to  the  action  of  some  irritant  stniin  or  distension. 

Lymph  may  be  seen  on  the  surface  of  the  vessel,  and  slight  excoriations  or 
supi*rficial  ulcerations  may  be  ol)s(Tve<l  hero  and  there.  The  elasticitv  of  the 
artery  no  longer  exists,  so  that  rupture  taktv  place  very  readily.  ^^  hen  in- 
flammation begins  in  the  middle  tunic,  the  tissue  beneath  the  internal  coat  is 
of  a  specklwl  rechn^ss.  The  six)ts  soon  Ix^come  white  or  yellow,  and  elevated 
above  the  inner  surface,  n^senibling  small  pustules,  which  may  even  liquefy, 
so  that  actual  abscess<'s  have  Innm  establishwl  in  the  wall  of  an  artery  (Nii:- 
MEYKK).  **The  most  imiK)rtant  place  for  arteritis  to  occur  is  the  aorta,  espe- 
cially the  arch,  where  the  induration  and  loss  of  elasticity  is  attended  by 
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impairment  of  functioD,  leading,  sooner  or  later,  to  death ;  and  this  is  called 
*  aortitis' "  (Wilks). 

Inflammation  of  the  several  tissues  of  the  aorta  bear  the  same  relation  to 
the  process  as  described  in  pericarditis,  myocarditis,  and  endocarditis.  It  is 
rare  for  the  external  (tunica  adventitia)  coats — the  connective  tissue — to  be 
inflamed,  except  when  inflammation  or  ulceration  of  the  adjoining  lymphatic 
glands,  the  trachea,  or  other  neighboring  organs  extend  into  the  aorta.  In 
the  chronic  form  it  is  often  involved  in  pericarditis,  and  in  some  cases  of 
endocarditis  its  inner  coats  may  be  extensively  infiltrated  by  diffused  inflam- 
matory products  (Niemeyer).  The  middle  structures  are  most  prone  to 
undergo  fatty  degeneration,  or  simple  atrophy. 

Chronic  inflammation  of  the  internal  coat  of  the  arteries,  forming  the  in- 
cipient stage  of  ossification  and  atheroma,  is  one  of  the  most  frequent  of  dis- 
eases (ViRCHOw,  Niemeyp:r). 

Symptoms. — Local  pulsation  of  large  vessels  like  the  aorta  is  extremely 
energetic ;  and  as  we  know  that  in  cases  of  inflammation  of  the  carotid  there 
is  pain  when  the  vessel  is  pressed  upon,  so  pain  in  an  inflamed  aorta  may  be 
aggravated  by  motion.  A  murmur  is  appreciable  in  aortitis — a  loud,  rough, 
systolic  bruit — due  to  the  passage  of  blood  over  the  rugous  and  unpolished 
state  of  the  inner  membrane  (Gendrin,  Bamberger,  Farkes).  In  a  case 
related  by  Dr.  Parkes  it  was  heard  over  the  third  dorsal  vertebra,  down  into 
the  lumbar  region  {Med,  Times,  Feb.  23,  1850). 

So  long  as  aneurism  does  not  occur,  nor  rupture  or  stoppage  of  one  of  the 
smaller  vessels  by  the  formation  or  arrest  of  a  clot  of  nbrin,  there  may  be 
few  or  no  symptoms  to  indicate  chronic  inflammation.  But  if  the  results  of 
chronic  arteritis  are  extensive,  especially  in  the  form  of  atheroma,  the  de- 
mands upon  the  heart  become  increased,  and  hypertrophy  may  arise.  If  the 
chronic  inflammation  spread  from  the  arterial  walls  to  the  valves,  insufficiency 
and  stenosis  may  be  the  result.  If  insufficiency  of  the  aortic  valves  occur, 
the  hypertrophy,  if  existing,  may  not  be  maintained,  from  failure  or  imper- 
fect supply  of  blood  through  the  coronary  arteries,  and  so  degeneration  of 
the  substance  of  the  heart  may  result.  Then  follow  all  the  usual  symptoms 
of  retarded  circulation,  with  overloading  of  the  venous  system — cyanosis, 
dropsy,  and  suppression  of  urine.  Evidence  of  disease  in  the  peripheral 
arteries  warrants  the  belief  that  aortitis  may  also  be  present  in  a  more  ad- 
vanced stage  of  development. 

As  the  i>eripheral  vessels  become  more  dilated,  and  their  walls  more  rigid, 
the  })ulse  generally  feels  hard  and  full ;  and  the  course  of  the  elongated 
arteries,  as  seen  in  the  temporal  and  radial  regions  in  thin  persons,  is  remark- 
aWy  sinuous,  and  their  curvature  increases  with  each  bo^it  of  the  pulse,  which 
is  visible.     The  artery  can  be  felt  as  a  hard,  irregular  cord. 

Causes. — Rheumatism,  gout,  and  syphilis  seem  to  have  a  decided  influence 
in  the  development  of  aortitis  and  arteritis  generally. 

Treatment. — Leeches  should  be  applied  freely  over  the  course  of  the  vessel, 
and  large  doses  of  opium,  or  of  ether  with  cidoroform,  may  be  given  to  relieve 
pain  and  dyspuaja.     Iodide  of  potnj<sium  or  colchicum  may  also  be  indicated. 


FATTY   AND   CAIX'ARKOl'8   DEGENERATION — *%«.,  ATHEROMA,  OSSIFICATION. 

Latin    Eq  ,    D^qirnrrnfio,   adijhtsa  et  cnfcnren — Idem  valont,   Af/ieroma,  Omvertio  in 

enlcem;  Frknth   Eq.,  Dig^n^rescence,  grainRnise  rt  cnfcnire—Syn.j  Aiherrima^  (hh- 

sificntion ;   Grrmax    Eq.,    Fetiipe  und  kalkfonnifje    Kninrfunp — Syn.,   Aiheromm, 

Verknocherung ;  Italian   Eq  ,  Dcgeneranone^  ffrasHoaa  t  catcarra — Syn.,  Ateroma, 

Ossificazione. 

Definition. — Resxdt^  of  parenchtpnatous  inflammation  of  the  inner  arterial 
tunics. 
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Pathology. — The  able  summary  by  Dr.  Moxou,  in  the  sixteenth  volume  of 
Guy*8  Hoitpit€U  Reports  for  1870  and  1871,  **0u  the  Nature  of  Atheroma  in 
the  Arteries,"  clearly  shows  that  the  true  |)athology  of  this  lesion  is  a  result 
of  **  parenchymatous  inflammation,"  as  originally  a(scril)ed  by  Virchow,  and 
demonstrateci  by  Billroth,  Niemeyer,  and  others.  The  nature  of  this  process 
has  been  already  fully  described  under  the  topic  of  "Parenchymatous  In- 
flammation "  in  the  first  volume,  p.  78,  and  also  under  the  topic  of  "  Endo- 
carditis," vol.  ii,  p.  340. 

Chronic  inflammation  of  the  internal  coat  of  the  arteries  is  one  of  the  mast 
frequent  of  diseases  (ViKCiiow,  Nikmeyer).  The  relaxation  and  infiltration 
of  the  internal  coat  already  described,  where  there  is  gelatinous  and  semi- 
cartilaginous  thickening  of  the  inner  arterial  tunic,  shows  that  development 
of  atheroma  consists  in  changes  of  the  nature  of  parenchymatous  inflamma- 
tion. A  microsconic  examination  of  an  atheromatous  ])atch  shows  that  it 
consists  of  soft  yellow  matter,  and  gives  proof  of  a  disorganized  and  degen- 
erate state  of  the  walls  of  the  bloodvessel,  by  the  conspicuous  yellow  faded- 
looking  patches,  accompanied  in  graver  states  by  a  stony  layer,  or  a  soft 
matter,  made  up  of  the  common  products  of  tissue-degeneration — namely, 
granules  of  lime  and  fat,  shrtnls  of  tissue  and  cholesteriu  plates  (Moxon). 

But  these  results  are  not  obtained  without  an  active  process  of  morbid 
change  preceding  them,  and  with  profuse  generation  of  cell-elements  and 
corresponding  nutritive  disturbance,  owing  their  origin  to  certain  irritants 
acting  on  the  tunics,  and  es)x^cially  to  undue  strains  or  distension,  or  to  special 
irritants,  such  as  alcohol,  syphilis,  gout,  rheumatism ;  and  in  the  form  of 
endarteritis  deformans  it  is  an  extremely  common  disease  of  advanced  age. 
I  believe  that  a  large  proportion  of  cases  of  inflan\mation  of  the  larger 
vessels,  ending  in  atheroma,  are  of  syphilitic  origin  ;  and  I  believe  there  are 
similar  inflammations  of  the  mucous  membrane  of  the  large  intestine,  ending 
in  forms  of  dysentery,  which  are  also  syphilitic.  Such  spots  of  chronic  in- 
flammation are  always  found  at  the  points  most  exposed  to  strains  or  disten- 
sions, such  as  the  ascending  portion  and  arch  of  the  aorta,  and  the  places  of 
origin  of  the  vessels  which  pass  ofl*  laterally.  As  the  recent  accounts  given 
of  atheroma  bv  Billroth,  Niemeyer,  Wilks,  Moxon,  and  others,  are  based  on 
the  excellent  descriptions  of  the  proc^ess  given  by  Virchow,  and  which  cannot 
be  surpassed,  it  is  given  here  as  follows : 

"At  no,  period  in  the  course  of  this  centur\',"  writes  Virchow,  "has  a  com- 
plete understanding  ever  l)een  come  to  as  to  what  was  to  be  understood  by 
the  expression  *  atheromatous  change*  in  a  vessel.  Some  have  taken  the  term 
in  a  wider,  others  in  a  narrower  sense,  but  still  it  has  }K^rha[>s  l>een  taken  in 
too  wide  a  sense  by  all.  When,  namely,  the  anatomists  of  the  last  century 
applied  the  name  of  atheroma  to  a  definite  change  in  the  coats  of  arteries, 
tnev  of  course  had  in  their  minds  a  condition  similar  to  that  of  the  skin,  to 
which,  ever  since  the  days  of  ancient  (ireece,  the  name  of  atheroma  gritfoUicle 
(Grutzba/g) — st^baceous  or  epidermic  cyst — had  been  assigned.  It  is  self-evi- 
dent, therefore,  that  tht»  idea  of  atheroma  presup|)oses  a  cli>sed  sac.  Nobodv 
ever  called  anything  in  the  skin  an  atheroma  that  lay  oi)en  and  uncovered. 
It  was  therc»fore  a  curious  misapprehension  when  jKJople  reiHintly  b(»gan  to 
call  changes  in  the  vesst»ls  atheromata  which  wen?  notscMited  Ih»1ow  the  surface 
and  shut  oflT  from  the  surrounding  part^,  but  belonginl  to  the  surfac*e.  Thus, 
it  has  come  to  ]>ass  that,  instead  of  an  inclose<l  de}M)sit  Inking  in  accordance 
with  the  original  meaning  of  the  term  called  atheromatous,  a  change  has  fre- 
quently Im'cu  so  termed  which  commenci^s  (juite  at  the  surface  of  the  inti^nial 
arterial  c*oat.  When  the  matter  began  to  be  examined  more  minutely,  an<l 
fiitty  fMirtides  wen>  found  at  very  differents  }>oint^  in  the  walls  of  the  vessel, 
both  when  atheroma  was  and  was  not  present — when  at  last  the  c<mvi<*tion 
was  obtained  that  the  pnM>(^M  of  fatty  <leg(*neration  was  always  the  same,  and 
identical  with  the  atheromatous  change,  it  became  the  custom  to  unite  all 
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tlie  fonriH  of  the  fatty  degeneration  of  arteries  under  the  designation  ^ciheroma* 
Gradually,  {)eoplc  even  came  to  speak  of  an  atheromatous  change  in  vessels 
that  only  {)<)HseHsod  a  single  coat,  for  in  them,  too,  we  meet  with  &tty  pro- 

CeSHCH. 

"  At  all  times  there  have,  moreover,  been  observers  who  regarded  the  oasi- 
fi(;ation  of  vessels  as  a  change  belonging  to  the  same  category  as  atheroma. 
Ilaller  and  Crell  believed  that  the  ossification  proceeded  from  the  atheroma- 
tous mutter,  and  that  this  was  a  juice  which,  like  that  exuding  under  the 
periosteum  of  bone,  was  capable  of  generating  plates  of  bone  out  of  itselE 
Aft<jrwards  it  was  recognizea  that  atheromasia  and  ossification  were  two  par^- 
allol  processes,  which,  however,  might  be  referred  to  a  common  origin.  Now 
it  would,  I  think,  have  been  logical,  if  in  the  next  place  an  understanding 
had  been  come  to  as  to  what  this  origin  was  from  which  the  atheromatous 
(change  and  the  ossification  proceeded.  But,  instead  of  this,  the  track  of  &tty 
degeneration  was  pursued,  and  thus  the  atheromatous  process  was  extended 
t4)  a  imniber  of  vessels  in  which,  on  account  of  the  thinness  and  the  simple 
structure  of  their  walls,  the  formation  of  any  depot,  which  could  really  be 
compared  to  an  atheromatous  cyst  of  the  skin,  was  altogether  impossible. 

"  The  state  of  the  matter  here  also  is  more  or  less  very  simply  this,  that  two 
proccisses  must  be  distinguished  in  the  vessels,  which  are  very  analogous  in 
their  ultimate  result**. 

"  First,  the  mmplc  fatty  metamorphoinSf  which  sets  in  without  any  discover- 
able preliminary  st^ge,  and  in  which  the  existing  histological  elements  pass 
directly  into  a  state  of  fatty  degeneration  and  are  destroyed,  so  that  a  larger 
or  snuiller  pn)p()rtion  of  the  constituents  of  the  walls  of  the  vessel  perishes. 

"  And,  a  second  series  of  changes,  in  which  we  can  distinguish  a  stage  of 
irriiatioN  preceding  the  fatty  metamorphosis,  comj)arable  to  the  stage  of  swell- 
ing, cloudiness,  and  enlargement  which  we  see  in  other  inflamed  parts. 

"  I  have  therefore  felt  no  hesitation  in  siding  with  the  old  view  in  this 
matter,  and  in  admitting  an  inflammation  of  the  inner  arterial  coat  to  be  the 
st4irting-point  of  the  so-called  atheromatous  degeneration  ;  and  I  have,  more- 
over, ondoavoR'd  to  show  that  this  kind  of  inflammator\'  affection  of  the 
arterial  coat  is,  in  point  of  fact,  exactly  the  same  as  what  is  universally 
tonnod  endocarditis,  when  it  occurs  in  the  parietes  of  the  heart.  There  is  no 
other  diflercnce  between  the  two  processes  than  that  the  one  more  frequently 
runs  an  acute,  the  other  a  chronic  course. 

"  By  the  establishment  of  this  distinction  l)etween  the  different  processes 
which  occur  in  the  arteries,  the  difference  of  the  course  they  pursue  is  at  once 
accounted  for. 

"  If  we  examine  atheromasia  a  little  more  minutely — for  example,  in  the 
aorta,  where  the  pix)cess  is  the  most  common — the  first  thing  we  see  present 
itself  at  the  spot  where  the  irritation  has  taken  place  is  a  swelling  of  larger 
or  smaller  size,  and  not  unfre(|uently  so  largo  tis  to  form  a  reallv  hump-like 
projection  i  Bvckkl^  above  the  level  of  the  internal  surface.  'These  projec- 
tions are  distintruished  from  the  neighl>oring  parts  by  their  translucent,  cornea- 
like  ap|H»arance.  In  their  deejK^r  parts  they  l(H)k  moR*  opaque.  When  the 
change  has  lasted  tor  a  certain  time,  the  tirst  further  metamorphoses  do  not 
show  thonist^lves  at  the  surface,  but  just  where*  the  internal  comes  into  contact 
with  the  nnihlle  coat,  as  has  been  verv  well  destTibed  bv  the  old  writers.  How 
utlen  have  they  distinctly  contende<l  that  the  internal  coat  could  be  stripped 
off  over  the  atU'cted  sjx>t  I  Hent*e  arose  the  description  of  Haller,  that  the 
pultatvous  athen>maious  mass  lay  in  a  closed  cavity,  as  it  were  a  little  cystic 
tumor  Ivtween  the  internal  and  middle  vmxx.  The  onlv  mistake  was  that  the 
tumor  was  r\^«rarded  as  a  tlistincl  IhkIv,  separable  fn>m  the  ct»ats  of  the  vessels. 
It  is  rather  the  internal  ct>at  ils<»lf  which,  without  anv  well-defined  limits, 
pasK*s  into  a  state  of  di^eneration  within  the  pn>mineni  s]H»t.  The  farther 
this  degeneration  advaiu*i«,  the  more  distinctly  dt»es  an  inclosed  collection 
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arise  out  of  the  destruction  of  the  dee})e8t  layers  of  the  iutemal  coat ;  and  at 
lai«t  it  may  be  that  the  swelling  fluctuates,  and  that  upon  cutting  into  it  the 
pultaceous  matter  is  evacuated,  like  the  pus  when  an  abscess  is  cut  into.  Now 
if  the  mass  be  examined  which  i^  present  at  the  close  of  this  process,  numerous 
plates  of  cholesterin  are  seen,  which  display  thenu*elves  even  to  the  naked 
eye  as  glistening  lamellie — large  rhombic  tablets,  which  lie  together  in  lar^e 
numbers,  side  by  side,  or  covering  one  another,  and  altogether  i)ro<hice  a  glit- 
tering reflection.  In  addition  to  these  plates,  we  find,  under  tne  microscope, 
black-looking  granule-globules,  in  which  the  individual  fat-granules  arc  at 
first  very  minute.  These  globules  are  of^en  present  in  very  Targe  (juantity  ; 
some  of  them  are  seen  breaking  up  and  falling  to  })iece8,  particles  of  them 
swimming  about  as  in  milk.  Besides  these  there  are  amorphous  fmgments  of 
tiraue,  of  larger  or  smaller  size,  which  still  cohere,  and  are  rather  due  to  the 
softening  of  the  rest  of  the  substance  of  the  tissue  which  has  not  undergone 
&tty  degeneration  ;  and  in  them  heaps  of  granuk>sare  here  and  there  iml)ed- 
ded.  //  w  these  three  conMiAdentA  together ^  the  choleMerln,  the  granule'CelUy  and 
fat'f/ranuieSt  and  finally  the  large  lumps  of  half-softened  jtnbstance,  which  git^  the 
atheromatous  matter  it^  pultaceous  cJuiracterj  and  really  produce  a  certain 
degree  of  resemblance  to  the  contents  of  a  pultaceous — sebaceous,  epidermic 
— cyst  ( Grutzheutel)  of  the  skin. 

"  With  regard  to  the  cholesterin,  it  is  by  no  means  a  specific  product  ap- 
pertaining to  this  kind  of  fatty  transformation  alone.  On  the  contniry,  we 
see,  in  every  case  where  fatty  products  remain  stagnant  for  a  considerable 
time  within  a  closed  cavity  in  which  but  little  interchange  of  matter  can  go 
on,  that  the  fat  sets  free  cholesterin.  All  the  massi's  of  fat  which  we  meet 
with  in  the  Ixxly  contain  a  certain  (quantity  of  cholesterin  in  combination. 
As  to  whether  the  cholesterin  which  is  s<»t  free  had  already  previously  existe<l, 
or  whether  a  real  new  formation  of  it  takes  place  in  the  mrts,  not  a  wonl  can 
as  yet  be  said,  inasmuch  as  no  chemical  fact  has,  it  is  well  known,  been  made 
out  which  throws  any  light  ui)on  the  manner  in  which  the  formation  of  cho- 
lesterin is  effecte<l,  or  upon  the  substancc»s  out  of  which  cholesterin  may  be 
formed.  This  much,  however,  we  must  hold  fast,  that  cholest^'rin  is  a  prod- 
uct set  free  at  a  late  perio<l  from  stagnating,  and  particularly  from  fatty 
matters. 

"If  we  trace  the  development  of  the  atheromatous  c(mdition  a  little  further 
back,  we  come — anteriorly  to  the  jK^riod  when  the  pultaceous  matter  is  found 
in  the  seat  of  the  atheroma — to  a  stage,  where  nothing  more  is  found  than 
fiitty  degeneration  in  its  ordinary  form  of  granule-cells,  and  we  distinctly 
convince  ounnilves  that  the  process  in  this  stage  absolutely  differs  in  no  resj)ect 
from  that  which,  in  the  case  of  the  heart  and  kidney,  we  have  just  declared 
to  constitute  the  stagi^  of  fatty  metamorphosis.  At  this  (K^iod,  immediately 
before  the  formation  of  the  depot,  the  state  of  matters,  as  seen  with  a  high 
power,  is  about  as  follows:  On  making  a  section  we  s(»e  the  fatty  <t11s  which 
are  intersjK'rsed  through  the  twsiie  biH'oniing  hirger  towanis  the  middle,  and 
lying  more  cl<>s(»ly  together,  but  generally  bearing  the  form  of  <»ells.  As  we 
proeewl  from  within  outwards,  they  become  smaller  and  less  numerous.  All 
these  cells  are  filled  with  small  fatty  granuK*s  which  stronplv  refliH't  the  light. 
Hereby  is  pnNluced  what  looks  to  the  eve  in  a  secti<m  like  a  whitish  spot. 
Between  tluve  fatty  corpuscles  runs  a  mesfied  biwis-substance,  the  n»ally  fibrous 
stroma  of  thr  interiml  coat,  which  we  plainly  see  c(mtinue<i  towards  the  ex- 
terior into  the  normal  internal  coat. 

"This  fact,  that  we  are  able  to  accpiirethe  <HnM't  conviction  that  the  fibrous 
layer  which  iicfs  over  the  deoot  is  continued  into  the  fibrous  layer  of  the  neigh- 
boring normal  iN)rtions  of  tlie  internal  coat,  is  one  of  es|K*cial  value  in  the  in- 
ter|)retation  of  these.  i)n»cess<^.  In  this  manner  the  view  which  was  for  a  con- 
siderable time  defen<led  by  Kokitansky  (that  the  aflection  consists  in  a  de|N»sit 
upon  the  internal  coat;  is  also  refuted.     In  a  vertical  section  it  is  distinctly 
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seen  that  the  most  external  layers  run  in  a  curve  over  the  whole  swelling,  and 
return  into  the  internal  coat;  and  the  old  writers  were  quite  right  when  they 
said — speaking  of  a  stage  in  which  the  formation  of  the  atheromatous  depot 
had  already  made  considerable  progress — that  the  internal  coat  over  the  whole 
of  the  depot  could  be  stripped  off  in  a  piece.  On  the  other  hand,  however, 
we  can  convince  ourselves  that  the  inferior  layers  of  the  internal  coat  run 
directly  into  the  depot,  and  that  their  continuity  has  been  broken  by  their 
degeneration ;  so  that  we  have  not  to  deal  either  with  an  interjacent  deposit 
(between  the  internal  and  middle  coat;,  as  the  old  writers  supposed,  but  the 
whole  of  what  we  have  before  as  is  degenerated  internal  coat. 

"In  some,  particularly  violent  cases,  the  softening  manifests  itself  even  in 
the  arteries,  not  as  the  consequence  of  a  really  fatty  process,  but  as  a  direct 
product  of  inflammation.  Whilst  at  the  circumference  a  fatty  softening  takes 
place,  in  the  centre  of  the  seat  of  change  a  yellowish  cloudy  appearance  is 
seen  to  arise,  whereupon  the  substance  almost  immediately  softens  and  disin- 
tegrates, and  a  mass  of  coarse  crumbling  fragments  is  found  which  fills  the 
centre  of  tho  atheromatous  depot. 

"  In  the  last  place,  it  is  a  question  where  the  seat  of  the  fatty  degeneration 
really  is.  Here,  too,  again  (as  in  the  cornea)  it  may  be  imagined  that  the 
fat  is  deposited  in  spaces  inter\'ening  between  the  lamellse;  and  even  now  there 
are  still  a  small  number  of  histologists  who  will  not  admit  that  connective 
tissue  contains  only  cells,  and  no  empty  spaces.  But  if  a  section  through  one 
of  these  (atheromatous)  patches  be  examined  from  below  upwards,  it  b  seen 
that  the  same  structure  which  presents  itself  in  the  fatty  parts  shows  itself 
also  in  the  merely  horny  or  half  cartilaginous  layers.  Bands  of  fibres,  in  the 
intersections  of  which  small  lenticular  cavities  api)ear,  are  found  there,  as 
they  arc  also  in  the  normal  condition  of  the  internal  coat;  but  in  the  cavities 
and  in  the  bands  of  fibres  lie  cellular  elements.  The  enlargement  which  the 
part  undergoes  in  consequence  of  the  process,  and  which  we  call  aclerogis,  de- 
pends upon  this — the  cellular  elements  of  the  coat  increase  in  size,  and  a  mul- 
tiplication of  their  nuclei,  takes  place,  so  that  spaces  are  not  unfrequently 
found  in  which  whole  heaps  of  nuclei  are  lying.  This  is  the  mode  in  which 
the  process  sets  in.  In  many  cases  division  occurs  in  the  cells,  and  a  great 
number  of  young  (jells  are  met  with.  These  afterwards  become  the  seat  of 
the  fatty  dogenemtion,  and  then  really  perish. 

"Thus  we  have  here  an  active  process,  which  really  pro<luces  new  tissues, 
but  then  hurries  on  to  destruction  in  consequence  of  its  own  development. 
But  one  who  knows  that  the  fatty  degeneration  is  here  only  a  termination, 
and  that  the  process  is  really  a  formative  one,  inasmuch  as  it  begins  with  a 
proliferation,  he  can  readily  imagine  the  possibility  of  another  termination, 
namely,  os.iiJic(tt{on.  For  here  we  have  really  to  do  with  an  ossification,  and 
not  merelv,  as  has  recently  been  maintained,  with  a  mere  calcification;  the 
plates  which  pervade  the  inner  wall  of  the  vessel  are  real  plates  of  bone. 
Since  they  form  out  of  the  same  sclerotic  subsUmce  from  which,  in  other  cases, 
the  fatty  mass  arises,  and  since  a  real  tissue  can  only  arise  out  of  a  pre-exist- 
ing one,  it  follows  of  course  that,  when  the  process  terminates  in  fatty  meta- 
morph(3sis,  we  cannot  assume  this  to  consist  in  a  simple  dissemination  of  fatty 
particles  w^hich  has  taken  place  in  whatever  interspaces  we  like  to  fix  upon. 

"  The  essential  difference  which  exists  in  a  larg(5  vessel — as,  for  example,  the 
aorta — between  this  process  (atheroma)  and  simple  fatty  degeneration  is  there- 
fore this,  that  in  the  latter  a  very  slight  swelling  arises  on  the  surface  of  the 
internal  coat»  a  swelling  which  at  once  disapjxmrs  if  the  superficial  layers  be 
removed  by  a  horizontal  section,  and  beneath  which  there  still  remains  a  por- 
tion of  the  coat  unaltered.  In  the  other  case,  on  the  contrary'  { that  of  atheroma ), 
we  have,  in  the  extreme  stiige,  a  depot  which  lies  deep  beneath  the  compara- 
tively nornuil  surface,  covered  in  by  a  thin  film  of  internal  coat,  which  sepa- 
rates the  greasy  paste  from  the  current  of  the  blood — called  an  atheromatous 
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pudule — which  afterwards  bursts,  discharges  its  contents,  and  forms  the  afher- 
cmaiotis  ulcer.  This  commences  as  a  small  hole  in  the  internal  coat,  through 
which  the  thick,  viscous  contents  of  the  atheromatous  depot  are  squeezed  out 
CD  to  the  surface  in  the  form  of  a  plug;  gradually  more  and  more  of  these  con- 
tents are  evacuated  and  carried  away  bv  the  stream  of  blood,  until  at  last  there 
remains  a  larger  or  smaller  ulcer,  whicn  may  extend  as  &r  as  the  middle  coat, 
mnd  indeed  not  unfrequently  involves  it.  We  have,  therefore,  always  to  deal 
with  serious  disease  of  the  vessel,  leading  to  just  as  destructive  results  as  we 
pee  in  the  course  of  other  violent  inflammatory  processes. 

"  In  the  valves  of  the  heart,  also,  we  find  simple  fatty  degeneration  taking 
place  both  at  the  surface  and  deej)  beneath  it.  The  process  generally  pursues 
It*  course  so  latently  that  no  disturbance  is  perceptible  during  life,  nor  are  we 
able,  in  the  present  state  of  our  knowledge,  to  name  any  very  obvious  anatom- 
ical change  as  being  the  subsequent  result  of  it.  On  the  other  hand,  what 
we  call  endocarditis — what  can  be  demonstrated  to  arise  in  the  course  of  rheu- 
matism, and  may  indubitably  appear  as  a  sort  of  equivalent  to  the  rheumatism 
of  the  peripheral  jmrts — begins  with  a  swelling  of  the  diseased  »\x>t  ItJielf. 
There  is,  namely,  no  exudation,  but  the  cellular  elements  take  up  a  greater 
quantity  of  material,  and  the  spot  becomes  uneven  and  rugged.  Then  we  see, 
when  the  process  runs  its  course  somewhat  slowly,  either  that  an  excrescence, 
m  condyloma  arises,  or  that  the  swelling  assumes  a  more  mammillated  form, 
and  afterwards  becomes  the  seat  of  a  calcification  which  may  produce  real 
bone.  If  the  j)roce3S  nms  a  more  acute  course,  the  result  is  either  fatty  degen- 
eration or  softening.  The  latter  gives  rise  to  the  ulcerative  forms,  in  which 
the  valves  crumble  to  pieces,  drop  off,  and  embolical  de]K)sits  are  produced  in 
remote  parts  "  ( Chance's  Translation  of  Virchow's  Cellmar  Patlwlogy,  p.  36.3). 

Although,  therefore,  atheromn  has  generally  been  regarded  as  evidence  of 
degeneration,  and  the  term  ** aiheronuitoxiA^'  as  descriptive  of  "the  defaced  in- 
tenor  of  arteries,  as  commonly  seen  in  jwople  of  middle  age  or  older,"  yet  it 
seems  clear  that  atheroma  ought  really  to  carry  with  it  a  meaning  of  active 
change,  and  l)e  held  as  evidence  of  a  previously  active  proliferation  of  cell- 
elements,  the  final  ending  of  an  arterith. 


(Xx;lu«ion  of  akterier. 

Latin  Eq.^  Arirria:  occhtso';  Frknch  Eq.,  r>rr/M^?o» ;  German  Eq.,  Versachlicnmng ; 

Italian  Kq,.  Chiusura. 

D^nition. — Jjei^lonA  (loral)  which  lead  to  a  Moppage  of  the  flow  of  blood  through 
an  artery  at  the  neat  of  lemm. 

Pathology. — Exclusive  of  abnormal  narrowness  and  contractions,  often  con- 
genital, occlusion  of  arteriea  arises  from  the  following  lesions,  as  described  by 
nokitansky : 

(1.)  Contractions*  and  obliterationx^  as  parts  become  disused  in  the  course  of 
development. 

(2.)  In  consequence  of  disease  in  the  coats  of  the  vessel,  esiKJcially  by  oblit- 
eration of  the  mouth  of  a  vessel,  (W(?asione(l  by  the  excessive  growth  of  the 
lining  membrane  within  the  trunk — a  condition  followed  by  atrophy  of  the 
vessel  itself.  The  process  may  be  seen  on  the  inner  surface  of  the  aorta  itsi»lf 
as  lamina;  of  a  delu^ate  membrane,  the  growth  of  the  inner  coat  itself  In 
■mailer  vessels  the  affected  (mrt  contracts,  until  the  passage  is  finally  cK»sed 
by  the  new  growth  blocking  it  up.  A  clot  or  j)lug  forms,  limited  by  the 
movements  of  the  coHuteral  circulation;  and  at  last  the  artery  shrivels  and 
becomes  atn>phied  throughout  the  extent  of  this  coagulation  and  obstruction, 
becoming  dilated  above  it. 

Another  form  of  occlusion,  in  consequence  of  excessive  deposition,  occurs 
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when  fibrinous  vegetations  form  at  the  rough  inner  sur&ce  of  the  vessel,  which 
may  be  cretlfied,  omfied,  or  otherwise  rough.  Such  may  be  seen  in  the  smaller 
branches  of  the  femoral  arteries,  leading  to  cases  of  senile  gangrene. 

(3.)  Occlusion  of  arteries  arising  from  different  varieties  ot  coagulation  of 
blood : 

(a.)   Occltision  from  arteritis, 

(6.)  Ocdiman  from  coagulation  of  blood,  depending  on  an  internal  cause, 
such  a*  ydpeau's  case  of  closure  of  the  aorta  from  the  third  lumbar  vertebra 
downwards,  with  a  part  of  the  iliac  artery,  owing  to  coagulation  of  a  cancer- 
ous character  in  a  case  of  malignant  disease. 

(4.)  Contraction  and  obliteration  from  persistent  pressure,  as  it  may  be  ex- 
erted by  different  tumors.  The  obliteration,  however,  is  very  rarely  complete, 
unless  complete  coalescence  of  the  opposed  lining  membrane  takes  place.  Tlie 
remainder  of  the  occlusion  is  then  completed  bv  a  plug  reaching  to  the  nearest 
branch,  beyond  which  the  vessel  is  finally  obliterated,  as  in  the  case  of  tying 
of  an  artery. 

The  College  of  Physicians  have  recognized  only  two  forms  of  occlusion — 

(a.)  From  compression. 

(6.)  From  impaction  of  coagula. 

Under  this  latter  two  lesions  are  particularly  referred  to,  namely : 

1.  Thrombosis  (local  coagulation),  the  formation  of  a  clot  in  situ, 

2.  Embolism  (coagula  conveyed  from  a  distance). 

A  distinct  knowledge  of  the  nature  of  each  of  these  lesions  is  necessary  in 
order  to  appreciate  the  nature  of  the  phenomena  which  are  associated  with 
each.  There  seems  to  be  great  ambiguity  and  uncertainty  in  the  u»e  of  the 
words  '* thrombosis^*  and  "emholism.** 

The  phenomena  of  embolism  from  the  left  side  of  the  heart  are  apt  to  be 
expressed  by  gangrene  of  distant  parts,  as  of  the  limbs,  softening  of  the  brain, 
or  loss  of  vision.  Gangrene,  or  decomposition  of  puriform  matter,  occurs 
most  actively  in  the  lungs,  because  here  tne  process  is  brought  most  intimately 
in  contact  with  the  outer  air;  and  here,  therefore,  the  influence  of  impure  air 
becomes  so  much  more  injurious:  but  cases  of  arterial  embolism  developed  in 
this  way  ( i.  e.,  primarily  in  the  lungs)  are  not  as  yet  known  to  be  numerous. 

The  sourcf'H  of  embolism,  or  of  coagula  conveyed  from  a  distance,  imply 
some  knowledge  of  the  circumstances  under  which  the  blood  s])ontaneously 
coagulates,  in  sitUy  or  permits  the  separation  of  its  fibrin  to  take  place  in  the 
living  vessels.  8uch  are  known  as  ante-mortem  clots  or  Hirombi;  and  such 
process  of  clot  formation,  '*  thrombosis.'* 

In  a  pathological  point  of  view,  the  following  events  in  their  order  may  be 
regarded  as  the  most  important: 

(1.)  Local  disturbance  to  circulation. 

(2.)  Stoppage  or  retardation,  quiescence  or  slowness,  of  the  blood-stream — 
failure  of  heart* s  action;  compression  or  constriction  of  the  bloodvessels. 

(3.)  Contact  of  rough  surfaces,  causing  cohesion  of  red  or  white  blood-cells 
into  a  mass,  as  a  result  of  diseased  artery. 

The  sources  of  local  disturbance  to  the  circulation  are 

(1.)  Irritation  of  the  outer  coats  of  the  bloodvessels. 

(2.)  Changes  which  take  place  in  them. 

(3.)  The  formation  of  a  clot  and  increase  of  coagulating  fibrin. 

(4.)  Changes  taking  place  in  it,  which  furnish  ample  materials  for  further 
mischief;  or 

(5.)  Organization  of  the  clot  takes  place  when  it  is  converted  into  connec- 
tive tissue,  and  generally  remains  harmless. 

Arterial  emboli,  or  coagula  conveyed  from  a  distance,  are  observed  as  a  con- 
sequence of 

(1.)  Gangrenous  phlebitLs  of  the  pulmonary  veins  or  of  pulmonary  tissue 
(rare). 
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(2.)  Organic  affections  of  the  aortic  or  mitral  valves  on  the  left  side  of  the 
hearty  fibrinous  concretions,  and  wartv  excrescences  (eommoyi). 

(3.)  AtheroraatoiLS  disease  of  the  inner  membrane  of  the  artery.  A  first 
obstruction  is  generally  followed  by  others — multiplicity  and  complexity  of 
lesions  being  one  of  the  characters  of  the  disease.  The  most  frequent  sites  of 
arterial  emboli  are 

(1/)  Arteries  in  the  fissure  of  Sylvius. 

(2.)  Internal  carotids. 

(3.)  Arteries  of  the  lower  and  upper  extremities. 

(4.)  Splenic  and  renal  arterias. 

(5.)  External  carotid  and  mesenteric  arteries. 

The  symptoms,  in  sequence,  characteristic  of  the  lesion  may  be  noted  as 
follows: 

(1.)  Valvular  disease. 

(2.)  After  exertion,  there  occurs 

(3.)  Palpitation,  with  the  cessation  of  which 

(4,)  The  pulse  disappears  in  the  affected  artery  below  the  site  of  the  plug 
— e,  g.,  in  the  radial — if  the  plug  is  arrested  in  the  hrachialy  with  pain  in  the 
hand  of  that  side.  These  phenomena  are  all  due  to  the  sudden  separation  of 
fibrin  from  the  warty  growths  on  the  valves.  The  particles  are  suddenly 
fleparated,  and,  being  carried  along  with  the  stream  of  blood,  become  fixed  in 
the  arterv.     Recovery  ma v  ensue  for  a  time ;  but 

(5.)  Repeated  subsequent  attacks  occur,  each  associated  Avith  palpitation 
and  irregular  action  of  the  heart;  and,  with  the  cessation  of  the  cardiac  sym|>- 
toms,  sudden  and  simultaneous  obstruction  of  peripheric  arteries. 

(6.)  At  last  gangrene  ensues  in  some  parts,  and  death  results  (Malmsten, 
of  Sweden).  In  the  brain  such  infarction  leads  to  yellow  softening.  In  the 
spleen  and  kidney  the  infarction  consists  of  a  couically-shaped  mass  of  material 
exactly  limited,  of  a  color  varying  with  the  size  of  the  lesion,  and  generally 
more  dense  than  the  surrounding  parenchyma  {Med,  Times  and  Gazette,  vol. 
xvi,  i>.  273).  The  obstruction  is  generally  at  the  point  of  narrowing  of  arterial 
branches  immediately  after  bifurcation  (splenic pcnicilli). 

(7.)  Strong  pulsation  of  vessel  on  cardiac  side  of  occlusion  (Tufnell). 

The  origin  of  the  clot  in  arteries,  as  to  where  it  is  formed,  is  not  generally 
aatisfactorily  determined.  The  coagula,  which  exist  without  simultaneous 
lesions  of  the  arterial  wall  or  adjoining  capillary  circulation,  are  never  formed 
on  the  sjx)t,  but  have  been  separated  from  some  distant  point  in  the  circula- 
tion, and  have  been  carried  by  the  current  of  the  blood  as  far  as  they  could 
po.  Such  are  genuine  emboli.  They  arc  always  found  in  places  where  a 
large  arterial  trunk,  by  giving  off  branches,  suddenly  acquires  a  more  wm- 
irtricted  calibre.  Vin^how,  Paget,  Malmsten,  and  Kirkes  nave  shown,  inde- 
pendently of  each  other,  that — (1.)  Fibrinous  concretions  may  separate  from 
the  valves  of  the  heart  during  life;  (2.)  That  they  may  cause  obstructions  of 
particular  peripheric  vessels;  (3.)  That  by  admixture  with  blood  they  may 
have  a  poisonous  decomposing  influence  similar  to  typhus  or  pya?mic  poisons. 
In  the  lungs,  for  example,  apoplectic  foci  become  develoiKid.  Infarctions 
occur,  and  their  ri^siilts,  in  broad  masses  of  fibrin,  remain.  On  the  arterial 
side  of  the  circulation  metastatic  fibrinous  wedges  occur  in  the  capillary 
vcHsels;  petechial  spots  occur  on  the  skin  and  (m  mucous  membrane,  pericar- 
dium, and  ))eritoneum.  Similar  fibrinous  deposits  accumulate  in  the  spleen. 
(See  also,  under  Phlebitis,  "Disease  of  the  Veins.") 
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ANEURISM  OP  THE  AORTA. 

Latin  Eq.,  Aneuryama;  Frknch  Eq.,  ArUeri^me;  German  Bq.,  Aneurysma — Syn., 

Schlagadergeachunilst ;  Italian  £q  ,  Aneurisma 

Deflnition. — A  spontaneous  circumscribed  partial  dikdafion  of  some  portion  of 
the  aorta,  consequent  on  lesion  or  degeneration  of  some  of  its  walls. 

Pathology, — Aneurisms  of  the  aorta  most  frequently  arise  from  the  ascend- 
ing portions  of  the  arch,  and  seem  to  spring  most  frequently  from  thoee  partA 
of  the  vessel  against  which  the  current  of  the  blood  is  most  forcibly  directed. 
The  effects  produced  vary  with  the  seat  and  the  size  of  the  tumor;  and  aneu- 
rism is  generally  one  of  the  most  distressing  and  puzzling  of  thoracic  diseases. 

Uniform  dilatations  of  the  entire  tube  are  not  regarded  aA  aneurisms. 

The  chronic  endocarditis,  resulting  in  atheroma,  as  described  in  the  previous 
pages,  is  the  local  lesion  which  most  frequently  gives  rise  to  aneurism,  so  that 
the  morbid  process  which  leads  to  aneurism  is  the  same  as  that  which  leads 
to  atheroma.  Next  in  frequency  is  the  simple  fatty  degeneration,  without 
any  preliminary  thickening  or  cell-growth,  in  the  tunics.  From  the  outset 
there  is  opaque,  white,  or  yellowish-white  spots,  slightly  prominent  above  the 
surface,  consisting  of  deposits  of  fat-molecules  in  the  tissue  of  the  arterial 
coats.  The  third  most  common  local  lesion  which  leads  to  aneurism  is  simple 
thinning  of  the  aortic  wall,  not  uncommon  among  elderly  people  (Niemeyer). 

In  consequence  of  some  one  or  other  of  these  changes,  tne  aorta  loses  its 
elasticity,  so  that  one  part  at  last  gradually  yields,  and  becomes  dilated  by 
the  pressure  of  the  blood.  Then,  generally,  on  the  occurrence  of  some  sudden 
strain,  the  circular  fibres  of  the  arterial  coat  give  way,  leaving  nothing  but 
the  outer  and  inner  coat,  the  dilatation  of  which  then  goes  on  more  rapidly. 
This  event  is  sometimes  recognized  and  remembered  by  patients  as  on  the 
occasion  of  a  sudden  and  violent  muscular  eifort,  lifting  a  neavy  weight,  and 
the  like. 

Dr.  Moxon,  with  reference  to  atheroma  as  a  lesion  preceding  aneurism, 
considers  that  the  inflammatory  changes  in  the  bloodvessels  tend  more  to 
produce  aneurisms  than  do  the  atheromatous  patches ;  so  that  the  inflamma- 
tory changes  alternately  t^nd  to  the  one  or  other  of  these  results — namely,  to 
aneurism  oftener  than  to  atheroma. 

Aneurisms  are  now  classified  as  being  either  (a)  circumscribed ;  or  (h)  diffuse, 

(«.)  Circumscribed  aneurisms  are  dilatations  of  a  short  portion  of  artery, 
which  is  sometimes  widened  in  all  directions,  the  tumor  involving  the  entire 
diameter.  More  frequently,  however,  one  side  only  is  dilated,  and  the  aneu- 
rism assumes  the  appearance  of  a  tumor  situated  on  the  side  of  the  vessel. 
Such  circumscribed  aneurisnial  tumors  may  have,  again,  secondary  sac-like 
p<juches,  or  dilatations  of  their  walls  {mccuhir  anmri-^mn).  At  the  outset,  the 
tumor  generally  corresponds  to  the  character  of  a  true  nneururin  of  Scarpa, 
consisting  of  all  the  arterial  coat**,  but  when  the  sac  has  attained  some  magni- 
tude, the  inner  tunic  (mlv  extends  for  a  short  distance  into  it.  When  still 
more  fully  developed,  the  middle  tunic  too  dwindles  away,  and  totally  disap- 
pears, with  traces  here  and  there  of  the  inner  coat  in  a  state  of  degeneration 

(NlEMEYEK). 

(6.)  A  diifuse  aneurism  involves  a  considerable  extent  of  the  entire  calibre 
of  the  vessel,  and  if  the  dilatation  ends  abruptlv,  it  is  a  cylindrical  aneurism, 
and  if  gradually,  it  is  a  fuxiform  anenrism.  Such  are  usually  met  with  in 
the  ascending  and  transverse  i)ortions  of  the  arch  of  the  aorta.  On  the  walls 
of  such  arteries  circumscribed  pouches  often  fonn  (Niemeyer). 

The  College  of  Physicians  rerjuire  that  the  following  forms  be  distin- 
guished— (a.)  Funifonn;  (^b.)  Saccular;  (c.)  Diffuse, — i,  e,,  where  the  sac  is 
formed  by  the  surrounding  tissues. 
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The  size  of  aortic  aneurism  varies  from  small  walnuts,  as  within  the  peri- 
cardium, where  they  rarely  attain  any  very  great  magnitude  before  giving 
"way  to  growths  of  very  large  size.  Outside  the  pericardium  they  may  attain 
a  very  large  size,  pushing  aside  parts,  and  projecting  in  large  tumors  from 
the  usual  levels  of  the  chest,  destroying  the  sternum,  ribs,  and  vertebrse  by 
their  constant  and  increasing  pressure.     The  heart  is  iLsually  hypertrophied. 

From  the  ascending  aorta  aneurisms  usually  project  towards  the  right  half 
of  the  sternum,  and  become  visible  in  the  region  of  the  upper  ribs  and  costal 
cartilages  of  the  right  side.  In  the  majority  of  cases  they  break  into  the  right 
pleural  sac,  or  buret  externally.  They  are  most  frequent  on  the  ascending 
portion  of  the  aorta,  before  the  origin  of  the  innominate  artery,  and  more 
common  on  the  convex  than  the  concave  side. 

Symptoms. — Aneurisms  o])ening  upon  mucous  surfaces,  especially  upon  the 
air-passages,  are  generally  attended  with  small  and  irregularly-repeated  hem- 
orrhages. The  pereistence  of  these  trifling  amounts  of  blood  in  the  expectora- 
tion justifies  suspicion  of  aneurism,  in  the  absence  of  any  other  circumstances 
to  account  for  it. 

Tumors,  such  as  are  caused  by  aneurism,  often  give  rise  to  such  symptoms 
as  are  suggestive  of  laryngeal  disease ;  thcreforo,  in  all  cases,  the  larynx  ought 
to  be  examined  on  the  one  hand  by  the  luryngosco])e,  and  on  the  other  a 
physical  examination  of  the  chest  should  be  made  for  the  signs  of  an  aneu- 
rism or  tumor.  The  frightful  and  agonizing  dyspnoea  is  generally  due,  in 
cases  of  aneurism,  to  implication  of  the  recurrent  laryngeal  nerve,  and  not  to 
ulceration  or  disease  of  the  larynx. 

Grenerally,  it  may  be  stated  that  the  symptoms  are  the  result — (1.)  Of 
crowding  together  and  compression  of  the  organs  within  the  thorax,  caused 
by  the  growth  of  the  aneurism;  and  (2.)  Of  obstruction  to  the  circulation. 
Aneurism  of  the  arch,  pressing  on  the  trachea,  generally  causes  the  most  in- 
tense dyspnoea,  accompanied  by  a  whistling  sound  on  breathing  and  coughing. 

The  dyspnoea  becomes  spasmodic,  asthmatic,  and  laryngeal,  in  paroxysms, 
if  the  pneumogastric  or  recurrent  laryngo^il  iiervci*  be  stretched  or  irritated. 

In  some  cases  the  dyspiia^a  may  have  a  spasmodic  asthmatic  character, 
without  any  tendency  to  laryngeal  simsm,  associated  with  the  persistence  of 
small  hemorrhagic  exiKJCtonitions.     In   such   cases   the  aneurismal   tumor 

Sresses  upon  the  bronchi  towards  the  roots  of  the  lungs,  evidence  of  valvular 
iscase  and  of  pneumonia  being  absent. 

In  another  class  of  cases,  paroxysmal  suflTe rings,  in  the  form  of  ang^ina  per- 
(oris,  have  their  origin  in  the  interference  by  an  aneurism  with  the  thoracic 
nerves,  or  with  the  venous  circulation  in  the  heart  itself. 

The  variable  character  of  the  hemorrhage,  and  the  remarkable  intermis- 
moDS  of  such  hemorrhages  from  aneurismal  sacs,  are  symptoms  of  thoracic 
aneurism  which  are  now  only  beginning  to  be  appreciated  in  their  pro[)er 
light,  especially  since  the  case  of  Mr.  Liston  drew  the  attention  of  the  pro- 
feesion  to  them.  Aneurismal  ha.'inoptysis  may  occur  in  one  of  the  three  fol- 
lowing forms:  (1.)  A  frothy  bronchitic  sputum  streaked  with  bloinl;  (2.)  A 
ntfty  sputum,  very  like  pneumonia,  but  a<ually  moiv  abundant,  more  frothy, 
and  le«s  viscid;  (8.)  A  deeply  dyed  purple  or  brownish-purple  sputum,  like 
the  so-called  "  prune-juice"  exiwctoration,  characteristic  of  the  third  stage  of 
pneumonia,  and  of  certain  forms  of  pulmonary  hemorrhagic  condensation 
from  valvular  disease  of  the  heart ;  (4.)  Any  of  the  preceding  forms  of  hem- 
orrhage alternating  with  small  discharges  of  pure,  unmixiHi,  but  genemlly 
imperiectly  coagulated  l>lood.  The  bnmchitic  varieties  of  sputum,  either 
etaine<i  orstreakinl  in  diffen^nt  pro]M)rtions  with  bhxKl,  occur  chiefly  in  tumors 
pressing  on  the  trachea  and  larger  bronchi,  and  not  pnxlucing  consolidation 
nf  any  jmrt  of  the  lung;  while  the  "  prune-juice"  s[)utum  occurs  when  the 
lung  18  directly  involved  in  the  tumor  (W.  T.  (iainlner*s  Clinical  Medicim^ 
p.  454,  et  ieq.). 
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Permanent  contraction  of  the  pupil  on  the  affected  side  Is  in  some  cases  an- 
other sign  of  aneurism,  which  Drs.  Reid,  Gairdner,  Ogle,  and  others  have 
clearly  demonstrated. 

The  correlation  of  the  symptoms,  as  possibly  indicating  thoracic  aneurism, 
IS  the  main  point  for  attention ;  and  in  addition  to  those  noticed,  raucous  voice 
and  aphonia  are  found  sometimes  associated  with  the  lesion.  Undue  pulsa- 
tion, clyspnoea  at  intervals,  oppression  at  the  pnecordial  region,  with  difficulty 
of  swallowing  solid  food,  arc,  in  combination,  significant  of  aneurism. 

But  the  main  combination  of  symptoms  are  those  of  compression  of  the 
parts  within  the  chest  and  retarded  circulation  combined, — 

(1.)  Compression  of  parts,  as  of  the  right  auricle,  vena  cava,  or  innominate 
vein,  may  lead  to  superficial  venous  congestion  and  dropsy  of  the  upper  half 
of  the  body,  with  headache,  dizziness,  and  buzzing  in  the  ears,  and  even  fits 
of  unconscioUj?ness.  If  the  intercostal  nerves  and  brachial  plexus  are  sub- 
jected to  compression,  violent  pains,  generally  paroxysmal,  are  experienced 
in  the  right  side  of  the  chest,  the  arm-pit,  and  right  arm.  Compression  of 
the  arteria  innominata  of  the  lefl  subclavian  may  render  the  radial  pulse  ex- 
tremely small  or  quite  imperceptible ;  and  an  appreciable  inequality  between 
the  pulsations  at  the  wrist  of  either  side  may  also  be  a  result  of  distortion  of 
the  arterial  mouths,  or  of  their  stoppage  by  clots  (Niemeyer). 

(2.)  Retarded  circulation,  added  to  the  phenomena  already  mentioned,  is  of 
great  imiwrtance.  The  strongest  evidence  of  this  kind  consists  in  the  pau$e^ 
ofteji  80  didinctly  perceptible,  which  occurs  between  the  beat  of  the  heart  and  the 
wave  of  the  arterial  pulse,  at  a  point  below  the  aneurism.  This  phenome- 
non is  most  striking  when  the  aneurism  is  situated  between  the  points  of  origin 
of  the  great  vessels  of  the  arch.  The  pulse  is  then  felt  later  at  one  wrist  than 
the  other. 

The  sphygmograph  is  calculated  to  yield  important  aid  to  diagnosis  (San- 
derson, Anstie,  and  Foster),  by  showing  in  the  pulse-trace  the  modifica- 
tions in  the  movement  of  the  blood  produced  by  the  diseased  condition.  These 
modifications  are  intimately  dci)enaont  on  the  seat  of  the  tumor,  its  size  rela- 
tivolv  to  the  vessel  with  which  it  is  connected,  and  the  elasticitv  of  its  walls 
(Foster). 

The  more  important  mod ifi cations  of  the  pulse  may  be  considered  :  first,  As 
to  aneurism  so  situated  on  an  artery  that  the  pulse  can  be  obser\'ed  on  the 
vessel  below  the  tumor;  and,  secondly,  Aneurisms  affecting  the  aorta. 

The  beat  of  an  artery^  when  carefully  felt  below  an  aneurismal  tumor  which 
implicates  it,  is  found  to  present  unusual  characters :  it  is  weakened,  and  gen- 
erally retarded.  The  sphygmograph  shows  that  modifications  of  the  pulse 
occur  both  in  it.s  form  and  force,  in  the  imlse-trace  collected  from  an  artery 
below  an  aneurism,  the  movement  of  the  blood  in  the  vessel  approaches  rather 
to  that  which  is  normally  seen  in  the  smaller  arterial  branches.  The  vertical 
line  of  ascent  disapjx;ars ;  and  often  this  line  approaches  in  length  to  that  of 
descent.  Thus  we  have  a  more  feeble  pulsation  given  to  the  finger ;  and.,  as 
the  summit  is  slow  to  occur,  there  is  a  sensation  of  apparent  retardation  felt 
in  addition.  The  following  figures  (132  and  133)  represent  the  modifying 
influence  of  an  ehu^tic  aneurismal  sac  on  the  pulse-trace  of  the  left  radi^ 
artery  (Dr.  B.  W.  Fostp:r).  There  was  an  aneurism  of  the  lefl  subclavian 
artery  within  the  thorax.  The  right  pulse  shows  the  trace  of  another  lesion 
under  which  the  man  labored — namely,  insufficiency  of  the  aortic  valves. 
So  chamcteristic  of  the  conditions  in  tliis  ciuse  were  the  above  traces,  that 
they  alone  enabled  Dr.  Foster  to  arrive  at  the  diagnosis  to  which  ordinary 
means  had  led  those  watching  the  case.  At  the  time  when  the  al>ove  traces 
were  taken,  the  tumor  was  evidently  large  and  very  elastic — hence  the  great 
modifications  in  the  pulse-form  produced. 

In  aneurijiitis  of  the  aorta,  very  much  less  striking  indications  are  afforded 
by  the  pulse-trace.     Nevertheless,  Dr.  Foster's  experience  leads  him  to  be- 
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lievc  that  the  position  of  a  thoracic  aneurism  may  be  indicated  by  the  pulse 
changcfl — e.  y.,  when  a  small  aneurism  or  even  a  considerable  dilatation  of  the 
ascending  aorta  exists,  the  pulse  of  the  right  radial  is  generally  reduced  in 
siie  when  compared  with  the  left  (Dr.  Foster's  MS.  Notes), 

Fio.  132. 


Left  nulial. 
Fio.  l.^l 


Kight  radial. 

The  indications  pointed  out  by  Marey  are — (1.)  Modifications  in  the  force 
of  the  pulse;  (2.)  Mwiifications  in  the  intensity  of  the  dicrotism ;  and  (3.) 
The  existence  of  a  constant  difference  in  the  pulse-form  of  the  two  radial 
arteries. 

( 1.)  The  force  of  the  pulse,  according  to  Marey,  is  seldom  much  diminished ; 
a  character  of  small  value  in  diagnosis.  The  causes  of  this, want  of  change 
in  force  reside  pn)bably  (a.)  In  the  small  size  of  the  tumor  relatively  to  the 
volume  of  the  aorta ;  lb,)  In  the  fact  that  the  sac  is  sometimes  not  placed  in 
the  direct  route  of  the  blocKl,  but  communicates  with  the  vessels,  ana  thus  has 
a  much  less  transforming  effect  ui)on  the  blood-movement  than  a  tumor  which 
must  be  traversed  by  the  current ;  and  (c)  In  the  thickness  and  slight  elas- 
ticity of  the  wall  of  the  sac  often  found  in  aneurisms  in  this  situation.  The 
force  of  the  pulse,  too,  in  th(»sc  cases  is  altered  very  oflen,  not  in  one  artery 
alone,  but  in  the  vessels  of  lM)th  sides  of  the  body ;  and,  on  the  other  hand,  it 
mujtt  be  remembered  that  the  tumor,  by  compressing  the  orifice  of  one  of  the 
branches  of  the  aorta,  may  cause  a  ])eculiarity  in  the  radial  of  one  side. 

(2.)  The  modification  in  the  dicrotism  may  exist  in  one  or  both  radial 
pulses,  and  is  o(*casioiially  a  sign  of  much  value. 

In  aneurisms  of  the  di'scending  thoracic  aorta  the  dicrotism  proper  is  often 
much  increai»ed  in  both  pulses,  but  esiwcially  in  the  right,  while  the  left  radial 
is  smaller  than  the  right.  This  latter  fact  may  be  explained  by  the  relation 
of  the  innominate  and  left  sul)clavian  to  the  bloocl  <»urrent,  the  former  of  which 
receives  the  full  forc<»  of  the  blood  dischargcil  from  the  ventricle ;  but  the 
current  has  to  deflect  itself  slightly  to  reach  the  M\  subclavian,  and  is  partly 
drawn  into  the  des(*ending  thoracic  aorta,  where  the  aneurismal  sac  ga()es  to 
receive  it.  The  dicrotism  is  increased  in  these  cases  by  the  contraction  of  the 
aneurismal  sac  (Dk.  B.  Fostkr). 

(3.)  The  presence  of  a  constant  dissimilarity  in  the  pulse-traces  of  the  radial 
arteries  is  the  most  valuable  sign  in  the  diagnosis  of  aortic  aneurisms.  In 
many  cases  the  finger  can  ]KTC(>ive  a  want  of  imnilleli.^tms  in  the  beats  of  the 
radials,  but  oflen  this  is  t«M)  slight  to  be  detectiKl  by  the  finger.  It  sometimes 
shows  itself  in  the  tnice  by  a  slight  diffi'renco  in  the  dicmtism  only;  at  others, 
the  difl[eri*nce  in  form  is  more  evident.  When  the  tumor  is  so  situated  that 
it  can  be  handled,  we  can  gain  valuable  evidence  as  to  its  nature  by  ol)ser\'ing 
the  changis  in  the  tension  of  the  arteries,  pnMluce<l  by  its  alternate  compres- 
sion and  relaxation  (  Dk.  H.  F<>stku). 

Diag^Oiii. — Tumors  (rancvrn)  an*  the  most  c<mimon  lesions  with  which 
aneurism  may  be  cfrnfoundtHl.     For  the  iM)iuts  of  differences  the  student  must 
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consider  the  eubject  of  cancer,  p.  841,  vol.  i,  and  contrast  the  lesions  of  the 
two  conditiona,  oaiicer  aiid  aneurism. 

Causet. — The  causes  of  thoracic  aneurism  are  exceedingly  obscure ;  but 
there  is  good  reason  for  believing  that  the  morbid  conditions  associated  with 
alcoholism,  goid,  rlieumaiimi,  syphilin,  are  the  circumstances  under  which  aneu- 
risms are  most  apt  to  be  developed,  the  elasticity  of  the  vessel  being  impaired 
by  structural  changes,  the  result  of  a  chronic  endarteritia.  With  regard  to 
the  influence  of  syphilis,  I  may  here  observe  that  I  dissected,  during  four 
years  (at  Fort  Pitt  and  at  Netley  Hospitals  for  invalids),  twenty-six  bodies 
of  soldiers,  in  each  of  which  a  dit^tinct  history  of  syphilis  was  present,  associ- 
ated with  unmistakable  syphilitic  lesions  ;  and  of  these  twenty-six  cases,  seven- 
teen had  the  coats  of  the  thoracic  aorta  impaired  by  characteristic  chances — 
changes  which  are  uncommon  at  an  early  period  of  life,  and  which  I  have 
every  reason  to  believe  were  due  to  sypniiis — a  gyphilUie  arteritis.  The 
changes  arc  obvious,  from  cicatricial-like  loss  of  substance  of  the  inner  coats, 
small  local  dilatations  of  the  artery,  and  in  several  cases  aneurismal  expan- 
sions, one  as  large  as  an  orange,  which  proved  fatal.  A  characteristic  case  of 
aneurism  of  the  thoracic  aorta  resulting  from  syphilis  is  also  reconled  by 
Assistant  Surgeon  Alfred  Lower,  in  the  Medical  Report  of  the  Anny  Medical 
Department  for  1862,  p.  512. 

Syphilis  may  not  be  so  prominent  a  cause  of  aneurism  of  the  aorta  as  occa- 
sionally occurring  and  striking  cases  might  lead  us  to  believe.  In  common 
with  gout  and  rheumatism,  it  certainly  tends  to  impair  the  nutritious  and 
functional  prop^ies  of  the  bloodvessels,  especially  affecting  their  outer  coats 
and  innermost  connective  tissue,  so  that  any  mechanical  straining  of  the  vessel 
finds  out  its  weakest  part,  and  readily  sets  up  an  endarteritis,  resulting  in 
atheroma,  or  in  aneurism,  or  in  both.  There  is  very  strong  evidence  in  the 
following  records,  collected  by  Staff-Surgeon  Dr.  Peter  Davidson,  as  to  the 
influence  of  atheroma  in  the  producticm  of  aneurimi.  In  114  post-mortem 
examinations  of  soldiers  dying  at  Netley,  he  found  twentv-two  cases  of 
atheroma  of  the  aorta.  Of  these,  seventeen  had  a  sypliilitic  history,  one  was 
doubtful,  and  four  had  had  no  syphilis,  but  had  bean  and  lung  diseases.  Of 
the  whole  114  cases,  seventy-eight  had  no  syphilitic  liistor\%  and  four  had  cases 
of  atheroma,  or  5.1  per  cent. ;  twenty-eight  had  a  niarke<l  syphilitic  history, 
and  seventeen  had  atheroma,  or  no  less  than  60.7  jxt  cent.  (Army  Med.  Dep. 
Report,  vol.  v,  p.  481 ). 

Men  suffer  from  aortic  aneurisms  much  more  frecjuently  than  women ;  and 
the  majority  of  aneurisms  are  found  in  jx^rsons  who  are  called  upon  to  make 
violent  muscular  efforts  (Nikmeyer),  es[)ecially  under  circunv«tances  of 
restraint  from  clothing  or  c^irrying  weights. 

It  is  now  undoubted  that  there  is  an  excessive  production  of  heart  and 
"bloodvessel  disease  in  the  army  compared  with  civil  life,  and  that  the  armv 
excess  is  especially  in  aneurism — which  Dr.  I^awson  finds  to  be  eleven  timef> 
more  frequent  among  soldiers  than  in  civil  life  (Parkes,  Hygiene,  p.  538). 

One  condition — that  of  exertion,  oflen  rapid  and  long-continue<l — L«  con- 
stantly acting  in  the  case  of  soldiers;  and  certain  arms  of  the  service  always 
show  a  greater  loss  of  strength  from  diseases  of  the  heart  and  vessels  than 
others.  The  following  is  the  order  in  which  the  arms  of  the  service  ap|)ear  to 
me  to  suffer  nuKst  from  these  diseases,  beginning  with  those  who  sufltT  the 
greatest:  Military  Train,  Royal  Artiller}*,  Cavalry,  Royal  Engineers,  Depot 
Briga<le,  R.  A. ;  Coast  Brigiule,  R.  A.  The  exertions  connecteii  with  the 
duties  of  all  of  these  arms  of  the  siTvice  are  undertaken  with  a  bad  arrange- 
ment of  drc'is  and  eiiuipments.  The  cavalr}'  and  artiller}*  men  arc  ven" 
tightly  clothed,  and  the  men  are  overweighted,  notwithstanding  that  the  horse 
carriw  some  of  the  bunien  (Parke-*).  The  jwrnicious  influence  of  exertion 
■carried  on  under  unfavorable  condititms  is  clearly  shown  in  the  obser\'atioiis 
made  by  Dr.  Parkes,  or  carried  out  by  others  at  his  suggestion.     "  In  the 


TREATMENT    OF    AORTIC    ANEURISM.  406 

third  Report  of  the  Knapsack  Committee  are  some  experiments  made  by  the 
sui^eon  of  the  Royal  Marines  at  Gosport.  Twelve  men,  with  an  average 
pulse  of  82.6,  after  running  500  yards  without  knapsacks,  had  an  average 
pulse  of  114  (highest,  124;  lowest  104).  After  running  500  yards  with  the 
old  knapsack,  the  average  pulse  was  148  (highest,  164;  lowest,  132).  All 
these  exi)erimenti<  were  maae  with  comparatively  light  weights ;  but  when 
the  man  is  in  full  service  order,  the  effect  is  much  greater  still,  and  the  rapid- 
ity of  the  pulse  continues  for  a  long  time  after  the  work  is  done.  With  the 
knapsack  alone  the  effect  on  the  pulse  is  considerable.  Thus,  four  strong  sol- 
diers carried  the  old  regulation  knapsack,  service  kit,  great  coat,  and  canteen, 
but  no  pouch,  and  no  waist-belt  (except  in  one  man).  The  pulse  (standing) 
before  marching  was  on  an  average  88 ;  after  thirty-five  minutes  it  had  risen 
on  an  average  to  105 ;  after  doubling  500  yards  it  had  risen  to  139 ;  and  in 
one  of  the  men  it  was  164,  irregular  and  unequal.  After  the  double  they 
were  all  unfit  for  further  exertion.  In  a  fifth  man,  who  was  not  8tn)ng,  the 
thirty-five  minutes'  marching  raised  the  pulse  to  120  from  94;  aft^r  doubling 
250  yards  he  stopped  ;  the  pulse  then  could  absolutely  not  be  felt.  In  another 
series  the  average  pulse  of  four  men,  with  the  knapsack  only,  was  98  standing; 
after  one  hour's  march,  112 ;  after  doubling  500  yards,  14i  "  (Parkes's  Prae, 
Hyaiene^  p.  540). 

Afisigtant-8urgeon  Arthur  B.  R.  Meyers,  of  the  Coldstream  Guards,  in  an 
excellent  essay  (which  obtained  the  Alexander  Prize  in  1870),  "On  Diseases 
of  the  Heart  among  Soldiers,"  assigns  the  production  of  the  majority  of  aneu- 
risms of  the  aorta  in  the  army  to  mechanical  obstruction  to  the  circulation, 
when  the  soldier  is  undergoing  exertion,  caused  by  the  general  constriction 
of  his  neck  and  chest  by  faulty  clothing  and  accoutrements.  Their  most  fre- 
quent situation,  as  shown  by  l)r.  Sibson,  is  in  that  {>ortion  of  the  aorta  which 
is  subjected  to  the  greatest  stniin  ;  and  the  statistics  of  the  army  corroborate 
the  observation  of  Dr.  Sibson  as  follows :  Ascending  aorta,  37  ;  arch,  38 ; 
descending  aorta,  12  ;  thomcic  aorta,  7  ;  abdominal  aorta,  15  in  109  cases  ; 
or,  ascending  aorta  and  arch,  75  ;  other  thoracic  aneurisms,  19  (Meykiw). 

The  naval  service  suffers  less  than  the  annv,  probably  because,  however 
violent  their  great  exertions  may  be  when  leaning  l>odily  over  the  yards  in 
reefing,  hauling  at  rones,  and  lifting  heavv  weight**,  there  is  no  mechanical 
obstruction  to  their  circulation  by  tight  clothing  (H.  Leech,  Path,  TratutaCy 
1865), 

Hereditary  transmission  of  aneurism  has  been  noticed  by  Dr.  Fuller. 

Prog^Oiis. — Aortic  aneurisms  very  rarely  recover.  But  life  may  be  pro- 
longed if  the  disease  is  recognized  early  and  judiciously  managed. 

Treatment. — LiK'al  bleeding  is  useful  when  there  is  [)ain  and  tenderness 
over  the  aneurismal  sac  ;  an<l  general  blofxlletting  may  be  useful  if  the  circu- 
lation is  excited,  and  the  patient  be  of  full  habit,  but  not  on  the  principle 
advocate<l  by,  or  ascril)e<l  to,  Valsalva. 

Of  all  remwlies,  difjiinlii*,  aconite,  and  veratrtJi  are  the  most  useful  in  tran- 
quillizing the  acti<m  of  the  heart.  They  tend  to  n»gulate  the  circulation, 
without  (leranging  the  action  of  the  stomach.  The  deiKxsition  of  fibrin  from 
the  blood  is  more  prone  to  Uikc  place  when  the  circulation  is  "  slowe<l ;"  in- 
deed, it  is  the  principle  of  treatment  in  the  cure  of  aneurisms  by  pressure. 
The  current  of  bhxMl  is  not  stop[)c<l,  but  is  simply  rendered  more  slow,  so  as 
to  have  an  amount  of  stagnation  of  blood  in  the  sac,  favoring  the  separation 
of  fibrin  and  its  coagulation.  A  diminution  of  from  ten  to  fifteen  pulsations 
of  the  heart  in  the  minute  will  thus  greatly  tend  to  the  filling  of  the  sac  with 
coagula  (Fullkr). 

A  motii  interesting  pai)er  was  published  in  the  Medic^tl  Report  of  the  Army 
Medical  Department  for  1802,  p.  472,  fn»m  the  \yon  of  Joliffe  Tufiiell,  ¥j^\., 
advocating  the  treatment  of  aneurisms  of  the  thoracic  and  abdominal  aorta 
on  the  principle  here  enunciated,  of  "  slowing  "  the  circ*ulation.     His  treat- 
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meat  consists  of  restricted  diet  and  perfect  rest,  in  tlie  horizontal  pomtion,  fhr 
periods  varying  from  eight  Ui  thtrteeu  we«k9,  combined  with  the  cmplnymrDt 
of  such  remedies  m  may  be  necessary  fur  Hpecial  euds.  The  liori/^jiitnl  fn*- 
lure  niunt  be  Hriet/y  aj{d  absolvlely  maintaitied.  In  a  light  and  chi-crful  niry 
room,  into  which  the  sun  shines,  and  from  whleh  the  [latieul  may  be  nblc  to 
have  as  eheerful  a  view  as  possible  out  of  the  wiudow. 

The  diet  must  be  confined  to  tkree  mealj^,  served  Rt  regular  intcr\'Hls,  and 
restricted  to  the  following  in  kind  and  in  amount: 

Break/ad — Two  ounces  of  white  bread  and  butter,  with  two  oiincw  of  ■ 
or  cocoa. 

i>mM(rr— -Three  ounces  of  broiled  or  boiled  meat,  with  three  ounces  of  p 
toes  or  bread,  and  four  ounces  of  water  or  light  red  wine. 

Supper~Tvo  ounces  of  bread  and  butter,  and  two  ounces  of  milk  or  U 

These  diets  sliould  make,  ia  the  aggregate,  (en  ouncft  of  «ol!d  imd  ci^hi  oi 
offinid  in  the  twenty-four  hour*,  and  no  more.  The  object  of  the  special  4 
is  to  maintain  life  ou  as  little  food  as  possible,  without  inducing  re»tl«i 
as  in  some  irritable  constitutions ;  but  if  such  reetlttssuesa  should  < 
little  more  food  may  now  and  then  be  alluwed.  Anodytux,  npenenit,  i 
tedativft,  and  toniM  are  also  useful  aids  in  the  management  of  the  case, 
anodynes,  Mr.  Tufnell  regards  lartucarhtni  as  the  most  valuable,  given  m  the 
form  of  a  pill,  either  by  itself  or  combined  with  humvlin  and  hyo^ryamiu. 
Mr.  Tufnell  s  practical  suggestions  in  detail  will  well  repay  a  careful  etudv, 
and  merit  publication  in  a  more  accessible  form  than  in  a  "  blue-book."    'I  ne 

S.tient  must  avoid  everything  which  tends  to  increase  the  action  of  the  heart, 
oderate  living,  without  the  plethora  of  excess,  but  with  sufficient  nutrition 
to  maintain  the  circulation  at  a  uniform  flow,  is  the  point  to  aim  at.  Fatal  _ 
results  may  speedily  follow  any  marked  change  of  diet  and  regimen  (O 

LAXD), 

Pain  and  depression  will  generally  be  subdued  by  the  hypodi 
of  I'lorpfiia,  commencing  with  one-fuurtli  of  a  grain.    Cough  is  to  be  relh 
by  sedatives  and  expectoraula.    Dyspiiwa  may  require  (ruifteo/oniy,     "" 
may  be  lessened  by  mermry,  ditfitaU*,  ii^uiUt:,  juniper,  defoetitm  of  ' 
The  heart's  action  may  bo  regulated  by  lUMniU  and  digitali». 

During  the  paat  ten  yeare  (since  1861),  the  following  three  special  modes 
of  treating  aneurisms  have  been  propoeed,  beHidesMr,  Tufnell's  dietic  method: 

(1.)  By  the  introduction  of  a  quantity  of  fine  iron  wire  into  the  aneuriaiual 
cavity,  with  the  intention  of  supplying  au  extensive  surface  over  which  fibrin 
may  eongulate.  Dr.  MurchiHuii  and  Mr.  Charles  H.  Moore  practiced 
method  in  a  case  of  saccular  aneurit-m  of  the  ascending  aorta  projei 
through  the  anterior  wall  of  the  left  side  of  the  ehest.  Tweiily-eix  yarda 
wire  were  pastsed  through  a  small  eauula  inserted  Into  the  tumor  when  it 
evident  that  the  patient  could  not  live  many  days.  With  ifome  niodiScatioiu, 
it  was  shown  that  the  experiment  might  be  justifiable  in  some  caws  of  saecu* 
lated  aneurisms  only  (Sled.  Chir.  Trma.y  vol.  xlvii.  p.  128,  Ix)ndon,  18«4^ 

(2.)  By  the  method  of  rapid  premnire  trentment,  as  practiced  lijr  Dr.  Willian 
Murray,  of  Newcastle-upon-Tvne,  and  Jjecturer  on  Phvsiology  in  the  Unii 
«ity  of  Durham.  Ou  the  19tli  of  April,  1864.  Mark  Wilson,  tweiily-aix  y( 
of  age,  was  kept  under  the  influence  of  chloroform  for  five  hiiun>,  du 
which  time  pressure  was  mode  over  the  abdominal  aorta  immediately  al 
the  tumor,  and  maintained  by  a  properly  constructed  toumiqucL  f" 
however,  till  the  fiflh  hour  that  pulsation  in  the  tumor  had  almost 
removing  the  pressure,  and  by  the  evening  it  hud  become  quite  pulseleM, 
Three  mouths  afterwards  the  mau  was  at  work  aa  an  engine^fittcr,  the  tumor 
being  then  scan^ly  perwptible.  The  aorta,  tlic  iliacs,  and  femoral  arteries 
were  guite  pulweless ;  and  so  complete  seemed  to  be  the  collateral  circulation 
eelablL'hed,  that  no  iuconveuieuce  had  arisen.  Up  to  1S67  the  history  of  this, 
man  showed  the  cure  to  be  complete.     (^See  "Rapid  Cure  of  Aneurism  btt 
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Pressure,"  by  William  Murray,  M.D.,  published  by  J.  &  A.  Churchill.)  The 
cure  by  this  method  takes  place  rather  by  the  coagulation  of  blood  in  the  sac 
from  sudden  cessation  of  the  current,  than  to  any  deposit  of  fibrin.  The 
patient  requires  to  be  completely  under  the  influence  of  chloroform,  so  that 
he  may  suffer  the  application  of  a  powerful  pressing  instrument  on  sensitive 
parts,  and  so  as  to  restrain  all  muscular  movement.  Ail  movement  of  the 
blood  in  the  sac  must  be  completely  arrested,  and  maintained  in  a  motionless 
state,  as  in  the  application  of  a  ligature  to  the  vessel  for  aneurism.  The 
duration  of  the  treatment  and  maintenance  of  pressure  can  only  be  meat^ured 
by  the  result  as  to  the  time  when  pulsation  ceases  in  the  tumor.  The  first 
condition  of  success  is,  tiiat  complete  arrest  of  circulation  in  the  tumor  must 
be  uteadiiy  maintained.  Irregular  pressure  for  ten  hours  has  been  known  to 
fail.  Consolidation  has  occurred  in  twenty  minutes  in  a  case  of  Dr.  Heath's, 
of  Sunderland,  when  complete  and  steady  pressure  was  maintained,  having 
failed  in  a  first  trial  with  irregular  pressure. 

(3.)  Dr.  Roberts,  of  Manchester,  and  Dr.  G.  W.  Balfour,  of  Edinburgh, 
have  each  collected  cases,  some  of  them  under  their  own  care,  in  which  the 
treatment  of  aneurism  of  the  aorta  by  iodide  of  potassium  was  persistently 
carried  out  with  remarkably  beneficial  results.  In  twelve  of  Dr.  Balfour^s 
cases  there  was  undoubted  diminution  in  the  size  of  the  sac,  w^hile  in  a  few 
there  was  so  complete  a  subsidence  of  the  tumor,  and  improvement  in  all  the 
symptoms,  as  to  amount  to  an  apparently  perfect  cure.  In  all  twelve  of  Dr. 
Roberts's  cases,  save  one,  striking  relief  of  suflcring  followed  the  use  of  the 
drug;  in  eight,  undoubted  diminution  in  the  size  of  the  sac  took  place;  and 
in  a  few,  complete  subsidence  of  the  swelling. 

The  dose  varied  from  Jiuey  seven,  ten,  fifteen,  and  twenty  to  tfiirty  grains,  three 
times  a  day ;  and  the  relief  of  pain  does  not  follow  till  an  efficient  dose  has 
been  taken.  It  is  one  of  the  earliest  symptoms  of  amendment.  It  is  perhaps 
better  to  begin  with  twenty  or  thirty  grain  doses  at  once,  and  intermit  or  sus- 
pend them  for  a  day  or  two,  if  circumstances  indicate  the  necessity  of  such  a 
step.  The  obiect  is  to  saturate  the  system  with  the  drug  as  8i>eedily  as  pos- 
sible; which  IS  believed  to  owe  its  curative  agency  to  the  power  which  it 
poctsefises  of  increasing  the  coagulability  of  the  blood.  Dr.  Chuckerbutty's 
and  Dr.  Wilkinson's  cases  tend  to  show  this.  A  few  weeks  may  be  sufficient 
to  bring  about  the  curative  result;  but  Dr.  Balfour's  experience  is,  that  any 
considerable  amendment  can  only  be  procured  by  keeping  the  patient  for 
many  months,  perha[>s  twelve  or  more,  persistently  saturated  with  the  drug. 
(Balfour,  Ed  in,  McdicalJonrnal,  July,  1868,  p.  83;  Chuckerbuttv,  in  British 
Medical  Journal,  19th  and  26th  July,  1862;  Roberts,  British  ^ted.  Journal, 
January,  1863.) 

The  strict  enforcement  of  the  recumbent  position  is  an  adjuvant  of  para- 
mount necessity  in  the  treatment  of  all  aneurisms. 

Tracheotomy  may  prolong  life  in  some  cases  where  stridor  exists,  if  the 
laryngeal  symptoms  are  the  source  of  immediate  dangcT  (W.  T.  Gaiudneu). 


RUPTITRE   OF   ARTP:RY. 


Latin    Eq.,  Diruplin  aricrUr;  Frknch   Eq.,  liupfure ;  Gkrmak  Eq.,  Zerreiasung — 
Syn.,  liuptur  iUrarierie;  Italian  Eq.,  Hoitura  deW  arteria. 

Definition. — Sidution  of  continuity  of  one  or  more,  or  of  all  the  arteri^U  coats. 
Pathology. — Kupture  of  arteries  occurs  either  (1.)  From  disease  of  the  coats 

of  the  artery  itself,  c»s|K*cially  from  such  Unions  as  have  been  already  de- 

8cril)ed;  or  (2.)  From  disease  external  to  the  vessel. 

Kupture  generally  also  implies  force  or  strain;  and  spontaiu'ous  rupture 

under  »uch  exertion  or  straining,  as  accelerates  the  force  of  the  bloodcurrent. 
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only  takes  place  iu  cases  where  the  coats  of  the  vessel  are  the  seat  of  some  of 
the  lesions  or  degenerations  already  noticed.  Thus  the  aorta,  the  femoral,  and 
other  vessels  sometimes  burst,  and  the  rupture  may  only  implicate  the  inner 
and  middle  coat,  allowing  the  blood  to  flow  into,  and  to  separate  by  its  pres- 
sure the  outer  from  the  inner  tunics.  A  fusiform  tumor  nlled  with  blood  is 
thus  formed ;  and  a  dissecting  aneurism  is  the  result  from  this  pariicU  rupture 
of  the  vessel,  from  which  recovery  is  impossible  (Rokitansky). 

In  the  course  of  a  few  hours  or  days,  blood  escapes  by  destruction  of  the 
outer  coats,  and  becomes  diffused  into  neighboring  parts.  If  from  the  aorta, 
the  blood  may  escape  into  the  pericardium,  mediastinum,  or  the  pleura,  and 
HO  cause  sudden  death.  If  in  an  artery  of  the  limb,  considerable  deBtniction 
of  muscular  and  other  textures  may  necessitate  amputation  of  the  limb,  if 
the  patient  does  not  die  from  collapse. 

Violent  pain  is  experienced  by  the  patient  becoming  pale,  cold,  and  pulse- 
less, death  usually  taking  place  from  profound  syncope. 


INFLAMMATION,    ANEURISM,   DILATATION,   AND    MORBID    GROWTHS    OF    THE 

PULMONARY   ARTERY. 

Pathology. — Any  reference  to  diseases  of  the  pulmonaiy  artery,  as  dis- 
tinct from  diseases  of  arteries  and  veitis,  has  not  been  made  by  the  College  of 
Physicians ;  yet,  inasmuch  as  this  artery  is  an  anomalous  vessel,  whose  coats 
are  constructed  like  those  of  the  arteries  in  general,  while  they  are  pliable 
and  extensible,  like  the  texture  of  veins ;  and,  the  lesions  are  important,  es- 
pecially in  connection  with  the  pathology  of  pulmonary  consumption  and 
haemoptysis,  diseases  of  the  pulmonary  artery  are  worthy  of  notice  here. 

It  is  a  short  wide  vessel  for  about  two  inches  of  its  course,  when  it  divides  into 
its  right  and  left  branches,  which  accompany  the  bronchial  tubes  into  the  sub- 
stance of  the  lungs,  and,  ramifying  witnaut  anastomoses,  at  Icn^h  terminate 
upon  the  walls  of  the  air-cells  and  on  those  of  the  bronchia  m  a  fine  and 
dense  c^ipillary  network,  fn)m  which  the  radicles  of  the  pulmonary  veins 
arise.  It  conveys  dark-colored  venous  blood  from  the  right  side  of  the  heart 
to  the  lungs. 

Deposits  of  blood  or  lymph  in  the  pulmonary  artery  and  its  branches  occur 
as  a  result  of  inflammation  of  veins  and  venous  embolism,  and  will  be  con- 
sidered under  diseases  of  the  veins. 

Acute  inflammation  is  rare ;  but  atheroma,  as  a  result  of  chronic  inflamma- 
tion, is  not  uncommon  in  cases  of  deficiency  of  the  mitral  valve,  with  consecu- 
tive hy[XTtrophy  of  the  right  ventricle ;  the  atheromatous  products  leading 
to  hemorrhagic  infarction  in  the  lungs  (Dittkicii). 

Acute  inflammation  of  the  pulmonary  artery  has  lxH?n  described  by  Dr.  Nor- 
man Chevers  lus  occurring  under  the  following  circumstances : 

(1.)  As  a  consequence  of  inflammation  of  the  veins. 

(2.)  In  cases  of  Briglit's  disease,  and  especially  in  i)ersons  habitually  in- 
temperate. 

(3.)  In  rheumatic  patients,  as  a  result  of  expasure  to  cold. 

(4.)  In  connection  with  certain  forms  of  }meunionia. 

Ayw^irijfms  of  the  pulmonary  artery  are  descril)ed  as  exceedingly  rare, 
and  never  attain  any  considerable  size.  Skoda  reports  a  ca.se  where  the 
aneurism  was  as  large  a-*  a  goose's  egg,  associated  with  cyanosis  and  dropsy 

(NiEMKYER). 

Aneurisms  in  branches  of  the  pulmonary  artery  occupying  phthisical  cavities 
in  the  lungs  are  by  no  means  uncommon  ;  and  it  seems  pmbable,  though  com- 
paratively few  cases  have  been  recorded,  that  ancurismal  dilatations  of 
oranches  of  the  pulmonary  artery  within  vomicie  may  be  more  common  than 
is  generally  supposeil,  and  would  be  discovered  if  carefully  sought  for,  par- 
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ticularly  in  cases  of  &tal  hsemoptysis  (Ciiribtophek  Heath).  In  the  Lancet 
for  1841,  an  aneurism  of  this  kind  is  described  by  Mr.  Feam,  of  Derby,  in  a 
man  forty-one  years  of  age,  proving  fatal  after  several  attacks  of  lijemoptysis. 
Similar  cases  are  also  recorded  bv  Dr.  Cotton,  in  Med.  Times  and  Gazette 
for  Jan.  13,  and  Oct.  20, 1866,  and  ^ritUh  Med,  Journul,  Oct.  24,  1868 ;  by  Dr. 
Quain,  in  Path,  Soc,  Dran^adions,  vols,  xvii  and  xviii ;  and  Dr.  Moxon,  in  vol. 
xviii,  p.  55,  the  third  case  he  has  met  with,  and  reported  in  the  post-mortem 
Records  of  Guy's  Hospital.  In  all  his  cases  there  was  a  history  of  haemop- 
tysis, and  one  of  the  patients  die<l  suddenly  by  the  rupture  of  the  aneurism. 

Dr.  Vald.  Rasmussen,  of  Copenhagen,  also  reports,  in  his  excellent  paper 
on  "  Hamoptysis,"  translated  by  Dr.  Daniel  Moore,  of  Dublin  {Edin,  Med. 
Journal^  1868,  vol.  i,  p.  389),  that  hemorrhages  from  a  cavity  are  due  to  rup- 
tures of  small  sac-like  aneurisms,  develoix?<l  on  branches  of  the  pulmonary 
artery,  running  in  the  walls  of  cavities.  The  size  of  these  aneurisms  (in  four 
cases)  varied  from  that  of  a  walnut  to  that  of  a  pea,  and  under,  formed  by 
the  dilatation  of  a  vessel  in  contact  with  the  inner  wall  of  the  cavity,  the 

Sart  of  the  vascular  wall  touching  the  cavity  at  the  point  of  contact  being 
ilated,  while  the  remainder  lies  imbedded  in  the  condensed  vascular  wall. 
The  form  is  generally  sacculated,  with  a  tolerably  uniform  transition  between 
the  walls  of  the  aneurism  and  those  of  the  vessel,  without  any  proper  neck. 
The  sur&ce  of  the  aneurism  is  smooth,  and  in  its  cavity  most  frequently  only 
freshly  coagulated  blood  is  found,  and  only  in  one  instance  fine  decolorized 
adherent  coagula.  The  walls  are  of  various  thickness,  often  two  or  three 
times  thicker  than  the  vascular  wall  from  which  they  procee<l ;  and  when  the 
vessels  are  small  from  which  they  grow,  the  aneurisms  form  only  a  slight  dome- 
like dilatation.  When  the  size  is  large,  the  walls  are  thin  and  particularly 
attenuated  up  to  the  point  where  rupture  has  taken  place.  Degeneration  of 
the  walls  of  the  aneurism  has  also  been  met  with,  as  separate,  or  confluent, 
and  yellow  shaq)ly  defined  points.  The  rupture  takes  place  always  at  the 
most  prominent  point  of  the  sac ;  and  there  is  usually  found  an  irregular  fis- 
surc-Iike  rent,  rarely  exceeding  in  width  two  or  three  millimetres ;  m<jst  fre- 
quently it  is  only  large  enough  to  allow  the  knob  of  an  ordinary  probe  to  pass. 
in  the  opening,  loose  dark  coagula  adhere,  more  rarely  firm  and  somewhat 
decolorized.  The  edges  are  attenuated  and  yellow,  showing  distinct  fatty  de- 
generation. The  number  of  the  aneurisms  vary.  In  general  one  only  is  met 
with.  In  one  case  two  were  found  close  to  each  other.  In  another  case  there 
were  as  many  as  four — two  and  two,  close  to  each  other  on  the  same  branch. 
The  vessels  on  which  these  aneurisms  had  formed  were  on  an  average  from 
one  to  three  millimetres  in  width. 

Rasmussen  is  of  opinion  that  the  development  of  these  aneurisms  on  the 
pulmonary  artery  stands  in  a  definite  causal  relaticm  to  the  formation  of  the 
cavity  in  the  lung — want  of  support  being  one  of  the  chief  elements  favor- 
ing the  growth  of  the  aneurism,  combined  with  increased  intra- vascular  pres- 
sure, which  during  a  fit  of  coughing  is  verv  considerable,  and  still  more  in- 
creased by  condensed  pulmonary  tissue  and  obliteration  of  branches  l)eyond 
the  aneurism. 

An  imi)ortant  olwervation  ma<le  by  Deichler  would  indicate  one  form  of 
pulmonary  phthisis  as  originating  in  disease  of  the  pulmonarv  artery.  He 
found  when  a  section  was  made  through  the  centre  of  one  of'  the  tubercle- 
masses  that  it  inclose<i  a  little  stem,  knuckle,  or  |)ortion  of  a  minute  milmo- 
nary  arter}',  a)K>ut  one-twentieth  of  a  line  in  size.  This  knuckle  or  l(M)p  of 
artery  was  surrounded  by  tubercle.  The  walls  soften  by  the  new  formati<m 
of  cells;  and  the  more  the  cells  grow,  the  larger  the  tubercle-mass  IwH'omes, 
till  it  is  finally  lost  in  the  larger  knots.  It  is  not  improbable  that  the  tulu'rcle- 
knobf  are  fornuHl  owing  to  a  diseased  state  of  the  membranes  of  the  steins  of 
the  bloodvessels.  Evi<lencc  of  such  discjise  may  l)e  found  in  ceases  of  erttmH 
or  aneurismal  distension  of  the  walls  of  the  pulmonary  capillaries,  as  seen  in 
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the  air-cells.  Buhl  and  Zenker  have  described  such  cases  (Virchow's  Arehir.^ 
1862,  p.  183). 

Bearing  upon  this  point,  and  upon  aneurism  of  the  pulmonary  artery,  I 
lately  (1861)  dissected  a  soldier  who  died  suddenly  by  hemorrhage  from  die 
lungs.  On  opening  into  one  of  the  tubercle-cavities,  it  was  found  filled  with 
coagulated  blood ;  and  projecting  from  a  spot  on  the  wall  of  this  pulmonary 
cavity  was  a  round  tumor  about  the  size  of  a  walnut.  This  tumor  had  rup- 
tured, and  the  rupture  held  a  coagulum  of  blood.  The  tumor  was  found  to 
be  an  aneurism  of  the  pulmonar}'  artery ;  and  several  other  tumors  of  a  simi- 
lar nature,  but  of  variable  and  much  smaller  sizes,  existed  in  other  cavities  in 
the  same  lung,  projecting  from  the  pulmonary  artery.  They  were  proved  to 
be  continuous  with  this  vessel — (1.)  By  the  injection  of  spirits  into  them,  and 
their  distension  thereby  through  the  pulmonary  artery  as  it  left  the  heart ; 
and  (2.)  By  microscopic  examination,  which  showed  a  delicate  epithelial 
lining  to  these  tumors,  continuous  and  similar  to  that  in  the  artery.  The 
preparation  is  preserved  in  the  museum  of  the  Anny  Medical  School  at 
Netley. 

Diffused  dilatation  of  tJie  pulmonary  artery  occurs  with  great  frequency  in 
cases  which  cause  hyi>ertrophy  and  dilatation  of  the  right  heart.  An  unusu- 
ally large  pulmonary  artery  which  had  four  valves  is  described  by  Dr.  The- 
ophilus  Thomson,  in  Med.-Chir,  Transactions^  vol.  xxv,  p.  247,  London,  1842; 
and  other  morbid  conditions,  such  as  ulceration  from  pressure  of  aortic  aneu- 
rism, may  also  be  seen. 


(b.)  Diseases  of  the  Veins, 

PHLEBITIS. 

Latin  Eq.,  Phlehiiis;  French  Eq.,  PhUhite ;  German  Eq.,  Phlebitis — Syn.,  VeneH' 

entzUniiung 'j  Italian  Eq.,  Flebiiidc. 

Definition. — Inflammation  of  the  texture  of  a  vein^  leading  to  changes  in  its 
texture  and  to  local  coagulation  of  blood  within  the  iufiamcd  part  of  the  vessei 
{thrombosii*)y  and  often  also  to  the  subsequent  phenomena  of  venous,  pulmonary y 
and  hepatic  embolisin. 

Pathology. — The  varieties  of  phlebitie  are  described  as  (a.)  Adhesive;  (b.) 
Suppurative.  The  first  set  of  phenomena  to  be  coihsidered  are  those  which 
accompany  the  early  stage  of  iiiilammation  of  the  coats  of  a  vein,  because 
they  mostly  concern  the  physician,  in  connection  with  the  im|X)rtant  and 
dangerous  phenomena  of  ejnholism.  For  other  aspects  of  inflammations  of 
the  veins  in  the  varieties  of  phlebitis,  the  student  is  referred  to  his  text-books 
on  surgery. 

So  long  as  pus-corpuscles,  as  such,  were  looked  upon  as  the  really  noxious 
material  which  poisoned  the  1)1o(k1  in  cases  of  malignant  phlebitis,  it  was  sup- 
posed that  the  tissue  of  a  vein  being  inflamed,  pus  would  be  secreted  from  its 
inner  wall,  just  as  from  a  serous  menil)rane.  John  Hunter  has  the  credit  of 
having  suggested  this ;  but  he  did  so  merely  as  a  query;  and  subsequent  writers 
adopted  tlie  suggc^stion  without  further  examination  and  without  evidence  (see 
Arnott  "On  the  Eftecti?  of  Inflammation  on  Veins,"  in  vol.  xv  of  Med.-Chir, 
Trajis.).  Veins  are  exceoilingly  slow  to  inflame.  When  they  do,  the  inflam- 
mation-changes begin  in  the  co!inective-t issue,  towards  the  outer  parts  of  the 
vessel,  and  this  even  when  irritant  bodies  are  introdncvd  into  tne  cavitv  of 
the  vein  itself  (see  Lee's  "Essay,"  in  vol.  xxv  of  Med.-Chir.  Trafus,'),  Mr. 
Lee  introduced  cotton-wool  into  a  portion  of  vein  emptied  of  blood.  The 
lining  membrane  remained  unchanged ;  and  the  lesions  commenced  outside 
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the  vessel.    There  the  pus  formed,  and  thence  the  inflammation  spread  by 
the  connective-tissue,  and  simply  bv  continuity. 

The  generation  of  secondary  multiple  abscesses  is  attended  by  quite  a  dif- 
ferent process.  It  Avas  first  shown  by  Cruveilhier  that  in  the  (so-called)  in- 
flammation of  veins  a  clot  of  fibrin  forms,  and  is  always  present,  inde])endent 
of  any  lesion  in  the  vascular  wall ;  and  so  he  passed  to  the  extreme  belief 
that  all  inflammation  essentially  consisted  in  coagulation  of  blood  in  capillary 
vessels.  The  first  great  fact  has  now  been  quite  sub:<tantiated — namely,  that 
long  before  any  visible  eflects  of  inflammation  occur  in  the  lining  membrane 
of  a  vein,  a  clot  of  fibrin  is  formed  at  the  part,  and  in  this  clot  fluid  comes  to 
be  produced,  in  all  external  appearances  resembling  pus.  It  must  also  be  re- 
membered that  blood,  when  arrested  in  the  vessels  or  extra vasated  out  of  them, 
coagulates  at  the  ordinary  temperature  of  the  body — 98°  Fahr.  {Phil.  Tra/w., 
vol.  Ixxxvi) — a  most  valuable  event  in  the  cure  of  aneurisms. 

From  this  observation  as  a  starting-point,  Virchow  has  developed  his  very 
beautiful  explanations  of  the  various  phenomena  connected  with  phlebitis. 
Inflammation  of  veins  as  the  cause  of  secondary  inflammatory  phenomena  and 
of  multiple  abscesses  is  to  be  rejected ;  but  "coagulation  of  the  blood  in  the 
living  vessels" — the  formation  of  a  clot  or  "thrombus"  (thromhosU) — are  the 
phenomena  which  attend  the  formation  of  multiple  abscesses,  as  in  the  phle- 
bitis of  pytemia.  The  impulsion  or  projection  onwards  of  a  coagulum-clot, 
or  thrombus,  or  substance  detached  from  the  walls  or  valves  of  the  vascular 
system,  and  its  subsequent  arrest  in  the  course  of  the  circulation,  is  described 
under  the  name  of  embolism. 

The  coagula  may  travel  in  particles  or  larger  masses  from  the  veins  to  the 
heart,  or  from  the  heart  to  the  arterial  peripheric  vessels  (see  under  "Occlusion 
of  Arteries,"  p.  897,  ante). 

Thus,  on  the  one  hand,  dej>oAit{on  of  morbid  substances  in  various  parts  of 
the  body  distant  from  the  heart  is  accounted  for ;  and,  on  the  other  hand,  .re- 
sults are  exi)lained  on  simple  mechanical  principles  which  hitherto  have  been 
obscure.  Formerly,  many  of  the  cases  thus  capable  of  explanation  would 
have  been  recorded  as  cases  of  "sudden  <leath,"  or  as  "sudden  retrocession  of 
gout  or  rheumatism,"  or  of  "gout  in  the  stomach,"  or  "palsy  of  the  heart." 

All  the  cases,  fully  recorded,  which  illa^trate  the  phenomena  of  pyajmia 
from  phlebitis  that  I  have  ever  examined  have  shown  that  the  affliction  essen- 
tially begins  by  a  real  coagulation  of  the  blood  at  )*ome  definite  fixed  point; 
and  this  is  the  most  obscure  part,  and  the  most  difficult  to  discover,  in  the 
history  of  all  the  ciu*es.  But  where  this  l)eginning  is  traceable,  the  history 
is  exceedingly  significant,  as  pointing  to  some  sources  of  local  irritation,  which, 
by  simple  (foturbance  of  the  flow  of  blood,  determines  in  some  way  its  coagu- 
lation in  the  living  vessels. 

The  beautiful  exi)eriments  of  Professor  Lister  throw  much  light  upon  this 
su^ect  ("Croonian  Lectures,"  lAincet,  Aug.  8,  1868).  Any  occurrenw  which 
sufficiently  interferes  with,  lowers  or  disturbs  the  vitality  of  the  structures 
inclosing  blootl,  afflicts  its  fluidity,  and  tends  to  }H»rmit  its  spontaneous  coagu- 
hition  in  situ.  Some  of  the  cases  mentione<l  by  M.  liibes,  m  1825,  occurring 
BO  far  back  as  1799,  also  illustnite  this  ])oint  by  morbid  anatomy.  In  one 
case  chilblains  was  the  start ing-jMnnt.  Clots  formed  in  the  veins,  and  pro- 
ceeded uj)wanls  even  to  the  sui)erior  vena  cava,  into  the  right  auricle  and  ven- 
tricle. In  one  of  the  most  striking  cases  of  this  description  recently  recorded, 
**a  venous  clot  of  fil)rin  twenty  inclies  long  was  found  m  the  right  auricle  and 
ventricle"  (I)ruitt,  Med.  TnntH  and  Gazette,  July  19,  1862).  It  showed  such 
marks  on  its  surfaces  as  clearly  demonstrated  its  fonnation  in  a  vein;  and 
other  circumstances  iH>inted  to  the  chief  vein  of  the  thigh  as  the  site  of  the 
primary  formation  of  this  clot  or  thrombnj*.  (Edema  of  the  liml)  prevailed, 
and  the  disap|M>anin(*e  of  the  (wleina  was  ass(H'iate<l  with  those  sudden  cardiac 
and  other  symptoms  which  indicated  the  imssage  upwards  of  this  coagulum  or 
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Ihrombvs  to  the  heart,  where  it  v/as  found  coiled  up  iu  the  right  aurtde  a 
ventricle.     In  eases  of  fracture  of  bone,  of  amputations,  of  enlarged  glut 
of  ulcer  on  the  foot  (imperfectly  healed  by  scabbing),  of  ojwn  wiiutid.i,  ^4 
shot  passing  near  vessels,  and  ulcers,  we  have  great  and  many  &"  --     -    "  ■ 
tatioD,  leaUing  to  iuflammatiou  of  a  vein  at  a  spot,  and  the  au-onipauyil^ 
thrnmboaii.     The  contiguity  of  these  must  he  to  more  or  less  large  velui 
smaller  vessels  iu  or  about  these  sources  of  irritation  and  disLiirbanre. 

But  pyamiia  is  not  always  the  result  of  phlebitis,    "The  imlneIliHt(^  cam 
of  pyiemia  in  any  given  caae  is,  that  some  diseased  part  (which  nceil  not  I 
an  external  wound  J  so  aifecU  the  blood  circulating  through  it,  that  thiw  bloo 
afterwards  excites  destructive  suppuration  iu  parts  to  which  the  oirculfttia 
carries  it — namely,  commonly  first  in  the  lungs,  or  (in  certain  ease*)  liver 
and  lungs, and  later  geuerully  about  the  body"  (Simon,  Public  Health  Jifport 
for  1863,  p.  60).    In  a  case  of  which  Mr.  Simou  was  cognixant,  and  which  is 
liescribed  by  Mr.  Bowman,  fatal  pyicmia  tu  a  young  gentleman  was  ^PI**^^ 
ently  produced  bv  an  ulcerated  stale  of  the  mitral  valve  of  the  heart.     Ir^ 
another  case  Mr.  Simou  records  fatal  pyaemia  produced  by  the  i)enetraiiiin  9 
pua  from  a  small  mesenteric  abscess  into  the  thoracic  duct;  and  in  thv  tliilj 
teenth  volume  of  the  Pathtilogieal  Hociety't  Traittruiioitg  Dr.  Brisltiw  lecm 
several  instructive  eases,  in  which  pyiemia  complicated,  ah  initio,  r*ga 
idimalhic  neerom  wtaltended  by  exirrmU  wound.     In  no  caac,  therefore,  ( 
swelled  legs,  enlamed  glands,  subacute  inflammation,  or  hnrdeuing  over  tf 
course  of  ^'mphatics  or  superficial  veins,  should  the  possibility  of  the  mort 
accident  of  embolitm  to  the  right  side  of  the  heart  bo  ovcrlootod;  or  the  p 
sible  supervention  of  pyemia. 

The  next  set  of  phenomena  characteristic  of  phlebitis  with  the  formation  4 
multiple  abscci^es,  arc  tho^e  connected  with  the  softening,  di»>int«gnttior 
bi-cnkiug  up  of  the  thrombi  or  clots.  ViR-how  was  the  firet  to  (Icmonstrute 
th(;  results  that  ensue.  He  showed  (1847)  the  embolic  character*  of  ci-rtaiii 
products  previously  thought  to  bo  inflammatory  in  their  origin  (r.  g.,  whiM 
iibrin-like  mnseea  iu  the  spleen,  &c.):  and  be  arrived  at  the  fullowing  contilj| 
sions:  (1.)  The  occurrcni-e  of  fibrinous  plugs  or  clots  in  the  pulmonary  »rt«^ 
long  before  death  Is  always  secondary,  wnere  obstruction  is  independent  { 
pneumonia,  or  other  changes  iu  the  parenchyma.  They  are  apt  to  arise  3 
any  part  of  the  venous  vascular  system  anterior  to  the  lungs  in  the  course  f 
the  circulation — e.  g.,  in  the  veins  of  the  limbs,  as  in  ilie  case  descrilMd  I 
Druitt,  already  noticed;  in  the  pelvic  veins,  as  after  the  operation  of  ligato^ 
for  internal  piles,  whence  the  clots  are  carried  by  the  current  of  the  blood  fl 
the  right  side  of  the  heart,  and  thence  into  the  pulmonary  artery,  and  so  f 
the  lungs.  Experiments  on  animals  also  supported  his  views.  He  introdued 
the  pith  of  the  elder  tree,  ait  well  us  animal  subsiances,  into  the  veins,  an(i)| 
produced  vi<ilent  pneumuuiaa,  commcucing  with  inflammatory  hyper* 
These  localised  pneumonias  extending,  led  to  rapid  deposition  in  tlie  air-o 
of  fibrinous  exudations,  whlcli  became  purulent,  or  the  portion  of  lung  g 

§reuoiis.     As  these  changes  advanced  m  the  lung,  pleuriwy  very  soon  1 
eveloped  at  the  periphery — at  first  producing  fibrinous  eoagulable  extu 
lion  slowly  over  the  afiected  portion  of  the  lung;  hut  rapidly,  as  it  progrc' 
t^iwardfl  the  other  side  of  the  chest,  inducing  watery  hemorrhagic  exudt 
into  both  serous  ca^-itics.     The  pleura  then  tiecame  ganKreuous,  and  fiiu 
gave  way  to  pneumothorax.     Such  severe  lesions  nwy  be  completed  in 
short  a  time  as  five  days.     Previously,  however,  to  these  IniiKirlant  demi 
slmtions  of  Virchow,  there  had  appeared  the  observatious  of  Sir  Jamee  Pa 
OD  the  obstructions  of  the  branches  of  the  piilmunary  nrirry,  and  the  sudi 
modeof  death  towhich  they  pave  rise  {Med.-Ckir.  Tt-im.  for  1844).     Cnivcil- 
hier,  Baron,  and  Dubini  had  also  recorded  Hmilar  case«;  but  the  im)Nirtance 
of  Virchow's  obger\'ation8  consisted  in  demoustratiug  the  traui<)>orlatio 
clots  or  plugs  of  fibrin  or  of  blood  from  difli^reut  i>arU  of  the 
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to  the  heart  Such  plu^  are  known  also  to  be  soroctiroes  arrested  in  the 
liver,  giving  rise  to  so-called  metastatic  abscess;  and  while  those  plugs  which 
find  their  way  to  the  lungs  have  their  origin  in  any  part  of  the  venous  pe- 
riphery, those  which  find  their  way  to  the  liver  originate  either  in  the  portal 
venous  system  or  in  those  veins  round  the  rectum^  prostate^  vagina,  or  tUems, 
which  (communicating  alike  with  the  systemic  veins  and  with  the  inferior  mes- 
enteric veins  of  the  portal  system)  may  induce  multiple  centres  of  inflammation, 
and  abscesses  in  the  liver  as  well  as  in  the  lung  (Med,  Times,  January,  1862). 
Simultaneously  with  Virchow's  or  a  little  after  his  observations,  we  have  the 
observations  of  the  late  Dr.  Kirkes,  on  "The  Detachment  of  Fibrinous  De- 
posits from  the  Walls  of  the  Heart"  (Med.-Chir,  Traris,,  vol.  xxxv,  for  1852). 
Two  most  instructive  cases  of  this  kind  have  been  recently  related  bv  Dr. 
Groodfellow,  in  which  extensive  arterial  obstruction,  gangrene  of  the  lower 
limbs,  and  death,  followed  the  separation  of  cardiac  vegetations  (Med^Chir, 
Trans.,  vol.  xlv). 

Thus  it  was  gmdually  proved,  that  as  clots  occur  in  the  veins,  so  they  also 
may  occur  in  or  find  their  way  into  the  heart's  cavities ;  and  next  in  the  his- 
tory of  this  interesting  subject  the  connection  is  established  between  peripheral 
ehts  and  cardiac  clots,  and  how  far  tiie  softening  of  these  clots  or  thrombi  may 
give  rise  to  the  lesions  indiscriminately  described  as  pycemia  or  phlebitis  by  the 
phenomena  of  embolism. 

Such,  pathologically,  are  some  of  the  causes  which  may  determine  the  for- 
mation of  clots  either  in  large  or  in  small  vessels.  But,  aft^r  Cruveilhier's 
observations,  the  next  link  in  the  chain  of  evidence  regarding  the  nature  of 
metasiatical  dy^craMce  wius  established  by  an  arduous  worker  (then  in  the  Army 
Medical  Department,  and  since  a  distinguished  Professor  in  the  Royal  College 
of  Surgeons  of  England) — namely,  Mr.  Gulliver,  formerly  surgeon  of  the 
GuanLs.  He  showed  that  the  puriform  mass  in  the  interior  of  clots  does  not 
originate  in  the  wall  of  the  vessel  or  clot,  but  is  produced  by  transformation 
of  the  central  layers  of  the  clot — a  transformation  which  may  be  imitated,  as 
he  did,  by  a  chemical  process.  Sir  James  McGrigor  communicated  Mr.  Gul- 
liver's obser\'ations  to  the  Medico- Chi rurgical  Transactions,  Mr.  Gulliver  ex- 
amined the  clots  microscopically,  and  found  that  the  fluid  was  not  pus;  and 
to  show  that  his  observation  was  intimately  connected  with  the  observation  of 
Cruveilhier,  I  found  (by  mere  accident)  that  a  remark  on  this  point,  in  Mr. 
Gulliver  s  handwriting,  exists  on  one  of  Cruveilhier's  drawings  contained  in 
the  Library  of  the  Army  Medical  Department  now  at  Netley. 

Tliis  is  the  point  from  which  Virchow  starts  in  his  interesting  account  of 
this  subject — namely,  the  character  of  the  contents  of  these  clots — a  puriform, 
but  not  apurulent  substance  (as  Gulliver  first  showcnl),  composed  of  granules 
chieflv.  The  question,  then,  immediately  suggests  itself,  "  What  becomes  of 
them'r 

Secondary  disturbances — not  so  much  by  thesoftx»ned  mass  as  by  the  detach- 
mcnt  of  larger  pieces,  and  just  so  large  as  to  be  arrested  in  vessels  more  or  less 
remote  from  the  seat  of  the  original  clot — are  known  to  occur:  and  on  the 
advance  of  dots  and  their  debris  from  small  into  large  vess<^'ls,  bits  break  off 
and  flow  on  into  the  stn^ani  of  blood. 

Clots  in  jKiripheral  veins,  however  small,  are  thus  the  sources  of  great  danger. 
As  a  rule,  they  lead  to  s<*crmdary  and  multiple  deposits  and  abscesses  in  the 
lungs;  and  it  is  chiefly  differences  in  the  size  of  the  capillary  v(»ss(4s  whi(*h 
determine  tKeir  ultimate  locality,  where  they  act  as  any  foreign  Ixxly  would. 
Tlie  debris  of  clots,  an<l  large  c*ell-elements  from  clots,  in  the  mesenteric  veins, 
and  from  ulcers  of  int(»stines,  passing  through  the  liver  capillaries  and  pro- 
cec<ling  to  the  lungs,  where  they  are  arrested,  illustrate  this.  The  lungs  have 
the  smallest  capillaries  of  all.  They  avenige  from  toooo^'^*'  ^^  ioVoa^^*''  <*^  *^ 
line  (scarcely  sufficient  to  let  pa^s  a  white  cell  of  blood  or  of  pus,  which  on  an 
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average  measures  toVoc^^^  ^^  *  line),  whereas  the  liver  capillaries  have  a 
much  larger  range — namely,  from  yoVoT^^^^  ^  To^Si^^^sof  a  line. 

The  most  common  cases  of  throinbosis  in  veins  are  to  be  seen  in  bed-ridden 
dropsical  persons,  whose  veins  in  connection  with  the  buttocks,  such  aa  those 
of  the  thighs  and  genitals,  contain  ante-mortem  clots,  probably  acknowledging 
the  source  of  the  irritation  giving  rise  to  them  as  due  to  the  pressure  of  the 
weight  of  the  body  on  the  radicles  of  these  veins,  and  the  gravitation  of  the 
blood  against  tiiem  (Moxon).  Thus,  the  coagula  found  in  the  veins  are  the 
products  of  local  stasis,  often  caused  by  roughness  of  their  inner  surface,  by 
alteration  of  structure,  and  relaxation  of  elementary  parts.  When  the  coagu- 
lum  adheres  only  to  one  wall,  with  the  effect  of  narrowing  the  passage,  such  a 
thrombus  is  never  of  an  embolic  nature.  It  is  a  clot,  thrombuSy  plug,  or  coagu- 
lum  of  fibrin  formed  or  forming  there  as  a  result  of  local  causes  of  irritation  ; 
and  venoua  emholUm  occurs, — (1.)  When  coagula  arrive  in  the  right  side  of 
the  heart.  Here  they  are  attended  with  symptoms  of  exhaustion,  pulse  small 
and  intermitting,  followed  by  collapse  and  powerlessness  of  muscle.  The 
patient,  although  inhaling  aeeply,  seems  to  suffer  from  apnoea;  the  veins 
Decome  highly  turgid  ;  and  sudden  death  occurs  if  large  concretions  separate 
and  suddenly  obstruct  the  pulmonary  artery ;  as  in  the  aise  recorded  by 
Druitt,  and  noticed  at  p.  411.  The  symptoms  were, — hurried  and  anxious 
breathing;  pulse  rapid  and  scarcely  perceptible;  features  intensely  pale, 
bluish,  and  distressed ;  the  whole  surface  of  the  body  cold,  but  drenched  in 
perspiration  ;  no  pain,  but  great  agitation  and  feebleness ;  the  air  entered  the 
air-cells  freely,  but  the  beating  of  the  heart  was  a  confused  and  feeble  "  wobbU" 
— its  rhythm  and  force  were  gone.     The  intellect  was  clear. 

The  Phenomena  of  Pabnonary  Arterial  Embolism  are  of  two  kinds;  and  the 
diagnosis  of  embolism  may  be  summed  up  as  follows  : 

(A.)  Parenchjmatom, — (a,)  Collapse  of  lung;  (6.)  Peripheral  pleuritis  of 
lung;  (c.)  Hemorrhagic  effusion;  (J.)  Capillary  bronchitis,  with  cough  and 
expectoration  if  the  embolism  is  capillary  (see  vol.  i,  p.  108). 

(B.)  Functional, — (e.)  A  craving  for  air  (anxietas):  although  a  deep  breath 
may  be  drawn  without  pain,  yet  every  movement  of  the  body  tends  to  increase 
the  anxietiis;  (/.)  Lowering  of  temperature;  (</.)  Systolic  murmur;  (h.)  In- 
creased impulse  of  the  right  side  of  the  hejirt;'  (i.)  Irregularity  of  rhythm; 
{k,)  Undulation  of  veins  in  the  neck ;  (/.)  Cyanosis,  vertigo,  albuminuria, 
GKlema  of  limbs.  These  phenomena  are  seldom  all  present,  death  being  too 
sudden. 

Phenomena  of  Pigmental  Kmbolism. — A  peculiar  form  of  embolism  is  asso- 
ciated with  accumulations  of  pigment  in  the  blocxl.  It  is  primarily  developed 
in  the  spleen,  whence  the  thrombi  are  conveyed  to  the  vena  portm,  gradually 
increasing  in  circuraferonco.  Malarious  fevers  establish  such  pigments  in  the 
blood  (Planer,  of  Vienna).  In  such  cases  sanguineous  extravasations,  in 
great  numbers,  are  found  in  the  brain,  and  a!)scesses  in  the  liver:  laceration 
of  hypenemic  capillaries  is  also  a  result — e.  g.,  ^Malpighian  glomeruli  of  the 
kidneys. 

rilLEClMASIA    DOLENS. 

Latin  Eq.,  PhlctjmnHia  ffoUns ;  French  Eq  ,  Phlrpmafda  aiha  dohrm;  German  Eq., 

Phlegmasia  dolens ;  Italian  Eq  ,  Flemmnaia  doUnie. 

Definition. —  Obstruction  of  the  veins  and  hjmphaticA^  causing  a  painful ^  non- 
cedematouSf  but  brawny  tfivelling  of  one  or  of  both  lower  ejctremitieSy  and  attended 
tvith  great  prostration. 

Pathology. — The  disease  has  also  been  named  "milk  leg"  or  "white  swell- 
ing."    It  is  most  common  after  parturition,  es|)ccially  when  much  blood  has 
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been  lost  in  the  process  of  childbirth ;  and  it  not  unfrcquently  attends  malig- 
nant uterine  disease. 

Any  Krcat  drain  from  the  system,  such  as  these  states  imply,  is  apt  to  be 
followedf  by  no  less  rapid  absorption ;  and  the  coexistence  of  foulness  of  parts 
from  malimiant  disease,  or  decomposition  of  textures  in  connection  with  the 
lesion  of  the  uterus  atler  childbirth,  or  with  bits  of  retained  placenta.  A 
rapid  absorption  of  poisonous  or  acrimonious  fluid  is  apt  to  occur  locally, 
leading  to  instantaneous  coagulation  of  blood,  or  to  inflammatory  changers  in 
the  coats  of  the  uterine  veins.  The  external  iliac  and  femoral  veins  are  also 
most  commonly  aflected.  In  some  way,  not  yet  fully  known,  a  severe  irrita' 
lion  is  next  set  up  amongst  the  nerves,  muscles,  and  lymphatics  of  the  upper 
part  of  the  thigh  and  leg,  the  lining  membrane  of  the  veins,  and  the  areolar 
tissue  of  the  limb.  The  result.s  are  a  tense  elastic  swelling,  till  the  leg  may 
be  twice  its  usual  size,  with  pain  and  complete  loss  of  power  of  motion,  |)ainful 
lymphatics,  and  obstructed  veins. 

The  most  intelligible  explanation  of  these  cases,  and  the  one  which  the  facts 
disclosed  post-mortem  tend  most  to  sup])ort,  is,  that  inflammation  of  the  iliac 
and  femoral  veins  is  the  proximate  cause  of  the  disea.se,  and  that  in  puerperal 
women  the  inflammation  commences  in  the  uterine  bmnches  of  the  hy|)ogas- 
tric  veins.  Dr.  Robert  Lee*s  exi>erience  is  to  this  eflect;  and  (in  the  Path, 
Soe.  TratuactwMf  vol.  ix)  Dr.  Graily  IIj.'witt  gives  an  account  of  a  dLssecticm 
of  a  case  in  which  the  obstruction  was  in  the  left  comnxm  iliac,  having  been 
produced  in  consequence  of  some  morbid  condition  of  the  veins  leading  from 
the  uterus. 

Symptoms  of  phlegmasia  dolens  may  set  in  immediately  after  labor,  or  at 
any  time  during  the  next  five  or  six  weeks.  They  are  expresJ»ed  by  fever, 
headache,  thirst,  nausea,  and  i>ain,  especially  in  the  lower  abdominal  and 
pelvic  regions,  accom|)anied  with  great  prostration.  A  chill  or  a  rigor  may 
usher  in  the  disease,  with  or  without  pain  or  swelling  of  joints,  and  within 
twenty-fcmr  or  thirty-four  hours  the  swelling  of  one  or  both  lower  extremities 
may  be  apparent,  commencing  alniut  the  f<x)t  or  lower  part  of  the  leg,  fmm 
which  it  extends  upwards.  The  acute  stage  lasts  about  fourteen  to  twenty-one 
days;  and  after  recover)',  if  life  is  spared,  many  deep  veins  remain  obliterated, 
compensated  for  by  varicosity  aixl  enlargement  of  superficial  ones ;  so  that  the 
limbs  are  useless  for  manv  weeks  or  months,  and  too  often  never  recover  their 
wonted  power  an<i  shai>e. 

Prognosis. — The  disiiase  has  usually  a  favorable  termination ;  and  as  the 
general  health  improves,  the  swelling  and  tenderness  diminish. 

Great  care  must  be  taken  before  and  during  subsequent  pregnancies  that 
the  general  health  is  maintaine<l  as  well  as  [)<)ssible. 

Treatment, — The  genenil  health  in  sucrh  cases  is  generally  feeble,  and  pros- 
tration exists;  hence,  leeches  and  bloodletting,  as  n'commende<l  by  Drs.  Davie 
and  Lee,  are  usually  inadmissible.  The  treatment  followed  and  recommended 
by  the  late  Dr.  Tanner  is  the  most  rational,  namely,  sedatives  and  alkaline 
fomentations,  i)erfe(!t  n»st,  sim]>le  diet,  and  opiates  to  relieve  pain.  "The 
fluid  in  which  the  fomentation  flannels  are  to  be  wrung  out  is  made  by  add- 
ing one  |M)und  oi  hicurbomiie  of  soda  and  one  oun<je  oi'  extract  of  poppien  to  one 
gallon  of  lx>iling  water.  The  flannels  ought  to  be  change<l  every  thirty  min- 
utes, and  ap[>liiMi  over  the  whole  limb,  and  over  the  groin  and  lower  jwirt  of 
the  abilomen  wherever  there  is  tenderness.  The  heat  an<l  steam  from  these 
are  to  l)e  retained  bv  means  of  ini})ermeable  cloths."  Wine,  bmndy,  milk, 
raw  eggs,  animal  ftxMl,  ammonia,  and  bark,  are  sure  to  W  requinul;  and  after 
the  acute  symptoms  have  sul)sided,  there  is  no  remedy  so  In^neficial  as  eflicient 
bandaging,  together  with  the  preparations  of  iron,  quinine,  and  tonic  vegetable 
bitters,  like  caiumbnj  aided  by  change  of  residence  (Tanner). 
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CHAPTER  XVIII. 

DISEASES  OF   DUCTLESS  GLANDS. 

Section  I. — Diseases  of  the  Thyroid  Gland. 

GOITRE. 

Latin  Eq  ,  Bronchocele;  French  Eq.,  Goifre;  German  Eq.,  /Tro/j/"— Syn.,  Struma; 

Italian  £q.,  Gozzo. 

Definition. — A  specific  affection  of  the  thyroid  glands  induced  by  the  persidenl 
ttse  of  water  which  has  percolated  tlirough  magneslan  limestone  rocks  or  ttraia^ 
atid  containing  the  soluble  salts  of  linie  in  solution. 

Pathology  and  Morbid  Anatomy. — The  characters  of  the  swelling  of  the 
thyroid  gland,  associated  with  this  morbid  state,  appear  to  be  different  at 
different  stages  of  its  existence.  At  first  the  tumor  is  sofl,  but  it  gradually 
acquires  a  firm  and  even  a  cartilaginous  consistence.  In  the  soft  condition 
the  cell-elements  of  the  gland  seem  to  secrete  a  fluid  of  a  thick,  ropy,  viscid, 
gelatinous  appearance;  but  when  the  consistence  increases,  the  hypertrophy 
of  the  cell-elements  is  generally  more  obvious  than  the  fluid  secretion,  its 
bloodvessels  seem  increased  in  size  and  number,  and  ultimately  cysts  become 
developed,  in  which  the  glairy  fluid  abounds.  In  the  more  advanced  cases, 
osseous,  or  at  least  calcareous  deposits  occur,  and  occasionally  the  whole  organ 
is  transformed  into  an  osseous<like  capsule,  fllled  with  matter  of  various  kinds, 
which  has  been  likened  to  jelly,  suet,  and  honey.  Sometimes  the  gland  pre- 
serves its  original  lobulated  form,  its  relative  proportions  being  maintained; 
at  other  times  there  is  no  distinction  of  parts  or  lobules.  The  right  lobe  is 
more  oflen  enlarged  than  the  lefl  (Alibert,  Rickwood,  Greenhow). 
Solid  aujgregiitions  of  calcareoiLs  particles  have  been  found  in  the  goitrous 
gland  (Ckely).  The  tumor,  originally  of  a  simple  nature,  is  liable  to  enlarge- 
ment of  its  arteries,  to  expansion  of  its  cells,  or  the  formation  of  cysts  on  its 
surface  and  in  its  interior,  or  to  inflammation  and  ulceration  of  its  component 
tissues.  Such  ulcenition  Ls  apt  to  assume  a  malignant  scirrhus-like  appear- 
ance. 

The  prevalence  of  the  disease  is  limited  to  certain  districts  of  peculiar  geo- 
logical formation ;  and  wherever  it  prevails,  popular  opinion  has  always  re- 
garded the  water  used  for  drinking  as  being  in  some  way  connected  with  its 
cause.  Alike  in  England  and  in  Oude,  where  goitre  prevails,  the  people  are 
convinced  that  water  in  some  way  is  the  cause  of  goitre.  It  was  at  one  time 
believed  that  ^noiv-ivatrr  from  the  summit**  of  loilv  mountains  contained  the 
poisonous  material  which  established  goitre  among  the  inhabitants  of  the 
valleys.  The  people  of  almost  all  the  valleys  of  Switzerland  drink  snow- 
water, or  the  water  of  the  glaciers;  but  goitre  abounds  in  some  of  the  valleys 
only ;  and  in  Greenhmd  and  Lapland,  where  snow-water  is  commonly  used, 
goitre  is  unknown.  Again,  the  disease  exists  in  countries  in  which  snow  is 
never  seen,  as  in  Sumatni;  and  in  places  where  snow  never  lies  sufficiently 
long  to  be  used  as  a  drink,  as  in  Derbyshire.  It  prevails  in  places  where 
pump-watery  rather  than  t^nrf ace-water ,  is  used.  Still  the  evidence  is  very  con- 
clusive which  points  to  something  specific  in  the  quality  of  the  water  as  tend- 
ing to  the  development  of  goitre.  At  Nottingham,  in  England,  where  this 
disease  prevails,  the  conmion  people  refer  it  to  the  hardne^  of  the  water — 
i.e.,  to  its  impregnation  with  calcareous  salt**,  Hulphuie  or  carbonate  of  lime; 
and  it  has  even  been  afiirme<l  that  the  presence  of  magnesian  limestone 
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always  implies  the  endemic  coexistence  of  the  disease  (Inolis).  In  Captain 
Franklin's  expedition  to  the  Polar  Sea,  goitre  was  found  to  be  very  prevalent 
at  Edmonton,  where  the  soil  is  calcareous,  and  contains  numerous  fragments 
of  magnesian  limestone.  The  disorder  attacks  those  only  who  drink  from 
the  water  of  the  river  (the  Saskatchawan).  In  its  worst  ibrm  it  is  confined 
almost  entirelv  to  the  half-breed  women  and  children  who  make  use  of  the 
river-water.  The  men,  who  are  often  from  home  journeying  through  the 
valleys,  drink  the  melted  snow,  and  are  less  affected ;  and  should  incipient 
symptoms  of  the  disease  come  on  in  winter,  when  they  live  at  home  and  use 
tKe  water  of  the  river,  the  annual  summer  voyage  to  the  seacoast  generally 
effects  a  cure.  The  natives  who  use  mow-tvater  only,  and  drink  from  the 
rivulets  which  flow  through  the  plains  in  summer,  are  exempt  irom  the  dis- 
ease ;  but  the  residence  of  a  single  year  at  Edmonton,  if  the  river- water  of 
the  Saskatchawan  is  used,  is  sufficient  to  render  a  whole  family  the  subjects 
of  goitre  (Richardson).  The  disease  has  been  known  to  occur  and  to  affect 
a  family  in  a  very  short  time,  who,  being  free  from  the  disease  while  using 
the  $urf ace-water  J  had  a  well  dug,  and  obtained  their  water  by  tapping  a 
limestone  rock ;  and  after  drinking  from  this  well  for  a  short  time,  the  dis- 
ease appeared  among  them.  There  are  some  waters  in  a  goitrous  district  in 
Switzerland,  issuing  from  the  hollows  of  certain  rocks,  and  trickling  along 
crevices  in  the  mountains,  the  drinking  of  which  will  produce  goitre,  or 
augment  goitrous  swellings,  in  eight  or  ten  days,  while  the  inhabitants  who 
avoid  these  waters  are  free  from  the  disease  (Bally,  Watson).  Dr.  Coindet, 
of  Greneva,  states  that  the  use  of  the  hard  puni[^-water  in  the  lower  streets 
of  that  town  brings  on  goitre  very  speedily ;  and  at  CI  uses,  on  the  Ame, 
numerous  cretins  and  goitroas  persons  are  seen  in  the  streets,  while  lofty  cliffs 
of  mountain  limestone  tower  over  the  town ;  and  through  the  crevices  of 
these  cliffs  copious  streams  of  water  flow.  In  Yorkshire,  Derbyshire,  Not- 
tingham, Hants,  and  Sussex,  in  England,  where  the  disease  prevails,  there  is 
a  ndge  of  magnesian  limestone  running  from  north  to  south  through  the 
centre  of  the  district.  All  along  that  line  goitre  prevails  to  its  greatest 
extent;  and,  diverging  to  either  side,  the  diseases  Ls  found  to  diminish  (Inglis, 
Treatise  on  Englush  Bronchoeele),  The  disease  has  been  found  to  prevail  in 
one  great  section  of  the  province  of  Kemaon,  in  India,  south  of  the  Hima- 
layan Mountains,  and  to  be  almost  entirely  absent  from  another  section  of 
that  district.  Both  of  them  agree  in  their  external  aspect,  altitude,  and 
climatology,  but  differ  so  remarkably  in  their  geological  formation  that  an 
examination  of  the  rocks  of  the  district,  into  the  ver}'  villages  where  the 
diaeafle  abounded,  or  did  not  abound,  enabled  one  to  predict  whether  the  in- 
habitants were  affected  with  goitre  or  not.  No  instance  occurred,  in  a  dis- 
trict extending  over  1000  Wjuare  miles,  in  which  goitre  prevailed  to  any 
extent  where  the  villages  were  not  situated  on  or  close  to  limestone  rocks 
(McClelland).  Dr.  McClelland  visittnl  120  villages  scattered  promiscu- 
ously over  an  area  of  upwards  of  1000  miles.  The  following  are  tne  results 
he  oDtained : 

1.  Five  of  these  villages  were  built  uj>on  hornblende  and  mica  slate,  or  on 
siliceous  sandstone,  or  on  green  sand.<tone.  They  contained  290  inhabitants, 
not  one  of  whom  was  a  cretin,  or  was  affected  with  goitre. 

2.  Seventy-one  of  the  villages  in  the  same  district  were  built  upon  clay- 
slate.  These  contained  *S957  inhabitants,  and  among  them  there  were  twenty- 
two  persons  with  goitre,  or  one  in  two  hundred  of  the  population.  There  was 
not  a  single  cretin. 

3.  Thirty-five  of  the  villages,  having  a  i>opulation  of  1160,  were  built 
upcm  Alpine  limestone ;  and  in  them  890  i)orsons,  or  more  than  one-third  of 
the  inhabitants,  had  goitre,  while  thirty-four  of  them  were  cretins,  or  about 
one  person  in  every  thirty-five. 

Lcuttly,  goitre  is  extremely  frequent  at  Secrora,  near  Lucknow,  and  in  all 
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that  district  of  Oude  wliich  stretches  towards  Nepaiil  and  the  Gnn 
district  bevond  the  Gogm.  la  the  juogles  ol'  the  Teniie,  at  the  htuie  of  H 
Nepaul  hiJk,  the  di;'ea^  is  very  frenuenl;  and  in  Nepnul  itself,  nmimg 
iohubitantJ^  of  tht<  Cin-  and  TVaii^Himalayan  regions,  it  is  ctinstaDlly  I 
with  (Brainley,  Grecahuw;  Indian  Annalg  for  1857  and  1859).  All  kIm 
the  Hue  of  Teraie,  on  to  Gomokpore,  goitre  is  so  prevalent  tliat  i 
iicraons  \»  ufflieted  with  the  liornble  disfigurement.  The  kin^lom  of  Out 
IS  geologii.'ally  made  up  of  the  diluvial  detritus  of  the  Hiumluyni 
which  abouudfl  in  limestone,  and  the  soil  of  the  district  contains  bI>uih)m 
of  lime,  which  is  taken  up  by  the  waters  that  percolate  through  it  from  I 
rivers  and  from  the  rainit  and  floods.  The  time  thus  taken  up  and  h<^ld] 
Holutiau  with  carbonic  acid  gas  is  frequently  found  deposited  round  i 
fragments  of  flint!?  or  stones,  and  is  then  known  by  the  name  '>f  "  kunkn 
rio  that  wherever  "  kunker"  abounds,  there  soluble  salts  of  lime,  silica,  a 
mina,  and  sometimes  magnesia  and  protoxide  of  iron  will  be  found  (Hlekm, 

0'SnAUOHNI-SHy,  GllEENHOW). 

There  is  a  remarkable  circumstance  onuuected  with  the  prevalwice  of  goUl 
in  Oude,  whieh  is,  that  it  aflects  animals  as  well  as  man.     At  Hi^«inw[>onk!fl 
village  about  twelve  miles  distant  frumSecrora,  on  the  Surjoo  Ilivor,  dogs  s 
other  animals  are  affected  with  it  (Grkeshow).     Mr.  Bramliv  noticed  I 
same  curious  fact  in  Nejiaul;  for  "on  one  occasion  a  goat  broiigfil  forth  a 
with  a  goitre  as  large  as  its  head.   Puppies  of  a  month  old,  bred  from  Englii 
dogs,  are  very  frequently  afiected  by  it,  as  are  also  lambs." 

A  eurioue  outbreak  of  ac/iie  goitre  occurred  in  1860  in  the  garriwii  of  Brii 
ooQ  (Hautes  Atpes).    The  mean  strength  of  the  garrison  during  the  j 

forty-eight  officers  and  954  men;  and  fmm  this  force  fifty-thnx'  chsc»< 

goitre  (fifty-one  soldiers  and  two  enfanix  df  troupe)  were  admitted  id  the  y 
and  in  the  first  three  months  of  1861.  One  c&«e  occurred  in  ae  »hort  a  ti 
OS  eiffkl  days  aft«r  nrrivai  at  BriaDcun,aud  one  after  eurlfm  nioDths'stay:  ^ 
the  majority  (thirty-nine)  occurred  after  from  eight  to  eln'rn  months'  sojoui 
The  rapidity  of  growth  of  the  gland  was  remarkable.  In  e-jme  very  pre<i  _ 
posed  subjects  eight  days  sufficed  to  show  a  large  increase :  and  the  form  fli 
the  tumoi'  was  most  frequently  bilateral.  The  sungui  no-lymph  at  ie  tempc 
nicDts  and  robust  constitutions  were  those  most  attacked.  There  wa»  I 
obvious  hereditary  tendency ;  but  several  of  the  men  came  from  departmai 
where  goitre  is  more  or  less  prevalent.  The  men  who  came  from  maritil 
places,  and  who  were  placed  at  Brianeon  under  quite  unusual  coaditia 
(4'i8o  feet  above  the  sea-level),  sufiferea  most.  M.  Coll iu,  who  recordall 
outbreak,  does  not  say  a  word  about  the  composition  of  the  n'ater ;  but  t^ 
position  of  Briau^n  renders  it  highly  probable  that  the  water  of  the  pla< 
charged  with  lime  and  magueeinu  salts  (Parkes,  in  Ai-my  Med,  Depart 
Hanitary  Report  for  1860.  p.  ;S8o^. 

The  disease  is  known  to  prevail  at  the  base  of  lofty  mountains  in  many  p 
of  the  globe.     It  is  endemic  at  th«  foot  of  the  Alps,  where  it  is  frequentiy  | 
socinted  with  crHiniinn — a  sort  of  idiocy,  associated  with  atrophy  of  th«  bm 
and  deformity  of  the  body.     It  is  also  endemic  at  the  loot  of  the  ApcDnliHC 
It  is  common  in  Derbyshire,  where  il  is  called  tlie  "  Derbyshire  Neck."     \\% 
met  with  in  some  flat  situations  in  Norfolk  ;  and  in  one  village  about  S«| 
miles  tVom  Cambridge  il  is  extremely  common  (Watbox),    In  South  Aiii«ri' 
goitre  is  met  with  both  in  the  u]>|>er  and  in  the  lower  course  of  the  Ma^iU 
River,  and  iu  the  flat  high  country  of  Bogota,  60t)0  feet  above  the  leverwf  tf 
sea  (HiMiioLDT).     It  is  also  common  at  the  biise  of  the  South  Am«ti^ 
ADd(«.     In  North  America  many  cases  occur  in  the  vicinity  of  the  1 
Ridge,  in  Virginia.     It  is  prevalent  in  the  mountainous  regioneof  Pemwylva- 
hia,  New  YorK,  New  Ham[)Khire,  and  Vermont  (Dl-sousos).     In  India  it 
prevails  in  Oude,  and  along  the  line  of  the  Himalayan  range.     It  seems  l«  be 
more  common  in  femalei^  than  iu  males,  and  ie  rarely  seen  IvL-forc  the  age  a 
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puberty ;  but  in  districts  where  the  disease  abounds,  it  is  on  record  that  chil- 
dren are  sometimes  bom  goitrous  of  goitrous  parents  (Godelle,  Watson). 
The  evidence  of  hereditary  transmission,  in  the  strict  sense  of  the  term,  ap- 
peare  to  be  doubtful ;  but  predisposition  may  exist  in  some,  rather  than  m 
others,  to  the  development  of  the  disease. 

It  may  generally,  therefore,  be  concluded,  from  the  cumulative  nature  of 
the  evidence,  that  a  ])oison  exists  in  association  with  lime  and  magnesia  in 
geological  formation,  whose  action  induces  undue  ossification  and  thickening 
of  the  base  of  the  cranium,  tending  to  diminish  the  size  of  the  foramina  for 
bloodvessels  (Kolliker,  Virchow)  ;  and  it  is  fair  to  connect  the  unusual  quan- 
tity of  lime  taken  into  the  system  with  such  premature  and  abnormal  ossifi- 
cations. Wherever  chemical  examination  of^  the  water  used  by  the  inhabi- 
tants of  the  different  places  where  goitre  and  cretinism  prevail  has  been  made 
(as  it  has  been  especially  in  India),  it  has  always  been  found  to  contain  a  large 
quantity  of  carbonate  of  lime  ;  whereas  the  water  derived  from  the  clay-slate 
rock,  and  which  was  drunk  by  the  inhabitants  who  did  not  suffer  from  goitre, 
contained  none.  Such  observations  as  those  described,  and  especially  those 
of  McLelland  and  Greenhow,  show  that  neither  the  atmosphere,  the  elevation 
above  the  sea-level,  the  physical  aspect  of  the  country,  nor  locality,  have  any- 
thing to  do  with  the  production  of  goitre  ;  but  they  prove  almost  to  demon- 
stration that  the  affection  is  due  to  some  specific  action  of  the  drinking-water 
which  flows  from  rocks  of  a  particular  geological  formation  named  magnesian 
limestone.  The  circumstances  under  which  these  affections  were  found  by 
McLelland  to  exist  in  the  low  burning  plains  of  Bengal  formed  a  striking  cor- 
roboration to  his  observations  in  the  hills  of  Kcmaon.  Goitre  and  cretmism 
are  very  prevalent  in  different  parts  of  the  district  of  Goruckpore.  The  soil 
of  the  district  is  of  two  sorts.  One,  to  which  the  natives  give  the  name  of 
"bhat,"  characterizes  the  lands  bordering  the  river  Gundukand  its  branches. 
TTiiu  soil  is  remarkable  for  the  large  projwrtion  of  calcareous  matter  which  it 
contains.  One  specimen,  on  analysis,  yielded  upwards  of  25  per  cent,  of  car- 
bonate of  lime.  Goitre  and  cretinism  are  very  prevalent  in  the  villages  built 
upon  this  soil.  In  some  of  them  10  per  cent,  of  the  population  are  affected  ; 
and  of  the  children  in  the  villages  where  goitre  prevails  10  per  cent,  are  cre- 
tin*. The  dogs  and  c»ats  of  these  villages  are  also  oflen  affected  with  the  disease. 
On  the  other  hand,  the  lands  on  the  banks  of  the  Gogra  consist  of  a  soil  to 
which  the  natives  give  the  name  of. "hangar."  It  is  much  less  retentive  of 
moisture  than  the  "hhat"  land,  and  requires  irrigation  for  the  production  of 
winter  crops.  This  "hangar"  soil  is  very  siliceous,  and  contains  scarcely  anv 
lime.  Goitre  and  cretinism. are  unknown  in  the  villages  built  u{X)n  this  soil 
i^Brii.  and  For,  MedrChlr,  Review,  Jan.,  1861). 

The  natives  of  Oude  ascribe  their  goitres  to  drinking  certain  waters  ;  and 
they  adduce  cases  to  prove  that  by  partaking  of  the  water  of  certain  wells 
they  get  the  disease,  and  by  deserting  those  wells  they  sometimes  become  cured 
of  ft  ( Greenhow ).  Thus  almost  all  writers  who  have  written  on  the  subject 
agree  that,  in  scmie  way  or  other,  the  cimdition  of  the  water  has  to  do  with  the 
production  of  goitre.  Remarkable  instance^j  are  known  wherein  the  exchange 
of  well  for  rain-water,  for  drinking  purj)oscs,  has  l>een  followe<l  by  the  best 
eflectfii,  and  even  by  the  disappearance  of  goitnais  tumors.  Dr.  Greenhow 
staten  that  in  Oude,  where  the  water  of  wells  believe<l  to  l)e  injurious,  in  con- 
sequence of  their  exces»«ive  impregnation  with  lime,  has  biHin  given  up,  and 
other  water  use<l  instea<l  for  drinking,  great  benefit  has  been  felt,  and  goitres 
have  decreased  in  size,  even  though  the  subjects  of  them  have  continued  living 
in  the  same  village  as  iH'fore.  He  was  assured  also,  by  si»venil  of  his  jMitients 
in  Oude,  that  certain  wells  wen?  known  by  them  to  be  deleterious,  and  that 
the  natives  of  the  villages  avoidwi  them  accordingly,  having  learned  to  do  so 
from  experience.  He  tested  the  water  of  the  wells  most  shunned  by  the  na- 
tives, and  found  it  to  contain  a  great  excess  of  lime ;  and  he  concludes,  from 
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his  own  inyestigations  in  connection  with  others,  that  the  use  of  drinking- 
water  containing  lime  is  the  main  cause  of  goitre.  How  it  acts  on  the  system 
is  as  yet  unknown. 

Treatment. — The  indications  are — (1.)  To  remove  from  the  district  where 
the  disease  prevails  ;  (2.)  Improvement  of  the  water  used  as  drink;  (8.)  Elim- 
ination of  the  goitrous  poison,  or  change  of  constitution.  As  with  the  poison 
of  mercury  and  of  lead^  so  with  goitre,  iodide  ofpotamum  has  a  wonderful  effect 
in  subduing  the  swelling,  and  probably  in  eliminating  the  poison  which  pro- 
duces goitre,  whatever  uiat  may  be.  Iodine  has  thus  acquired  the  reputation 
of  being  almost  a  specific  against  goitre  (Coindet,  Straub,  Gairdner,  Max- 
box,  LuGOL).  In  robust  subjects  it  has  been  advised  that  the  administration 
of  iodine  should  be  preceded  by  general  bloodletting,  on  the  principle  that 
the  abstraction  of  blood  favors  absorption ;  but  this  should  not  be  done  unless 
the  iodine  does  not  seem  to  be  producing  any  effect ;  and  whatever  may  be 
the  preparation  of  iodine  employed,  it  must  be  persevered  in  for  a  length  of 
time,  and  the  dose  gradually  increased  (Dunglison).  The  best  form  of  ad- 
ministration is  that  in  which  the  iodine  is  mixed  with  and  dissolved  by  iodide 
of  potassium.  It  is  then  held  in  solution,  and  is  sometimes  known  as  LugoT^ 
solution.  It  is  made  by  dissolving  one  part  of  iodine  (five  grains)  with  two 
parts  of  iodide  of  potmsium  (ten  grains),  and  adding  water  (to  the  extent  of 
one  pint).  It  contains  one  grain  of  iodine  in  four  ounces  of  the  solution.  The 
treatment  ought  not  to  commence  with  a  larger  dose  than  one  drachm  three 
times  a  day.  Small  unirritating  or  alterative  doses  are  the  most  efficient, 
and  they  may  be  gradually  increased  when  necessar}'.  The  remedy  may  also 
be  employed  externally  in  the  form  of  a  liniment  or  ointment — Xheunguewtum 
ioduni  compodtum — of  which  a  small  portion  may  be  rubbed  upon  the  swelling 
night  and  morning.  In  some  parts  of  India  thi;  application  of  an  ointment 
of  the  biniodide  of  mercury  was  found  verv'  efficacious.  The  ointment  is  pre- 
pared by  adding  finely-powdered  biniodide  o/»ierci/ry  to  melted  lard  or  mutton 
suet.  This  ointment  is  then  applied  to  the  goitre  about  an  hour  after  sunrise, 
and  is  rubbed  in,  by  means  of  an  ivory  spatula,  for  about  t<jn  minutes — the 
patient  mtting  ivith  /tM  goitre  held  well  up  to  tlie  rays  of  the  sun  as  long  as  he  can 
bear  the  exposure.  The  ointment  will  probably  produce  a  blistering  eflect, 
although  no  vesicles  appear  on  the  skin  ;  and  in  the  course  of  the  day  the 
ointment  should  be  gently  rubbed  in  again,  and  the  patient  sent  home,  with 
orders  not  to  touch  it  witli  his  hands,  but  to  allow  the  ointments  to  be  gradu- 
.ally  absorlxKi.  A  second  application  is  sometimes  necessary  in  very  bad 
cases.  In  1855  no  less  than  500  or  600  persons  were  sometimes  treated  in  a 
single  day;  and  it  is  estimated  that  altogether  about  G0,O(X)  patients  haye 
been  so  tro^ited ;  so  tliat  the  cases  in  the  district  are  now  far  less  numerous 
than  formerly ;  and  the  disorder  is  thus  being  extinguished  ( Mouat,  in  Indian 
Annuls  for  April,  1857). 

When  medical  treatment  fails,  surgeons  have  attempted  to  give  relief  to 
the  symptoms  by  one  of  three  oi)erations ;  but  so  long  as  the  disease  does  not 
interfere  with  any  of  the  important  functions  of  the  body,  nor  produce  serious 
discomfort,  surgical  interference  is  not  warrantable.  These  oi>erations  are, — 
(1.)  The  introduction  of  setons  through  the  tissue  of  the  disea.^  gland — an 
ojKiration  which  has  been  successful.  A  thin  double  vdre  is  to  be  passed 
through  the  gland,  and  lefl  there  for  a  week  (Qi'adki,  Tanner,  James). 
(2.)  Tying  the  thyroid  arteries  which  supply  the  goitn^  with  blood,  and  so 
starving  tlie  tumor,  has  been  attended  with  varied  success  (  Coates,  Brodie, 
Eaklk,  Wickham).  These  means  having  failed,  (8.)  The  gland  has  been 
extirpated — an  operation  which  few  surgeons  would  now  think  of  undertaking. 

Sir  Thomas  Watson  justly  oKserves,  regarding  these  surgii*al  interfenaici^ 
for  the  radical  cure  of  goitre,  that  "  there  is  not  one  of  which  the  average 
results  have  been  sufficiently  prasperous  to  warrant  its  rejwtition,  except  in 
cases  where  life  is  put  in  jeopardy,  or  made  miserable  by  the  swelling ;  and 
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where  other  methods,  and  particularly  the  treatment  by  iodine,  have  been 
tried  and  have  failed  "  {Principles  and  Practice  of  Physic,  vol.  i,  p.  795).  He 
makes,  however,  an  exception  in  favor  of  puncturing  any  cell  or  cyst  con- 
taining fluid,  which  sometimes  makes  up  a  considerable  portion  of  the  tumor. 
8ueh  cysts  may  be  punctured  without  much  risk,  and  with  great  relief  to  the 
patient. 

EXOPHTHALMIC   BRONCHOCELE. 

Latin  £q.,  Bronr.hocele  exophlhalmica ;  French  Eq.,  Ooitre  exophthalmique ;  Gkrmax 
£q  ,  KlotMugenkropf — tJyn.,  Basdmc'ache  Krankhcit ;  Italian  Eq.,  BroncoceU  eaof' 
taltnico. 

Definition. — "  Enlargemeni  mth  vascular  turgescenc^  of  the  thyroid  gland, 
accompanied  by  protrimon  of  the  eyeballs,  amvmia,  and  palpitation  " 

Pathology. — A  form  of  goitre  totally  different  from  the  endemic  form,  and 
which  has  received  the  name  of  exophthalmic  goitre,  the  goitre  of  ancemia  or 
spantrmia.  It  is  rare  in  children  ;  more  common  in  females  than  in  males  ; 
and  coexists  with  wasting  discharges,  or  supervenes  upon  them  ;  such  as  leu- 
corrhoca  and  menorrhagia  in  females,  and  haemorrhoids  in  males.  It  is  some- 
times associated  with  heart  disea^^e.  The  normal  nutrition  of  the  nerve-centres 
is  obviously  impaired.  Sleep  is  disturbed  and  unrefreshing.  Digestion  is 
impaired.  Pallor  and  anaemia  therefore  ensue,  with  excessively  frequent 
palpitation  of  the  heart  and  carotid  arteries.  A  systolic  brtiit  may  be  heard 
over  the  region  of  the  heart,  and  sometimes  also  over  the  carotids  ;  and  during 
any  excitement,  a  rushing  or  throbbing  feeling  Is  experienced  in  the  head. 
The  thyroid  body  now  seems  to  act  as  a  diverticulum.    Simple  hypersemia 

Erevails  in  the  gland,  which  subsequently  becomes  hypertrophied  and  very 
irge,  partly  from  dilatation  of  its  vessels,  and  partly  from  innltration  of  the 
tissues  with  serum,  or  fn>m  siniule  hyperplasia.  Sometimes  cysts  form  with 
serous  or  colloid  contents.  Palsy  of  the  vaso-motor  nerves  connected  with 
the  carotids,  thyroid  gland,  and  heart,  Ls  the  explanation  given  of  this  disease, 
which  is  far  more  common  among  women  than  among  men. 

The  exophthalmic  state  is  similarly  induced;  continued  distension  of  the  in- 
traorbital vessels,  with  growth  of  fat,  presses  the  eyeballs  forwards;  and  the 
exophthalmic  state  may  be  reduced  by  pressure  applied  to  the  carotids.  In 
&tal  cases  the  eyes  are  observed  to  recede  within  the  orbit  afler  death  (Beo- 
BIE).  Vision  is  rarelv  im|)ain»d.  Dilatation  of  the  cavities  of  the  heart  is 
the  lesion  which  is  induced  in  that  organ,  and  dilatation  of  the  veins  is  the 
last  expression  of  the  disease  (Fletcher,  in  Brit.  Med,  Jour,,  213<i  May,  1863). 

Symptoms. — Palpitation  long  continual,  with  frecmeiit  pulse  (120  to  140), 
and  excessive  vascular  excitement  of  the  arteries  of  the  upper  extremities  and 
carotids,  €s*i)ecially  with  enlargement  of  the  neck  and  pn)minence  of  eyeballs, 
are  the  earliest  signs  of  this  disease.  A  whistling  noise  is  heanl  over  the  region 
of  the  thyroid,  and  a  peculiar  sensation  may  be  felt  by  the  hand  laid  over 
the  gland:  otherwise  the  general  symptcmis  are  very  irregular;  and  the  disease 
generally  drags  on  for  months  or  years. 

The  result  mav  be  unfavorable,  by  reason  of  dilatation  of  the  heart,  with 
diminished  functional  iH)wcr.  The  patient  bt^conies  cyanotic  and  droj)sical,. 
with  dyspnira.  Death  takes  place  also,  but  more  rarely,  by  cerebral  symptoms. 
As  a  rule,  however,  the  disease  ends  in  rei'overy. 

Treatment. — The  use  of  iron  and  tonics  generally  are  indicated ;  and  con- 
sidering what  has  been  alrea<ly  said  under  (liseasi*s  of  the  heart,  the  use  of 
digitalis  is  indicate<i  in  connection  with  the  <'ardiac  symptoms. 

The  indications  for  tn^atment  are,  to  allay  the  irritability  of  the  stomach 
by  the  use  of  ice ;  to  give  bland,  unstimulating,  nutritious  food  in  small  quan- 
tities and  at  short  intervals ;  to  produce  sound  and  refresliing  sleep  by  morphia,. 
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or  any  8ueh  stimulating  soporific ;  to  administer  digitalis ;  to  steady  the  weak 
heart  and  control  its  excitement.  Iron  may  improve  the  state  of  the  hlood ; 
but  the  hygienic  conditions  in  which  the  patient  lives  are  mainly  to  be  rectified 
(Fletcher,  1.  c).  Dr.  J.  Warburton  Begbie  recommends  the  use  of  belladonna 
in  combination  with  iron  {Dublin  Quarterly  Journal  of  Medical  Sdenee,  Nov., 
1865,  by  Dr.  W.  Moore). 


Section  II. — Diseases  of  the  Spleen.* 

SPLENITIS. 

Latin  Eq.,  Splenitis;  French  £q.,  Spleniie;  German  Eq.,  MiUenizundung ;  Italian 

£q  ,  SpUnitide. 

Deflnition. — Inflammation  of  the  substance  of  the  spleen. 

Pathology. — Primary  inflammation  is  a  disease  which  is  extremely  rare  in 
this  country.  It  is  usually  limited  to  certain  districts,  as  Cambridgeshire, 
Essex,  or  other  paludal  places.  It  is  common  in  the  East  Indies,  especially 
in  the  low  marshy  districts  of  Bengal,  and  occurs  in  the  paludal  districts  of 
other  parts  of  the  world.  Now  and  then  it  is  said  to  originate  from  a  blow  or 
other  accidental  violence,  but  which  are  much  more  apt  to  cause  rupture  than 
inflammation.  Hemorrhagic  infarctions,  occurring  during  the  course  of  fevers 
and  general  contagious  diseases,  are  the  most  frequent  causes  of  consecutive 
inflammation  and  suppuration  of  the  spleen  (Niemeyer).  These  infarctions 
are  roundish  or  wedge-shaped  collections  of  fibrin,  varying  in  size  from  that 
of  a  pea  to  a  hen's  egg.  At  first  they  are  brown-dark,  or  brownish-red,  and 
quite  hard.     The  lesion  is  sometimes  seen  in  children  under  ten  years  of  age. 

The  few  cases  of  disease  of  the  spleen  occurring  in  this  country  will  account 
for  its  pathology  having  been  little  studied.  In  difiuse  inflammation,  how- 
ever, of  this  viscus,  we  find  it  enlarged,  of  a  deep  venous  color,  and  its  tissue 
so  softened  as  to  be  rearlilv  broken  down,  or  even  reduced  to  little  more  than 
the  consistency  of  coagulated  blood.  Diffuse  inflammation  may  terminate  by 
resolution,  or  pus  may  form ;  and  in  this  case  one  or  more  abscesses,  often  con- 
taining several  ounces  of  pus,  have  been  formed.  The  abscesses  sometimes 
make  their  way  to  the  surface.  Dr.  Baillie  mentions  that  the  spleen  has  been 
found  in  a  state  of  gangrene. 

Symptoms. — Acute  inflammation  of  the  spleen  is  seldom  seen  unless  accom- 
panied by  ague;  and  the  additional  symptoms  are  probably  tumefaction  and 
some  pain  of  the  left  side,  followeil,  perhaps,  by  dropsy. 

In  chronic  affections  even  abscesses  will  sometimes  form  without  anv  marked 
local  symptoms.  Dr.  Abercrombie  gives  the  case  of  a  gentleman  who  was 
dyspeptic,  but  took  a  great  deal  of  nourishment,  who  was  much  reduced  in 
strength  and  flesh,  but  whose  pulse  was  seldom  more  than  96  to  1(X) — whose 
nights  were  good,  tliough  he  was  occasionally  slightly  feverish,  and  who  wa« 
able,  till  within  a  few  days  of  his  death,  to  drive  out  in  his  carriage.  At 
length  he  died,  after  suffering  for  two  or  three  days  from  diarrhoea,  but  with- 
out any  suspicion  of  the  spleen  being  affected.  On  examination,  however,  the 
spleen  was  found  enlarged,  and  in  its  centre  an  al)scess  containing  several 
ounces  of  pus. 

The  more  common  form  of  diseased  spleen  is  hypertrophy;  and  in  these  cases 
it  can  almost  always  be  detected  by  palpation  or  |)ercussion,  sometimes  extend- 
ing low  down  into  the  pelvic  region,  well  over  on  the  right  side  of  the  linexi 


*  As  the  spleen  is  a  ductleiis  gland,  it8  diseases  are  treated  of  in  this  chapter  rather 
than  among  di.<ejis«*j«  of  the  digestive  system,  following  the  diseases  of  the  liver  and 
pancreas,  as  in  the  classification  of  the  College  of  Physicians. 
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alba^  and  extending  backwards  almost  to  the  spine.  lu  these  cases  the  patient 
complains  of  weight  and  uneasiness  rather  than  of  soreness ;  his  pulse  is  natural, 
but  the  countenance  extremely  sallow ;  his  person  greatly  emaciated,  his  bowels 
irritable ;  and  these  symptoms  are  for  the  most  part  accompanied  by  oedema 
of  the  lower  extremities,  or  by  ascites.  The  most  remarkable  part  of  the  his- 
tory of  these  cases;  however,  is,  that  notwithstanding  the  sallow  and  emaciated 
state  of  the  patient,  he  is  often  seized  towards  the  close  of  the  disease  with 
hemorrhage  n-om  the  stomach  and  bowels,  often  so  profuse  that  many  pints 
have  been  passed  or  thrown  up,  greatly  exhausting  the  patient,  and  rapidly 
hastening  his  dissolution. 

The  course  of  chronic  splenitis  is  generally  long,  the  patient  usually  surviv- 
ing one  or  more  years  in  the  worst  cases. 

Diagnotit. — Enlarged  spleen  can  only  be  confounded  with  encephaloid  or 
other  tumor  of  the  abdomen. 

Treatment. — Bleeding  in  splenitis  has  not  been  found  to  effect  a  cure,  while 
mercury  has  been  found  for  the  most  part,  not  only  not  to  be  useful,  but  even 
to  be  most  pernicious.  "I  feel,"  says  Mr.  Twining,  "more  anxious  fairly  to 
show  the  baneful  effects  of  mercury  in  the  disease  now  under  consideration, 
because  the  instructions  usually  laid  down  in  the  best  systems  of  medicine  do 
not  inculc*ate  the  avoidance  of  mercury  in  any  case  of  enlarged  spleen,  nor 
do  they  advert  to  the  pernicious  effects  of  that  state  of  disease  which  I  have 
termed  vascular  engorgement."  In  further  proof  of  his  position,  Mr.  Twin- 
ing mentions  thirteen  easels  in  which  the  jMitient  either  died  of  mortification 
of  the  cheek,  the  nose,  the  up{)er  lip,  or  after  having  lost  all  his  teeth  or  a 
large  portion  of  the  jaw,  in  consequence  of  the  use  of  mercury,  and,  if  he 
survived  the  employment  of  this  medicine,  the  spleen  remained  permanently 
enlarged.  Dr.  Voigt,  physician  to  the  Danish  establishment  at  Serampore, 
writes  that,  although  most  authors  recommend  mercury,  it  is  an  indisputable 
fact  that  a  very  small  quantity,  even  a  few  grains,  generally  occasion  a  pro- 
fuse salivation  and  so  violent  an  affection  of  the  mouth  that  mortification  sets 
in,  the  teeth  drop  out,  the  bones  become  carious,  and  death  ensues.  Conse- 
quently, mercury  and  bleeding  ought  to  be  little  used;  and  in  India,  in  their 
stead,  a  epleen  mixture^  not  very  dL^imilar  to  that  recommended  by  Celsus, 
is  most  in  vogue.  The  best,  according  to  Mr.  Twining,  consists  of  the  fol- 
lowing : 

R.  Pulv.  Jalap;  Pulv.  Rhei;  Pulv.  Calumba;  Pulv.  Zingib.;  Potass.  Super- 
tart.,  ail  3j;  Ferri  Sulphat.,  9ss. ;  Tinct.  Sennaj,  3'*^-;  Aqujc  Menthaj  Pip., 
3izss.  Of  this  mixture  an  ounce  or  an  ounce  and  a  half  is  to  be  taken  twice 
a  day,  or  such  (quantity  as  may  produce  three  or  four  stools  in  the  twenty-four 
hours. 


The  spleen  mixture  is,  in  some  instanct^,  efficacious,  but  in  a  much  larger 
number  of  instances  it  ontirelv  fails;  and  undtjr  these  circumstances  the  iodide 
of  potojtsiutn  and  the  bromide  of  pot(Mh  have  been  recommended.  The  dose  of 
the  bromide  of  potash  is  gr.  v  to  x  ter  die^  combined  with  camphor  mixinre. 
The  marked  influence  of  the  biniodide  of  mercury ,  in  the  form  of  an  ointment 
rubbed  into  the  skin  over  the  surface  of  a  goitn»,  in  rwlucing  its  enlargement, 
has  been  already  noticed  (p.  420,  ante).  It  has  been  similarly  used  in  cases 
of  enlarged  spleen ;  and  the  invalid  soldiers  who  suffer  from  enlarged  spleens 
invariably  apj>ly  for  some  to  take  away  with  them  when  they  are  discharged 
from  Netley  Hospital. 
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HYPERTROPHY   OF  THE  SPLEEN. 

Latin  Eq.,  Hypertrophia ;  Frknch  Eq.,  Hypertrophie ;  Oxbmah  Eq.,  HypertrophU; 

Italian  Eq.,  Jpertrojia, 

The  spleen  is  more  often  hypertrophied,  as  a  result  of  malaria  or  of  leu- 
cocyihcemia.  In  the  Medical  uammentaries  an  hypertrophied  spleen  is  men- 
tioned which  weighed  11  lbs.  Portal  speaks  of  another  that  weighed  30  lbs.; 
and  Lieutaud  met  with  one,  in  a  woman  who  had  been  ill  seventeen  yean, 
that  weighed  32  lbs.  It  is  singular  that  these  large  tumefied  spleens  some- 
times sukside  very  rapidly.  Abercrombie  mentions  one  that  subsided  in  a 
week  after  the  ague  on  which  it  depended  had  been  arrested.  The  hjrpertro- 
phied  spleen  is  generally  more  or  less  indurated. 

The  spleen  is  occasionally  atrophied,  so  that  little  more  than  a  rudimentary 
spleen  remains.  It  is  also  found  indurated,  and  oflen  greatly  softened.  Hy- 
datids have  been  found  in  the  spleen.  In  a  few  instances  small  portions  of 
the  spleen,  about  the  size  of  a  nut,  arc  found  indurated  and  nearly  white. 
These  appearances  generally  arise  from  embolism. 

The  following  morbid  condition  is  regarded  by  the  College  of  Physicians  as 
furnishing  one  form  of  splenic  hypertrophy,  namely:  (a.)  Leucocythsemia; 
but,  as  will  be  seen,  the  disease  here  described  as  leucocytfuemia  has  a  much 
more  extended  pathology. 


LEUCOCYTH  JEMI A . 

Latin  Eq.,  Lrucocyihcemia ;  French  Eq.,  Leueorythhni",  Gbrman  Eq.,  Leuk<ame — 

Syn.,  Leticoeythcsmie ;  Italian  Eq  ,  Iteucoeiiemia, 

Definition. — A  disease,  sui  generis,  in  which  the  number  of  trhite  eoTpusek$ 
in  the  blood  i»  greatly  increaAedy  with  a  simultwi^ous  diminution  of  the  red.  This 
Htnte  is  brought  about  by  ehronic  exhausting  disease^^  exposure  to  cold  and  wet,  or 
serious  acute  affections — such  as  typhus  fever ^  pneumonia ^  puerperal  fever yaffee- 
tions  of  the  lymphatic  gland ti^  or  of  the  spleen y  and  is  attended  sometimes  by  cough 
or  diarrhoea f  epistctxis,  hemorrhagic  effusions,  furunculous  or  pustulous  eruptions. 

Pathology. — In  the  present  state  of  our  knowledge  regarding  leucocythse- 
mia, an  account  of  the  phenomena  which  attend  uj)on  its  course  and  the  con- 
ditions of  its  occurrence  are  all  that  can  he  given. 

Having  conveyed,  in  the  previous  editions  of  this  work,  an  erroneous 
chronologica,]  account  of  the  discovery  of  this  remarkable  disease,  and  of  the 
.<4tcps  through  which  the  views  reganiing  its  patholog}',  as  at  present  enter- 
tained, were  successively  reache<l,  I  am  the  more  anxious  now  to  do  justice  to 
those  distinguished  men  wha^^o  conjoined  investigations  have  enriched  science 
with  the  knowledge  of  leucocythiemia  which  we  now  povssess. 

In  the  sixty-fourth  volume  of  the  Edinburgh  Medical  and  Surgical  Journal 
a  case  of  disease  of  the  spleen  Ls  described  by  Dr.  Craiffie,  "in  which  death 
took  place  in  coasequence  of  purulent  matter  in  the  blood. '  The  case  occurred 
in  1841,  and  proved  fatal  on  the  1st  of  April  of  that  year.  The  late  Dr. 
John  Reid  examined  the  case,  and,  "on  examining  the  blood  of  the  veins  of 
the  abdomen  and  sinuses  of  the  brain  by  the  microscope,"  found  "that  it  con- 
tained globules  of  purulent  matter  and  lymph."  Dr.  (.^raigie  inferred  "that, 
by  some  means  or  other,  purulent  matter  and  lymph  had  been  mixed  with 
the  blood,  and,  circuhiting  with  it,  had  given  rise  to  the  peiniliar  febrile  and 
inflammatory  symptoms  which  occurred  during  life,  and  to  death  in  the  man- 
ner in  whicli  it  had  taken  i)lace."  He  inferred — that  the  si>leen  was  the  only 
organ  from  which  the  purulent  matter  and  lymph  could  have  j)roceeded,  it 
having  been  for  several  weeks  in  a  state  of  chronic  inflammation — that  iu 
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this  form  of  disease  of  the  spleen  the  pus-cells  are  secreted,  and,  being  mixed 
with  the  blood,  they  cause  much  disorder  in  the  sanguiferous  system,  and 
finally  destroy  the  patient.  Dr.  Craigie  thus  clearly  recognized  a  connection 
between  the  diseased  state  of  the  spleen  and  the  changed  condition  of  the 
blood ;  and  that  **  it  was  in  some  respects  new.''  On  this  account  he  made  a 
correct  description  of  it,  expecting  at  some  future  period  that  the  chief  facts 
might  be  confirmed.  He  kept  the  case  unpublished  till  1845,  and  it  was  only 
published  then  in  consequence  of  the  occurrence,  to  another  physician  in  the 
same  hospital,  of  a  case  "in  many  if  not  all  respects  similar,  which  led  Dr. 
Chiigie  to  anticipate  similar  results,  and  which  went  far,  as  he  thought,  to 
confirm  his  conclusions  deduced  from  the  first  case  (Edin,  Med,  ana  Surg, 
Jwirnal  for  1845,  p.  400,  et  i*eq,)  The  details  of  the  second  case  referred  to 
by  Dr.  Craigie  were  published  by  Dr.  Bennett  in  the  same  volume  of  the 
£dinburgh  Medical  and  Surgical  Journal  immediately  after  the  account  of  Dr. 
Craigie's  case.  Dr.  Bennett  descril>cs  his  case  as  one  of  "  Hypertrophy  of  the 
spleen  and  JAver,  in  which  death  took  place  from  suppuration  of  the  Blood f^ 
and  although  the  most  evident  lesion  during  life  was  enlargement  of  the 
spleen,  Dr.  Bennett  agrees  with  Dr.  Craigie  "in  thinking  that  the  immediate 
cause  of  death  was  owing  to  the  presence  of  purulent  matter  in  the  blood, 
notwithstanding  the  absence  of  anv  recent  inflammation  or  collection  of  pus 
in  the  tissues,"  and  that  it  produced  the  febrile  vsymptoms.  In  these  valuaole 
papers  Drs.  Bennett  and  Craigie  are  at  issue,  however,  about  the  source  of 
the  pus  in  the  blood.  Dr.  Beimett  considered  his  case  particularly  valuable, 
because  he  believcnl  it  demonstrated  "  the  existence  of  true  puSy  formed  univer- 
sally within  the  vascular  system,  independent  of  anv  local  purulent  collection 
from  which  it  could  be  derived"  (1.  c,  p.  414).  He  believed  the  white  cor- 
puscles he  saw  in  the  blood  "  were  true  pus-globules,"  and  he  then  was  of 
opinion  that  they  were  forme<l  in  the  liquor  sanguinis  within  the  vessels,  in- 
dependent of  inflammation  or  of  j)hlebitis,  or  what  was  then  understood  by 
pyamia;  that  the  transformation  had  taken  place  throughout  the  system,  and 
that  the  whole  mass  of  blood  was  affected ;  and  the  case  appeared  to  him 
capable,  in  this  respect,  of  furnishing  an  imiK)rtant  fact  which  may  serve  to 
throw  light  on  the  doctrine  of  Zymosis,  as  applied  in  Pathology  (1.  c,  p  423). 

In  the  same  vear  (1845),  about  a  month  af^er  the  public»ation  of  Dr.  Ben- 
nett's case,  Professor  Virchow,  of  Berlin,  described  and  explained,  in  Froriep's 
Journal^  of  November,  1845,  a  disease  of  the  bloixl  as  due  to  an  increased 
development  of  white  blood-cells.  No  inflammation  of  veins  was  oWrved  ; 
and  the  hypothesis  of  any  spontaneous  formation  of  pus  in  the  blood  (pyaemia) 
was  cimtrar}'  to  the  pathological  doctrines  of  Virchow.  To  this  form  of  dis- 
ease he  gave  the  name  of  "  white"  or  "colorless  blood."  As  to  its  cause,  he 
distinctly  ]x>int3  out,  oa  primary,  the  condition  of  the  spleen,  entertaining  the 
idea  of  an  increased  formation  of  colorless  bloml-i^lls,  through  the  functional 
relations  of  that  organ. 

In  1845-46  scvenil  (»ast»s  of  leucocythaimia  during  life  were  recogniased  in 
this  country.  Dr.  Fuller,  of  St.  G(»orge's  Hosj)ital,  in  December,  1845,  was 
the  iirKt  to  determine  this  condition  during  life ;  and  it  wa^*  also  diagnosed  by 
Drs.  T.  K.  Chamlxjrs  and  Walshe,  in  L(m(lon,  and  by  Dr.  Douglas,  in  Edin- 
burgh, in  1841). 

Virchow  continue<l  to  oppose  the  view  of  Dr.  Bennett  as  to  this  affection 
having  its  origin  in  the  formation  of  pus  in  the  blood,  or  that  its  formation  is 
in  any  way  of  the  nature  of  a  Zymoiti^t;  maintaining,  on  the  contrary,  the 
correctness  of  his  first  opinion,  that  the  essence  of  the  disease  consisted  in  au 
increase  of  the  colorless  hhytul-wUn  {Medici niwhe  ZeiVw/?^,  August  and  Sei>- 
teml>er,  Bc^rlin,  1846). 

In  1847  Vin'how  (collected  and  descril)e(l  (*ases  from  the  older  authors,  and 
oompare<i  them  with  those  ol)served  in  England  and  those  seen  by  himself; 
and  finding  also  a  further  basis  in  favor  of  his  views  in  t1ie  theory  of  Hewsou 
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tuid  DoDoi,  regarding  the  liiiiclioD  of  the  spleen  iu  thf  pivipjigi 
blood,  he  naturally  became  mure  coufirtned  in  his  opinion,  tnnt.  (vm 
altered  relation  of  the  spleen  to  the  blood-wllB,  might  Iw  wlnblished  lh4 
(-onditions  under  which  "white  blood"  would  be  prwlue«Ml.  la  the  Arc 
of  Pitthologieal  Anatomy  oi'  the  same  Tear  a  case  of  grc«t  value  is  dr^TiU 
by  him  as  a  new  form  of  this  "white-blood"  disease.  In  thi«  tbrm  thcBpJM 
presented  no  change  whatever,  whilst  the  lymphatic  glands  were  enomiaiai 
ejilargcd.  He  was  now  able  to  declare  with  more  conRdentte  that  iho  "  wfa^ 
blooir'  disease  proceeded  from  a  priinarv  affection  of  the  <iplccn  and  lyniphi 
glands,  as  a  direct  consequence  of  which  an  increased  development  of  c 
less  blood-cells  takes  place  ;  and  thus  he  considers  that  the  diseH^c,  in  it«  titf 
throws  light  on  the  physiological  functions  of  these  glands  as  climiiu 
ormins  of  the  biood. 

In  1S51-52  Dr.  Bennett  gave  a  mwl  interesting  and  systematic  view  of  ■ 
whole  subject,  first  in  the  MontlUy  Journal  of  1851,  and  nllerwards  ii 
rate  work,  entitled  J,eiicoa/tlitania,  or  WhUe-celf  Biood,  in  which  the  exphi 
tioii  of  the  pathology  of  thi»  dieea^  ie  no  longer  referred  l«  the  spontanw 
<lcvelopment  of  pus  m  the  blood. 

Although  Dr.  Bennett  originally  set  out  ujion  what  has  since  been  bcliei 
to  be  an  erroneous  track  in  llie  interpretation  of  the  phenomena  of  let 
cythtemia,  yet  he  was  the  first  to  show  that  these  phenomena  were  new  to  ^ 
euee,  while  tlie  more  apparently  correct  general i nation  and  elaboration -^ 
the  subject  seems,  from  the  ehroiioloKii'al  evolution  oi'  the  history  of  the  «H 
ease,  to  be  mainly  due  to  Virehow.  He  was  the  first  lo  recognize  and  n-gard 
the  colorless  cells  in  leuchieniia  or  leucucylhiemia  lo  be  identical  with  the  col- 
orleaa  globules  of  the  blood — the  view  at  present  generally  entertained.  Mon 
recent  observation,  pointing  to  the  formation  of  pu.'i  from  the  while  corj 
cles  of  the  blood,  may  (if  iound  correct)  again  change  the  views  now  gel 
ally  entertained.  It  is  greatly  to  be  regrett«d,  however,  that  so  much  | 
sonality  and  ill-feeling  lias  been  imported  into  the  historical  records  of  d 
interesting  discovery ;  and  if  the  retider  desires  to  read  the  several  wde«  f 
the  lengthened  controversy,  let  htm  consult — (I.)  Theorigiual  caseaof  Cm  ^ 
and  Bennett,  iu  the  siitty-iburth  volume  of  the  Kdin.  Mrd.  and  Surg.  Jourm 
(2.)  A  review  of  Virchow's  Uandbuak  of  Patholoi/tf,  iu  tlie  June  nnmber  j 
the  Edin.  Monthly  Mud.  Journal  for  1854,  p.  546 ;'  (3.)  An  able  letter  by  E 
feasor  Koltiker,  in  the  Oet^iber  number  of  the  same  journal,  p.  374 ;  (4.)^ 
reply  b^  Dr.  Bennett  to  the  same,  p.  377 ;  ifi.)  Dr.  dennett'i!  «urk  on  L^k 
eahuttnta;  {ii.f  Dr.  Bennett's  mure  recent  Lecture  (vi)  in  the />ifHyt  of  Afj 
4, 1863. 

The  morbid  state  expressed  in  the  definition  has  been  oiKwrved  br  n  , 
pbyiiicians  and  pathologists  mider  various  complex  condiLiuu^i  and  liencH 
variety  of  opiuious  have  been  entertaiued  regarding  it,  in  Germany,  Kncl 
and  France,  liy  Vogel,  Reinak,  Heule,  Nasse,  Wcl)cr,  Rukitanskv,  K^l 
Parked,  Jenner,  Gulliver,  Piorrv,  Bichat,  Velpeun,  and  uiheis,  nno  kftTsfl 
scribed  cases  since  Bennett  and  Virchow  first  wrote  on  the  subject.  Thel 
crease  uf  the  culurlesa  corpuscles  of  the  blood,  which  Is  the  promiueut  chara^ 
of  this  disease,  does  not  seem  in  any  case  to  have  existed  or  occurred  by  Um 
Other  morbid  states,  or  some  change-producing  event  in  the  couslituiiiin,  M 
as  childbirth  (  Robert  pATKiiaoN ),  precede,  coexist  with,  or  succeed  th«  ■ 
mentation  of  the  colorless  corpuscles. 

The  most  fruajuent  complication  consists  in  the  enlargement  of  the  i_ 
This  enlargement  is  so  constant  that  its  existence,  if  not  otherwise  accuui 
for,  would  at  once  indicate  that  leucocythamia  prevailed,  and  ntiuld  wigi 
a  microscopic  examination  of  the  blood.     In  nineteen  i-ases,  Vogel  writes  l) 
Lite  splenic  enlargement  was  present  iu  sixteen ;  and  in  three  casw  thfl  « 
«f  the  sjileen  was  estimated  at  more  than  seven  pounds. 

Constituents  foreign  to  normal  blood  have  been  found  by  Scherer  in  s  qia 
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tative  analjris  of  the  blood  in  a  case  of  leueocythsemia,  where  the  spleen  was 
enlarged.  These  consisted  of  lactic,  acetic,  and  formic  acids,  gelatin,  and  a 
peculiar  substance  (hypoxanthin)  to  the  amount  of  from  .4  to  .6  per  cent. 
Scherer  finds,  also,  that  this  same  substance  exists  naturally  in  the  pulp  of  the 
healthy  spleen.  This  form  of  the  disease  has  been  named  splenceinia  by  Vir- 
chow.  In  it  the  globules  (white)  predominate  which  are  peculiar  to  the  ele- 
ments of  the  spleen. 

The  liver  is  also  frequently  enlarged  in  this  disease,  but  not  to  so  remarkable 
a  degree  as  the  spleen.  Vogel  writes  that  as  otlcn  as  thirteen  times  out  of 
nineteen  cases  it  was  either  enlarged  or  otherwise  morbidly  altered. 

Affections  of  the  lymphatic  glands  predominate  in  some  cases,  rather  than 
enlargements  of  the  liver  or  the  spleen.  According  to  Vogel,  such  have  been 
observed  eleven  times  out  of  nineteen  eases.  Virchow  considers  that  some 
kind  of  lymphatic  diathesis  prevails, — that  there  is  a  progressive  inclination 
of  the  lymphatic  system  to  the  formation  of  the  lymphatic  elements.  In  some 
instances  observed  by  him  there  seems  to  have  been  a  new  formation  of 
glandular  tissue,  or  that  the  glandular  tissue  tended  to  grow  beyond  the  pre- 
existing boundaries  of  the  glands.  He  has  observed  this  development  of  lym- 
phatic gland-tissue  to  take  place  in  the  liver  in  a  remarkable  case  which  con- 
tained numerous  small  whitish  granules,  about  the  size  of  the  natural  lobules 
of  the  liver,  and  which  exhibited  under  the  microscope  nuclear  and  cellular 
elements  quite  like  those  of  the  lymphatic  glands.  This  infiltration  of  the 
liver  followed  the  ramifications  of  the  portal  vein.  In  one  of  these  cases  he 
observed  a  similar  alteration  in  the  kidney. 

This  constitutes  the  Ij/mphatic  form  of  leuchcemia,  or  lymphcRmia,  first  de- 
scribed by  Virchow  in  1847. 

In  such  cases  the  elements  of  the  lymphatic  glands  prevail  in  the  blood, 
which  is  then  characterized  by  innumerable  round  granulated  nuclei,  gener- 
ally provided  with  nucleoli,  of  the  size  of  the  usual  nuclei  of  the  lymphatic 
glands.  Here  and  there  are  also  to  be  seen  cells,  consisting  of  such  a  nucleus, 
surrounded  by  a  membrane  closely  attached  to  it. 

There  are  three  possible  conditions  given  by  Virchow  under  which  these 
elementary  cells  in  the  blood  may  originate, — (1.)  They  may  multiply  in  the 
blood  by  the  subdivision  of  pre-existing  cells;  (2.)  They  may  be  primarily 
introduced  into  the  blood  through  the  lymph  or  chyle,  which  are  conceived 
to  convey  the  developed  as  well  as  the  undeveloped  globules  derived  from  the 
lymphatic  glands,  the  spleen,  and  its  connecting  tissue;  (3.)  That  they  are 
formed  on  and  detached  from  the  walls  of  the  bloodvessels  has  not  yet  been 
proved. 

Virchow  regards  the  colorless  blood-corj^useles  as  simple  cells,  without  any 
specific  character,  whose  transformation  into  red  globules  cannot  take  place ; 
tnat  they  therefore  form  a  relatively  su|>erfluous  constituent  of  the  blood — a 
kind  of  excess  or  waste.  The  transformation  of  lymph-globules  into  red 
globules  takes  place  before  passing  into  the  genenil  circulation ;  and  it  appears 
that  if  a  certain  cell,  when  pa.ssing  into  the  blcNxl,  has  gone  l)ey()nd  that  stage 
of  development,  it  is  ever  afterwards  unfit  to  undergo  its  specific  colored  meta- 
morphoses. The  idea  that  the  cells  are  of  a  purulent  nature  has  been  now 
abandoned ;  and  there  is  no  evidence  to  su]>port  the  doctrine  that  they  are  the 
result  of  pyimiia.  Besides  the  spleen  ana  the  lymphatic  glands,  the  other 
blood-glands,  such  as  the  thyroid  gland  and  miprarewU  capsules,  are  occasion- 
ally degenerated,  as  well  as  Peyer'»  glands  and  the  mesenteric  glands;  and 
leuco<*yth2emia  may  arise  from  disease  in  them  as  well  as  from  the  spleen  or 
lymph-glands. 

Tne  statistics  regarding  the  ages  at  which  the  disease  has  been  observed  are 
given  by  Vogel  as  follows:  One  case  was  observed  under  ten  years  of  ago, 
two  between  ten  and  twenty  years,  three  between  twenty  and  thirty  years, 
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neven  l)«tween  tliirty  anil  forty  yeare,  ffiur  hptweeii  forty  aiid  fifty  years, 
bctweeu  fitly  aii<l  sixty  years,  and  three  between  sixty  and  seventv  yeara. 

Bymptoms. — In  the  majority  of  coses  tiiere  are  obviuu>)  indientioiui  of  i 
eral  Ill-health;  and  the  most  promiueut  svmptom  has  been  tumefectiwn  ot 
abdomen,  deiieudiug  upon  an  enlarged  spleen  tiiid  Hver  Asciiee  and  aoaaa 
of  the  lower  naif  of  the  body  are  not  Hnfre(]ueutlv  present;  and  a  tendencj 
(cdema  may  coriimonly  be  oli«;r\'cd,  the  general  surface  of  the  body  b  ' 
usually  pale.    Transitory  paiug  are  freijuently  experienced  in  the  abdumi 

Intejitinal  disorden"  are  often  also  present,  such  ua  vomiting,  conatipal 
or  diarrhtru,  and  jaundice  is  not  uufrequent;  but  diarrhcea  is  one  of  tbi 
dangerous  eompIieatioUH,  and  the  most  dilficult  to  arrest  or  contrwl. 

A  eonsiderable  amount  of  dyspnoea  may  prevail,  which  cannot  be  accooi 
for  by  elevation  of  the  diaphragm  merely,  Hemorrha^  often  occurs  ' 
form  of  epistaxis,  or  takes  place  from  the  gums.  A  persistent  increased 
tion  of  uric  acid  has  also  been  observed  in  the  urine.  The  djseww  gent 
runs  a  chronic  course,  and  a  high  degree  of  emaciation  ordinarily  aceomj 
it.  Leucocythiemia  is  usually  well  established  before  it  is  uoticetl,  and 
anv  remarkable  diiturbaDces  in  the  general  health  have  occurred.  It  ii 
rill  towards  ihe  fatal  termination  that  any  fever  sets  in,  which  tbeu 
the  hc'lic  type. 

The  Di&gnotis  of  the  discasie  consists  in  demonstrating  the  extreme 
of  the  eolorle^  blood-cells,  which  niay  bo  done  as  follows; 

1.  By  microscopic  examination  of  the  blood,  lor  which  a  single  drop 
sufficient,  most  conreniently  taken  from  a  needle  puncture  in  the  linger, 
examined  under  a  power  of  at  least  '250  diameters.     If  tbe  disease  exists, 
colorless  corpuscles  will  be  seen  to  form  a  sixth,  a  fourth,  or  even  a  half' 
more  of  the  numbers  of  the  whole  corpuscles, 

2.  If  a  large  quantity  of  blood  is  (ibtainahle  by  venesection  or  by 
CUpping-glasdieN,  and  freed  from  fibrin  by  heating,  and  placed  in  a  high 
row  little  glass,  so  that  the  corpuscles  sink  to  the  bottom,  the  upper  pai 
the  mass  looks  whitish  colored,  like  milk.  The  milky  character  docs 
vanish  on  agitation  with  ether,  and  is  not  produced  by  fat-globiilee  suspct 
in  the  blood-serum,  but  by  the  prodigious  number  of  the  colorless  U( 
corpuscles. 

3.  The  clot  of  leueocytliicniic  blood  shows  on  its  surface  grayish- 
granulalioiiB,  which,  being  observed  under  the  microscope,  are  seen  to 
almost  entirely  of  colorless  corpuscles,  distinguishing  the 


cythiemia  from  the  ordiimrj-  bufl^'  coat;  and  the  separated 
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4.  In  the  dead  subject  there  are  found  in  the  heai 
large,  mil,  semi-fluid  gravish -yellow  coagula,  which, 
tioii,  are  seen  to  consist  almost  entirely  of  colorless  corpuscles  (Vooel^. 

Causei. — Tiie  causes  which  bring  about  leucorvthiemia  are  entirely  * 
kuowu;  but  it  seems  several  time.*  to  Imvc  suggi-stcd  itself  I«  Virchow  t^ 
acute  infiummatory  processes  may  lay  the  foundation  of  the  morbid  sM 
aud  in  an  interesting  review  of  tlie  writings  of  Virchow  in  the  Brit,  and  I 
Mfd.-Cltir.  Wwi'rtc  for  July,  1867,  there  is  related  a  case  of  the  lymphll 
form  of  the  disease,  whoso  origin  obviously  dates  from  inflammatory  Hwelltlf 
of  the  lymjihatic  glands  after  exposure  to  cold  and  wet.  I  saw  a  similar  a 
iu  Guys  Hospital,  in  July,  1863.  It  occurred  to  a  man  after  expoaurafl 
cold  and  wet  on  K^m  Downs  at  the  time  of  the  races  there. 

My  friend,  Dr.  Robert  Patersou,  of  Leith,  from  whose  teachiugit  i 
Etlinburgh  Royal  Infirmary  I  profited  as  a  student,  records  some  cai>i»  iu  cou- 
ncclion  with  pregnancy,  in  iho  Kdinburgh  Medical  Journal  for  J unv,  tH70,  p, 
1073.  He  there  shows  how  this  disease  is  able  to  linger  long  in  tlie  coustitii- 
tiou  iu  a  ma-;ked  or  ^^ubitcutc  form,  and  unmarked  by  any  easily  rcc<>giiiM 
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symptom,  until  the  occurrence  of  some  change-producing  event  in  the  consti- 
tution, such  as  childbirth,  after  which  the  rapidity  of  its  fatal  course  was  to 
be  measured,  not  by  days  but  by  hours.  He  records  several  cases.  His 
observations  are  borne  out  by  Vi^al,  who  says  that  pregnancy  in  four  cases 
out  of  ten  is  the  commencement  of  leucocythiemia. 

Prognotit. — Hitherto  no  case  of  cure  is  known.  The  duration  of  the  dis- 
ease Ls  from  thirteen  to  fourteen  months — the  minimum  three  months,  the 
maximum  four  years. 

Treatment. — The  most  varied  remedie^t  have  been  tried  without  checking 
the  increased  formation  of  colorless  corpuscles ;  but  it  is  suggested  that  if  it 
is  possible  to  discover  the  glandular  or  splenic  affection  early,  before  the 
alteration  of  the  blood  has  made  much  progress,  it  is  probable  that  the  dis- 
ease may  be  averted.  Tonics,  nutrients,  and  stimulants  are  indicated,  to 
support  the  system.  The  use  of  the  nitro-muriatic  bath  ought  not  to  be 
neglected,  and  the  indications  given  under  anaemia  and  chlorosis  may  be  fol- 
lowed. 


PECULIAR   ENLARGEMENT  OF  THE  SPLEEN   AND   LYMPIL\TIC  GLANDS — 

Syn.,   HODGKIN*8   DISEASE.* 

Definition. — A  dhease  characterized  by  a  peculiar  white  deposit  in  the  spleen^ 
9ometiines  aUo  in  the  liver,  kidney ^  and  lungs  (Wilks),  and  by  an  enormous  en- 
largement of  the  lymphatic  glands  throughout  the  body,  accompanied  during  life 
6y  a  remarkable  atwsmia  and  disposition  to  anasarca. 

Pathology. — Although  this  disease  has  not  yet  been  recognized  in  the 
nomenclature  of  the  College  of  Physicians,  yet  it  seems  to  be  an  affection 
presenting  as  striking  peculiarities  as  any  in  the  Nosology,  and  therefore  de- 
serving of  a  distinct  apixillation  and  dt^eription  (  Wilks).  It  seems  to  have 
arrested  the  attention  of  Drs.  Bright  and  Ho<igkin  many  years  ago;  and  they 
also  recognized  the  frequent  association  of  diseased  lymphatic  glands  with  it. 
Dr.  Bright,  indeed,  refers  to  the  circumstance  as  having  been  originally 
pointed  out  by  Dr.  Hodgkin,  in  vol.  xvii  of  the  Medico- Chirurgical  Transac- 
tions (1832).  Dr.  Wilks  considers  that  the  subject  has  got  into  a  false  posi- 
tion, mainly  in  consequence  of  having  been  rcferre<l  to  in  connection  with 
lardaceous  disease.  I  fe^ir  I  have  aided  in  this  confusion ;  and  therefore  I 
hope  to  aid  Dr.  Wilks,  by  thus  endeavoring  to  remove  the  subject  from  the 
fiibe  position  in  which  it  has  been  ])lacod,  by  giving  here  a  summary  of  the 
pathology  of  the  affection  as  given  by  him  {Guys  Hospital  Reports,  vol. 
xi,  p.  56). 

The  disease  is  not  to  be  confounded  with  lardaceous  disease  or  any  other 
morbid  process.  The  enlarged  glands  may  he  met  with  in  various  forms  of 
disease,  and  sometimes  with  lardaceous  disease ;  and  thus  the  two  affections 
may  seem  to  have  a  relationship  they  may  not  really  possess.  The  lesion 
also  appears  to  have  a  likeness  to  tubercle  on  the  one  hand,  and  to  cancer  on 
the  otner.     It  is,  however,  a  disease,  sui  generis. 

The  enlargement  of  the  glands  "  apiK'ars  to  be  a  primitive  affection  of  these 
bodies;  and  there  is  no  reason  to  supi)ose  it  is  due  to  injlammation  or  scrofula, 
nor,  indeed,  attributable  to  the  formation  of  any  adventitious  structure.  It 
appears,  in  nearly  all  the  cases,  to  consist  of  a  pretty  uniform  texture  through- 
out, ami  thus  to  l)e  the  consecjueuce  of  a  general  increase  of  every  part  of 
the  gland,  than  of  a  new  structure  develoiKHl  in  it  (Hoixjkin). 

"In  ccmjunction  with  this  affixation  of  the  absorbent  glands  is  the  state  of 
the  spleen,  which  is  strictly  pervade<l  by  defined  bo<iies.  We  might  susiH?ct 
that  the  bodies  in  the  spleen,  like  the  enlarged  glands,  were  due  to  an  enlargi^ 


*  A  disease  not  recognized  in  the  nomenclature  of  the  College. 
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ment  of  a  pre-existing  structure — an  idea  which  may  derive  some  8upport  from 
the  fact  that,  although  in  the  human  spleen  no  glandular  structure  is  distin- 
guishable, in  those  of  some  inferior  animals  a  multitude  of  minute  bodies  exist 
which  appear  to  be  of  that  nature.  Malpighi,  indeed,  considered  the  acini  to 
be  glands  ( Wilks,  loc.  cii.y  p.  59). 

In  the  last  few  cases  observed  by  Dr.  Wilks,  the  new  adventitious  material 
has  been  found  in  the  liver,  kidney,  and  lungs,  besides  in  the  spleen. 

The  peculiarity  of  the  affection  consists  in  the  whole  glandular  system  bein^ 
specially  affected  ;  and  it  must  take  its  place  in  the  ranks  of  malignant  dis 
cases,  or  amongst  those  affections  which  are  characterized  by  new  growths  in 
the  system.  The  peculiar  symptoms  are  to  be  referred  to  the  universal  affeo 
tion  of  the  glands.  The  lymphatic  glands  appear  to  be  affected  for  a  consid 
erable  period,  perhaps  many  years,  before  the  system  suffers,  and  that  subse 

?uently  the  spleen  becomes  sj)ecially  involved,  and  afterwards  the  other  organs. 
t  is  possible  that  propagation  to  the  spleen  takes  place  in  the  couree  of  the 
lymphatics,  thereby  affecting  the  corpascles  of  the  spleen,  which  are  intimatel} 
connected  with  the  absorbent  system.  The  deposit  in  Glisson's  capsule  of  the 
liver  may  be  transmitted  through  the  same  channel.  In  malignancy  the  dis 
ease  takes  a  place  between  cancer  and  tubercle. 

Morbid  Anatomy. — lu  the  lymphatic  glands  the  microscope  shows  an 
abundance  of  cells,  scarcely  distinguishable  from  the  normal  secreting  bodies, 
and  with  more  or  less  fibre-tissue.  In  the  liver  the  material  is  much  toughei 
and  fibro-nucleated ;  whilst  in  the  lungs,  spleen,  and  kidnejrs  it  is  composed 
mostly  of  cells  resembling  tubercle. 

Dr.  Wilks  has  never  met  with  well-marked  leucocythaemia  in  Hodgkin'c 
disease,  except  in  one  case  where  the  spleen  was  hypertrophied ;  and  only  one 
case  where  lymphatic  enlargement  and  lardaceous  disease  were  associated. 

Death  occurs  through  the  derangement  of  the  structure  and  functions  ol 
the  glands. 

Whether  the  disease  is  constitutional  from  the  commencement,  or  whethei 
the  system  is  infected  from  a  local  source,  is  a  question  yet  unsolved.  It  maj 
commence  in  one  part,  and  from  this,  as  a  focus  of  contamination,  be  propa- 
gated through  the  body;  or  it  may  be  constitutional  from  the  beginning. 

Symptoms. — (renenil  ill  health,  paleness,  and  sallowncss  of  complexior 
precede  any  other  signs.  Lymphatic  glands  arc  subsequently  found  enlarged 
as  in  the  neck,  axilhe,  and  groins.  Weakness  is  felt,  which  increases ;  anc 
the  patient  can  no  longer  walk  nor  run  up  a  stair.  He  totters  in  the  leg« 
from  feebloness.  Sexual  appetite  is  lost,  and  flesh  is  lost ;  so  that  emaciatioE 
with  marked  anieniia  exists — a  pale  sclerotic,  and  a  feeble  pulse.  The  legj 
become  aMlematous. 

Prognosis  is  generally  unfavorable ;  and  no  special  treatment  can  be  indi 
cated  beyond  that  laid  down  in  cases  of  anaimia  and  of  leucocythjemia. 


LAKDACEOUS   SPLEEN — Syn.,   AMYLOID   DLSEASE  ;   WAXY   SPLEEN. 

Latin  Eq.,  L'lm  lardacmus — Idem  valent,  Morbus  amyhdes,  Lien  cerats ;  FrV2CCE 
Eq  ,  D^ff/fterrscrnce  lardaree — Syn.,  Mnladh:  omylo'ide ;  German  Eq.,  Speckig^  en 
tarfuny,  der  MHz — Syn.,  Ami/loide  enfariung ;  Italian  Eq.,  Milza  lardticea — Syn. 
JMalaltia  afniloide. 

Definition. — A  diHecwe  in  which  the  texture  of  the  spleen ^  and  especially  tht 
Malpighian  ndcculiy  are  filled  with  lardaceoua  nmterial,  so  that  it  is  much  largei 
and  heavier  than  in  health. 

Pathology. — The  chief  part  of  the  substance  of  the  spleen  seems  to  b< 
made  uj)  of  distinct  translucent  Malpighian  sacculi  closely  crowded  togethei 
(Bennett). 

The  lardaceous  disease  of  the  spleen  is  frequently  associated  with  a  similai 
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condition  of  other  organs,  especially  the  liver  and  the  kidney.  It  is  a  condi- 
tion characterized  by  great  firmness,  a  peculiar  waxy-like  consistence,  and 
with  a  distinctness  and  transparency  of  the  Malpichian  sacculi  which  are  not 
usually  very  obvious  (W.  T.  Gairdner).  Of  all  the  viscera  and  tissues  of 
the  body,  the  spleen  is  the  one  which  is  comparatively  the  most  frequently 
affected  by  the  lesion,  although  it  was  generally  unknown  up  till  1853-4.  Of 
the  bodies  examined  in  the  lioyal  Infirmary  of  Edinburgh  it  was  observed  in 
10  per  cent,  of  all. 

in  the  most  extreme  cases  of  the  lesion  the  spleen  is  enlarged,  and  has  a 
swollen  a8{)ect.  It^  weight  and  density  are  greatly  increased.  It  feels  to  the 
touch  like  the  consistence  of  wax  and  lend,  and  its  section  shows  a  dry  and 
smooth  surface.  After  exposure  to  the  air,  its  pulp  may  become  of  a  bright 
red  color;  and  then  the  Malpighian  sacculi  appear  large  and  distinct,  forming 
round,  colorless,  tranjtparent  granules  about  the  size  of  a  pin*s  head,  slightly 
prominent,  and  so  hard  that  thoy  mav  be  picked  out  by  a  knife.  The  pulp 
IB  greatly  diminished  in  quantity,  and  seems  in  some  to  be  entirely  absent ; 
so  that  the  sacculi  are  crowded  together,  and  the  tissue  in  their  vicinity 
appears  as  a  continuous  mas^a  of  a  globular  form.  A  small  arterial  twig  can 
sometimes  be  seen  passing  into  or  through  these  Malpighian  sacculi  at  their 
central  part. 

Microscopic  sections  are  easily  made,  and  their  characters  are  even  more 
striking  than  those  presented  to  the  naked  eye.  Under  a  low  power  (40  to  60 
diameters)  the  Malpighian  sacculi  appear  as  large  clear  spaces,  of  a  circular 
or  oval  form,  surrounded  by  the  dark-red  pulp.  Under  the  higher  powers 
(above  250)  the  nature  of  the  alteration  is  seen  to  consist  mainly  of  an  altera- 
tion in  the  normal  corpuscles  of  these  sacculi,  which  are  converted  into,  re- 
placed, or  added  to,  by  masses  of  a  colorless,  dense,  highly  translucent,  and 
nomogeneous  material,  and  a  careful  examination  discloses  the  outlines  of 
irregular  cell-forms.  But  these  masses,  owing  to  their  roughness,  are  not 
easily  broken  up  into  the  particles  which  comi>o3e  them  (Sanders).  The 
translucent  parti*  are  very  little  acted  on  by  reagents  (acids,  alkalies,  alcohol); 
but  if  alkalies,  such  as  liquor  potcmcd,  be  first  applied  to  a  microscopic  section, 
the  iodine  test  will  fail  until  the  section  is  neutralized  by  acid.  Its  charac- 
tera  are  marked  and  permanent,  so  that  there  is  no  difficulty  at  any  time  in 
recognizing  or  identifying  the  characters  of  lardaceous  disease  in  the  spleen. 

Several  varieties  of  the  waxy  spleen  may  be  noticed.  Two  forms  at  least 
are  distinctly  indicated  by  Virchow,  Sanders,  and  Wilks  (although  the  latter 
observer  says  three) : 

1.  The  farm  in  which  the  Midpighinn  Sa^^cuU  are  the  ntriictures  prominently 
affected. —  They  are  sometimes  large,  and  sometimes  very  small.  In  the  former 
state  we  recognize  the  sago-like  granules  described  by  Virchow.  In  the  latter 
case  they  are  best  seen  after  exjwsure  to  the  air  for  a  little  time,  or  after  hav- 
ing been  well  washed  in  water  and  then  put  in  alcohol  or  into  a  solution  of 
chloride  of  zinc,  which  brings  out  the  waxy  apixjarance  very  distinctly.  In 
the  most  extreme  cases  they  never  occupy  more  than  about  half  the  bulk  of 
the  organ,  the  intervening  pul{>-substance  being  healthy. 

2.  A  form  in  whicJi  the  Pulp-snhMance  and  Trabecxdct  are  maiidy  affected y 
leaving  the  Siutcidi  int^id. — It  presents  the  same  waxy  consistence,  the  smooth 
dry  section,  and  other  characters  of  the  lesion  ;  but  the  sacculi  are  obscured 
by  the  peculiar  translucent  substance  which  i)ervades  the  pulp,  and  which 
looks  as  if  melted  tallow  had  been  jwured  into  tne  tral)ecular  spaces  (Wilks). 

Histologically,  there  is  no  real  difference  l)etween  these  two  forms,  because 
the  corpuscles  of  the  sacculi  and  of  the  surn)unding  pulp-substance  are  now 
known  to  be  i<lentical  (  Bi-sk  and  Hitxlky,  in  Wedl,  p.  247). 

The  disease  seems  to  commence — 

(1.)  In  the  artiTial  capillaries,  where  the  little  lateral  bulgings  are  in  con- 
nection with  the  Malpighian  cori)U8cles. 
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(2.)  These  gacculi  contain  at  first  normal  splenic  cells ;  but  at  a  later  stage 
the  contents  of  the  sacculi  become  irregular  and  granular,  and  corpuscles  of 
a  gelatinous  lymphy  appearance  become  changed  into  the  minute  masses  of 
the  waxy  substance. 

(3.)  Subsequently  the  trabeculse  and  pulp-stroma  become  afiected  (Bubk 
and  HiTXLKY,  as  above). 

Some  cases  of  albuminoid  disease  related  by  Dr.  Jenner  are  evidently  of 
this  second  nature. 

From  this  description,  and  from  what  has  been  written  in  Part  I,  vol.  i,  on 
the  subject  of  Lardaceous  disease  (q.  v.),  the  term  **  degeneration,**  which  has 
hitherto  been  generally  used,  is  quite  inapplicable.  The  spleen  is  added  to 
in  bulk  and  weight  by  a  new  material ;  its  textural  elements  are  not  replaced, 
which  is  the  nature  of  degeneration  to  effect  Neither  has  it  been  shown  that 
the  new  material  is  "  amyloid  ;*'  but  it  is  rather  of  the  nature  of  albumen. 
The  plirase  "  amyloid  degeneration,*^  therefore,  is  one  which  is  incorrect  in 
both  Its  terms  (Wilks),  and  one  which  ought  no  longer  to  be  used. 

It  is  only  by  an  extended  inquiry  into  the  class  of  cases  in  which  lardaceous 
disease  is  found  that  we  can  nope  to  learn  anything  satisfactory  as  to  its 
pathology  ;  and  the  reader  is  referred  to  the  excellent  reports  upon  ninety-six 
cases  already  given  by  Dr.  Wilks,  in  vol.  iv  (1856),  and  vol  xi  (1865),  of 
Guy's  Hospital  Reports;  and  by  Dr.  Pavy,  in  vol.  x  of  the  same  valuable 
series.  These  cases  prove  indisputably  that  lardaceous  disease  of  the  spleen, 
or  any  other  organ,  is  one  implying  a  long-standing  and  deepseated  cachexia; 
and,  in  its  most  intense  form,  is  seen  after  a  protracted  caries  and  necrosis  of 
bone ;  having  its  origin  in  scrofula,  or  syphilis,  or  even  external  injury,  where 
the  injury  leads  to  protracted  Ikone  disease.  Hence  the  question  is  still  unde- 
cided, whether  the  disease  arises  from  a  local  source,  such  as  the  injured  bone 
and  the  morbid  processes  going  on  in  it,  or  whether  it  is  a  constitutional  general 
disease.  Wilks  gives  several  instances,  such  as  the  following:  "A  strong 
young  man,  in  good  health,  falls  and  strikes  his  hip;  a  disease  is  thus  set  up 
which  causes  his  death  at  the  end  of  two  years ;  his  organs  were  then  founa 
to  be  lardaceous"  (No.  89  of  cases  in  Guys  Hospital  Reports,  vol.  xi,  p.  47). 
It  is  evident  that  the  (juestion  is  one  of  great  practical  importance  to  tlie 
surgeon. 

Symptoms. — As  regards  the  spleen,  lardaceous  disease  is  only  known  to 
exist  by  its  discovery  after  death — no  symptoms  that  can  be  recognized  (un- 
less enlargement  and  hardness),  having  ever  been  i)erceived  as  constantly 
associated  with  the  lardaceous  affection. 


Section  III. — Disease  of  Suprarenal  Capsules, 
addlson's  disease — Syn.,  bronzed  skin,  melasma  addlsonil 

Latin  Kq.,  Morbus  AfMlmtn — ItU'm  valont,  Cttds  (rreo^  Mflasma  Addisoni;  French 
Eq.,  Mafadif  fl'Adffitfon,  Melasma  Addimuiii ;  Gkrman  Eg.,  Addisun'sche.  Krank- 
heit — Syn.,  Malnsma  Addinoiiil ;  Italian  Eq  ,  Maluffia  dtW  Addiwm — Syn.,  Mel- 
aatnn  dtlV  Addition. 

Definition. — Dij<ease  of  the  suprarenal  capsules,  with  dij<coloration  of  the  skin ; 
or,  a  morbid  state  which  establishes  iU*elf  with  ejrtrcme  iw^idiousness,  whose  char- 
acteristic features  are  an(rmiit,  general  languor  and  debility,  and  extreme  prostra- 
tion, expressed  by  Ions  of  muscular  power,  weakness  of  pulse,  remarkable  feebleuess 
of  the  heart' f<  action,  breathlessness  upon  slight  exertion,  dimnei*s  of  sight,  functional 
weaknejM  and  irritability  of  the  stomach,  and  a  peculiar  uniform  discoloration  of 
the  skin,  which  becomes  of  a  brownisli  olive-green  hur^  like  tluit  of  a  mulatto, 
occurring  in  connection  with  a  certain  diseased  condition  of  the  suprarenal  cap- 
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^c/«ff.  The  progress  of  the  disease  is  very  slow,  ejctending  on  an  average  over  one 
year  and  a  half,  but  may  be  prolonged  over  four  or  five.  The  tendency  to  death 
M  by  asthenia,  tlie  heart  becoming  utterly  powerless,  as  if  its  natural  stimulus — 
the  blood — had  censed  to  act. 

Pathology. — ^The  pathological  significance  of  morbid  states  of  the  suprarenal 
capsules  wa*  brought  prominently  uefore  the  profession,  both  in  this  country 
and  on  the  Continent,  by  the  original  observations  of  the  late  Dr.  Addison, 
then  the  senior  physician  of  Guy's  Hospital.  The  cases  recorded  in  the  medi- 
cal journals  since  \)t.  Addison  wrote,  which  connect  uniform  discoloration  of 
the  skin  (a  condition  now  known  by  the  name  of  "  bronzing  "),  with  various 
morbid  states  of  the  suprarenal  bouies,  are  now  so  numerous  that,  as  a  clinical 
fact,  the  connection  cannot  be  disputed  ;  but  the  exact  relationship  and  patho- 
logical significance  of  the  morbid  states  thus  connected  are  still  open  questions, 
e«)ecially  as  regards  the  pathology  of  the  constitutional  cachexia  which  exists. 
Morbid  states  of  the  suprarenal  capsules  are  not  always  attended  with  bronz- 
ing of  the  skin.  It  api)ears,  indeed,  if  the  cases  recorded  are  carefully 
analyzed,  that  symptoms  and  phenomena  of  a  very  important  kind  have  been 
lost  sight  of  in  describing  this  constitutional  disease,  while  an  undue  impor- 
tance has  been  placed  upon  the  bronzing  of  the  skin.  It  is  to  the  cachexia 
that  Dr.  Addison  calls  special  attention ;  but  his  commentators  have  been 
carried  away  by  the  inquiry  regarding  the  color  of  the  skin  and  its  connection 
with  the  capsular  disease.  These  writers  have  overlooked  the  more  important 
portion  of  his  observations,  and  have  been  induced  to  consider  the  causes  and 
nature  of  the  bronzing  of  the  skin,  which,  being  established,  may  be  received 
as  a  most  valuable  symptom  of  a  prevailing  constitutional  cachexia,  in  which 
the  abnormal  de{)osit  of  pigment  is  associated  with  anosmia  and  intense  pros- 
tration, with  the  phenomena  stated  in  the  definition.  There  can  be  no  doubt 
that  the  bronzing  must  appear  of  very  secondary  importance  compared  with 
the  symptoms  and  pathology  of  that  peculiar  cachexia  which  attends  the  cases 
of  suprarenal  cajisular  disease,  as  described  by  Drs.  Addison  and  Wilks. 
There  seems  to  be  no  doubt  that  the  cases  Dr.  Addison  described  belong  to 
the  class  of  diseases  now  under  consideration ;  and  that  they  are  similar  in 
many  respects  to  forms  of  auicmia  already  noticed,  and  more  especially  to 
leucocytha^mia.  "In  almost  all  the  cases,'*  writes  Mr.  Hutchinson,  "there 
would  seem  to  have  been  great  deprivation  of  the  colored  constituents  of  the 
blood,  as  manifested  by  the  pallor  of  those  {wirts  of  the  skin  not  involveil  in 
the  bronzing,  the  great  fiabbiness  of  the  musciles,  and  the  pearly  state  of  the 
conjunctiva;."  By  a  strange  oversight,  however,  it  would  ap{>ear  that  the 
blood  has  been  subjected  to  but  few  examinations.  "  In  two  only  "  of  the 
cases,  writes  the  same  author,  "  was  the  blood  examined,  and  in  both  of  them 
it  was  found  to  be  loaded  with  white  corpuscles."  In  all  the  cases  a  most  re- 
markable and  fatal  cachexia  prevails,  and  the  value  of  Dr.  Addison's  obser- 
vations consists  in  showing  that  a  i>eculiar  bronzing  of  the  skin,  combined  with 
asthenia — of  which  emaciation  is  not  a  necessjir\'  accomi>animent — attends 
this  cachexia,  and  indicates  organic  disease  of  the  supnirenal  capsules  associ- 
ated with  thLi  constitutional  state.  Ilis  obser\'ations  are  at  the  same  time  of 
the  greatest  value,  as  showing  how  well-directed  pathological  incjuiiy  may 
advance  the  science  of  physiology  ;  for  the  cases  detailed  throw  some  light  (m 
the  influence,  at  letist,  of  the  suprarenal  ca|)sules  in  the  maintenance  of  health. 

Although  the  change  of  color  of  the  skin  would  seem  to  he  a  most  marked 
and  constant  symptom,  still  it  does  not  apfK^ir,  as  has  been  stated  by  a  re- 
viewer of  Dr.  Ad<lison's  work,  that  this  change  "  is  one  of  the  earliest  symi>- 
toms  of  the  disi»ase."  On  the  contrary,  there  are  good  grounds  for  believing, 
both  from  the  history  of  the  cas(»s,  and  from  phvsiological  expt»riment  an<l 
obMrvation,  that  the  change  in  the  color  of  the  skin,  which  hiu*  been  termed 
**bronting,"  does  not  come  on  for  a  long  time — that  from  its  nature  as  a  pig- 
mentary change  it  is  of  slow  production ;  that  while,  in  almost  all  the  well- 
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marked  coses  in  which  it  has  occurred,  the  symptoms  had  existed  from  one  to 
three  years,  in  other  cases  where  it  did  not  exist  it  has  been  alleged  that  time 
was  not  afforded  between  the  establishment  of  lesions  in  the  suprarenal  bodies 
and  the  fatal  issue  for  the  production  of  the  pigmentary  deposit.  The  change 
of  color  seems  to  depend  on  the  chronicity  of  the  disease ;  so  that,  if  the  dis- 
ease progresses  rapidly,  no  discoloration  is  observed,  the  phenomena  being 
simply  those  of  asthenia.  One  very  important  point  is  thus  remarkably  defi- 
cient of  illustration — namely,  the  early  symptoms  of  this  cachexia  independent 
of  bronzing  of  the  skin.  From  what  has  been  shown  relative  to  the  disease,  it 
would  appear  that  when  bronzing  of  the  skin  has  been  established,  a  sien  of 
disease  has  been  discovei'ed  when  it  is  too  late  to  be  of  any  service,  for  all  the 
cases  apiHjar  to  have  terminated  fatally  in  which  this  state  was  unequivocally 
established. 

In  malarious,  malignant,  and  cachectic  diseases  it  is  not  unusual,  but  rather 
the  rule,  for  the  serum  of  the  blood  to  assume  a  dark  and  dirty  hue,  and  that 
ultimately  the  cutaneous  surface  comes  closely  to  approach  the  color  of  jaun- 
dice, differing  from  it  only  in  being  more  lurid  and  dusky  ;  and  it  is  believed 
that  the  hue  of  the  skin,  which  becomes  of  so  dark  a  tinge  in  some  malignant 
organic  diseases,  is  due  to  the  admixture  of  morbid  matters  absorbed  irom 
the  seat  of  local  mischief,  and  which  so  tinges  the  serum  of  the  blood  that  the 
rete  mucosum  is  rendered  dark.  If,  then,  it  is  true  that  in  this  cachexia  the 
suprarenal  capsules  are  always  diseased,  and  if  it  be  true,  as  M.  Vulpian  has 
found  (Med,  TimeSj  October  4,  1856),  that  the  suprarenal  capsules  difler  from 
all  other  organs  in  the  body,  in  the  presence  of  a  substance  which  has  two 
peculiar  reactions — one  with  perchloride  of  iron,  and  the  other  with  the  tinc- 
ture of  io<line,  the  first  of  which  gives  a  dark-blue  tint — is  it  not  probable 
that  the  coloration  of  the  skin  in  suprarenal  ca}>sule  diseases  may  result  partly 
from — (1.)  The  cachectic  state;  (2.)  The  organic  lesion  of  the  suprarenal 
capsules;  and  (8.)  The  reaction  of  the  peculiar  substance  in  these  boaiesapon 
the  iron  of  the  blood,  which  the  morbid  organic  changes  in  them  have  allowed 
to  mingle  with  the  circulating  fluid?  It  is,  unfortunately,  the  suprarenal 
capsules  only  which  have  been  carefully  examined  in  the  cases  rei»orded  ;  and 
in  connection  with  the  cachexia  and  the  "  bronzing,"  the  lesioas  they  exhibit 
have  be(?n  described  as  of  a  very  variable  character,  consisting  of — (a.)  Acute 
or  recent  inflammation  ending  in  abscess;  (b.)  Atrophy  with  concretions; 
(r,)  The  conversion  of  the  orpins  into  indurated  fibmid  enlargements;  (rf.) 
Tuberculous  deposition  in  various  stages;  (r,)  Carcinomatous  deposition. 

A  definite  lesion,  however,  has  been  recently  pointed  out  by  Dr.  Wilk-s 
which  will  he  referred  to  presently. 

{Sometimes  the  lesion  apjx^ars  to  have  been  secondary'  to  morbid  conditions, 
apparently  of  a  similar  nature,  in  other  parts,  all  of  which  must  therefore  be 
interpreted  as  several  kK*aI  expressions  of  the  constituti(mal  disease  which 
prevails;  and  occasicmally  the  capsules  seem  to  have  been  the  only  structures 
in  which  lesions  were  detected;  while  the  degree  of  "bn)nzing"of  the  skin 
appears  to  have  b(K?n  proiK>rtiouate  to  the  length  of  time  which  the  suprarenal 
capsules  are  presumed  to  have  been  diseased ;  but  neither  the  time  nor  the 
number  of  cases  in  which  such  a  pro[)ortion  can  be  tracwl  is  accurately  made 
out.  Tlie  general  symptoms  are  those  of  a  |)erson  constitutionally  diseased, 
not  always  projwrtionate  in  their  severity  either  to  the  nature  or  to  the  extent 
of  the  disejL<e  in  the  suprarenal  capsuK»s.  The  post-mortem  appearances  seem 
to  have  been  in  some  instances  associated  with  tlie  tul>erculous  diathesis;  but 
in  the  b<»st-marked  cases  there  h:is  been  no  api)earance  of  tulwn'le  on  anvi>art 
of  the  body  (Wilks);  and  in  no  case  of  gtuieral  tuberculosis  has  Dr.  Wilks 
ever  met  with  an  instance  where  the  suprarenal  capsules  were  affected  in  the 
manner  of  Addison's  disease.  In  some  cjises  the  spleen  was  much  enlai^ged, 
the  kidneys  ])ale,  and  in  the  last  stage  of  fatty  degeneration  (Taylor).  Out 
of  500  ca«»es  of  post-mortem  examinations  of  all  kinds  of  cases,  made  at  Guy's 
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Hospital  by  Dr.  Wilks,  only  two  instances  were  observed  in  which,  the  supra- 
renal capsules  being  morbid,  the  skin  did  not  betray  the  lesion  by  **  bronzing." 
In  Boioe  cases  the  mesenteric  glands  are  stated  to  have  been  enlarged  ;  and 
calcareous  concretions  have  been  noticed  in  the  medulla  oblongata. 

Gastro-intestinal  disturbance  prevails  during  life;  and  a  condition  of  mucous 
membrane  is  found  afler  death  which  may  be  associated  in  its  pathology  with 
this  irritation.  The  stomach  is  often  ecchymosed,  and  the  glands  of  the 
intestines  enlarged.  In  several  cases  Brunner*s  glands  in  the  duodenum,  and 
the  solitary  glands  in  the  lower  end  of  the  ileum  and  in  the  colon,  were  very 
prominent. 

In  one  case  which,  through  the  kindness  of  my  first  teacher,  the  late  Dr. 
William  Monro,  of  Dundee,  I  had  an  opportunity  of  carefully  inspecting 
after  death,  in  June,  1856,  the  following  lesions  existed:  The  body  generally 
was  anaemic.  The  dark  coloring  of  the  skin  was  most  conspicuous  in  the 
vicinity  of  the  knees,  and  on  the  lateral  and  posterior  regions  of  the  neck. 
The  deposits  of  pigment  gave  to  the  parts  a  dirty  sordes-like  ap})earance 
where  the  mucous  membrane  of  the  skin  meet^  the  lii)s,  and  especially  at  the 
angles  of  the  mouth.  The  heart  was  small  and  flabby.  Tuberculous  de])osits 
were  sparingly  disseminated  throughout  the  apices  of  both  lungs.  The  spleen, 
the  liver,  an(f  the  kidneys  were  severally  adherent  to  the  adjacent  parts,  but 
their  structures  ap|)eared  normal.  The  suprarenal  capsules  were  morbid,  and 
the  sympathetic  nerves  from  the  lesser  split nchnw  were  greatly  increased  in 
size,  as  were  the  ganglia  of  the  sohr  piexuii  towards  the  side  of  the  organ  most 
diseased  and  in  contact  with  it.  The  texture  of  the  nervous  parts  was  of  a 
bright  rosy  hue,  as  if  under  the  influence  of  vascular  excitement.  The  mucous 
membrane  of  the  mouth  was  thin,  pale,  and  bloodless,  the  labial  and  buccal 
glands  shining  prominently  through.  The  stx)mach  and  glandular  substance 
of  the  intestinal  tube  were  uniformlv  thin  throughout.  In  the  stomach  the 
solitary  gastric  glands  were  remarkably  prominent,  while  the  mucous  mem- 
brane generally  was  wasted  and  atrophic.  Microscopic  sections  from  the 
jejunum  and  ileum  showed  the  villi  remarkably  attenuated,  and  the  mucous 
membrane  very  readilv  sepamted  from  the  adjacent  muscular  part  of  the  gut. 
The  tubular  glands  of  the  mucoiLs  membrane  of  various  parts  examined  were 
almost  entirely  g(me,  and  their  nlace  supplied  by  granular  amorphous  material. 
The  average  specific  gravity  of  the  mucous  membmne  of  the  intestines  was  1.040. 

There  are  gcMwl  grounds  for  believing  that  Addison  himself  entertained  the 
belief  tliat  death  in  such  cases  may  l>e  due  to  the  implication  eventually  of 
the  ganglionic  nerves.  S<jme  of  the  symptoms  point  to  this;  and  of  the  spei^ial 
phenomena  associated  with  the  cachexia,  it  may  be  said  that  the  nervous 
oentrcA  are  at  least  impainKl.  It  has  occurred  to  me  also,  that,  in  cases  of 
this  disease,  all  the  viscera  ought  to  be  examined  as  to  the  reaction  of  their 
minute  blo<Klvessels  with  io<iine,  as  there  are  some  phenomena  which  seem  to 
indicate  the  not  improbable  coexistence  of  amiflold  degeneration;  and  the 
lesion  in  the  suprarenal  ca{)sules  ought  esjiecially  to  be  investigated  in  this 
direction. 

The  state  of  the  skin,  which  has  been  termed  "bronzing,"  strongly  resembles 
the  color  of  a  mulatto,  or  of  a  bnmztHl  statue  from  which  the  gloss  has  been 
nibbed  off.  It  has  been  examined  microscopically  by  Dr.  Wilks,  Mr.  Tuffen 
West,  and  M.  Robin,  of  Paris.  The  st;ctions  show  a  layer  of  very  distinct 
pigment-granules  in  the  rete  mucosum,  limitiHl  to  that  structure,  and  exactly 
resembling  that  of  a  negro.  The  pigment  is  de|)osited  in  granules,  but  in 
some  instances  colonel  cells  are  visible. 

Bef«)re  detailing  the  symptoms  ol)stTV(Hl  in  the  remarkable  cachexia  from 
which  tht»se  lesions  nvuft,  it  is  necc^ssary  again  U)  draw  attenti<m  to  our  very 
incimiplete  knowledge  rt^ganling  many  points  in  its  pathology,  and  esiKH'ially 
regarding  the  state  of  the  bl<)0<i,  and  the  morbid  U>nden<*ies  of  the  relativw 
and  progenitors  of  the  patient.     While  the  apparent  connection  of  bronzing 
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of  the  skin  with  lesions  in  the  suprarenal  eapeulen  appears  to  be  evideut, 
information  is  of  the  most  deHcieiit  kind  regarding  the  chronological  sequi 
of  the  various  sjnnploius  wliich  indicate  the  eHtahliahmeiit  of  tlie 
tional  diaease. 

Horbid  Anatomy. — The  special  disease  of  the  eapcules  in  Addison* 
ea«  is  described  by  Dr.  Wilka  as  being  of  one  form   only — namely, 
which  was  Meen  in  the  earlier  cases  described  by  Addioon,  and  which  be  aiin] 
Btylei^l  as  "scroftilous."     Judging  from  the  maU'rial  alone,  it  would  be  ditBi 
to  form  an  opinion  of  its  nature,  .lecing  that  a  degenerating  inflammatory  sub- 
uld  produce  a  very  similar  appearance  to  a  so-called  scroftjlous  one, 
s  that  any  well-markwl  tubercular  deponit  hH 
been  found  in  other  viscera.     "When  the  disease  is  recent,  tiio  orgaii  iaa 
what  enlarged,  and  changed  into  a  material  whicli  is  senii-tranaluceut, 
gray  color,  softish,  homogeneous,  and  which,  when  examined  microscopic 
is  found  to  be  without  structure,  or  sometimes  slightly  fibrillated,  or  i.-uni 
ing  a  few  abortive  nuclei  or  cells.     This  lardaceuus  kind  of  mat^riul  ia  ihs 
first  deposited,  and  resembles  what  is  often  seen  in  the  early  stages  of  wfitfti- 
lous  enlargement  of  the  lymphatic  glands;  subscfjuenlly  it  uodergoew  a  dwar 
or  degeneration,  as  iu  these  glands,  and   changes  into  an  opaque   vellowitn 
substance;  and  thus  the  two  materials  are  constantly  tbuod  assoemitMi.*'     At  a 
later  period,  as  in  a  scrofulous  gland,  this  may  sol^n  into  a  putty-Hke  matter, 
"or  it  may  dry  up,  leaving  the  mineral   part  as  a  chalky  deposit,  wtitt^red 
through  the  organs.     These,  then,  are  the  changes — firrt,  tlie  de[)o»itii>a' 
a  translucent,  softisb,  homogeneous  substance;   subsequently  the   di^i  " 
tiou  of  this  into  a  yellowigh-white  opaque  matter;  and  afterwards  fi  sttl)< 
into  a  so-called  abscess,  or  drying  up  into  a  chalky  mass.     Occasiouall}',  ^ 
some  fibrous  tissue  may  be  found  round  the  organs,  being  the  product  of; 
inflammation  which  has  united  them  to  the  kidnev,  liver,  and  adjacent  pa  ' 
(Wii.Kwi.     Some  years  are  necessary  for  the  production  of  these  changes. 

Symptomi. — As  in  the  form-i  of  aneemia,  already  described,  so  in  this 
ease  the  patient  ba*  considerable  dilSeultv  >n  assigning  the  number  of  wt 
or  even  months,  that  may  have  elapsed  since  he  first  experienced  indications 
of  &iling  health  and  strength  ;  and  the  rapidity  with  which  the  local  lesioiw 
seem  to  develop  themselves  variea  in  different  cases — a  few  weeks  being  soi 
times  sufficient  to  break  up  the  powers  of  the  constitution,  or  even  to  at 
life.     Dr.  Addiaou  believed  that  this  event  is  the  more  speedy  in  prttfoi 
to  the  rapid  and  extensive  destruction  of  the  suprarenal  bodies.     The  ' 
tant  features  of  the  disease,  as  set  forth  by  Dr.  Addison,  are, — a  progrmsii 
feeblenees  of  the  patient,  without  any  apparent  or  known  eausc  (furfA« 
aniemia,  general  languor  and  debility,  remarkable  feeblene^  of  the  bL_ 
action,  irritability  and  weakne^  of  the  stomach,  and  a  peculiar  chuige 
color  of  the  skin.     In  most  of  the  coses  the  early  sequence  of  symptoms  L, 
pears  to  have  been  gradual  and  almost  imperceptible  indications  of  fai^ 
health  and  strength,  consisting  chiefly  of  languor  and  weakness,  and  iudlfl 
sition  to  either  bodily  or  mental  exertion,  the  appetite  being  impaired  or 
tiroly  lost,  the  white  of  the  eyes  becoming  pearly,  the  pulse  small  and  fe  ' 
perhaps  somewhat  large,  but  excessively  soft  and  compressible.     The 
wastes,  without  presenting  extreme  emaciation  or  the  dry  and  shrivelled 
usually  asitociated  with  protracted  malignant  disease,     flight  pain  or  ui 
ne^  is  fW)m  time  to  time  referred  to  the  region  of  tlie  stomach,  and  there  U 
«*asionally  actual  vomiting.    With  every  sign  of  feeble  circiilatioD.  aoxniia, 
And  general  prostration,  "  neither  the  most  diligent  inquiir  nor  the  most 
careful  physical  examination  throws  the  slightest  gleam  of  light  upon  the 
proeiso  nature  of  the  patient's  nmlady ;  nor  do  we  succeed  in  fixing  upon 
any  special  lesion  as  the  cause  of  this  gradual  and  extraordinary  conntitu- 
uonal  change." 

"  With  a  more  or  less  nianife«Iation  of  the  wmptoms  already  enumerated, 
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writes  the  same  distinguisihcd  physician,  **  we  discover  a  most  remarkable, 
and,  as  far  as  I  know,  characteristic  discoloration  taking  place  in  the  skin." 
It  pervades  the  whole  surface  of  the  body,  but  is  commonly  most  strongly 
manifested  on  the  face,  neck,  superior  extremities,  penis,  and  scrotum,  in  the 
flexures  of  the  axilla,  and  round  the  navel.  It  presents  a  dingy  or  smoky 
appearance,  of  various  tints,  or  shades  of  deep  amber  or  chestnut  brown ;  and 
in  one  instance  the  skin  was  so  universally  and  deeply  darkened  as  to  resemble 
a  mulatto.  This  distribution  of  pigment  is  not  confined  to  the  skin,  but  is 
also  visible  in  the  mucous  tracts,  as  well  as  in  some  other  structures.  An 
interesting  case  occurred  in  the  practice  of  Professor  Biermer,  of  Berne  (No- 
vember, 1861),  in  a  weakly  girl,  eighteen  years  of  age.  After  continued  ill- 
ness of  a  tubercular  kind,  the  dark  color  of  the  skin  commenced,  and  increased 
in  intensity  with  the  decrease  in  the  weight  of  the  body,  till  death  followed. 
The  eyes  of  this  patient  hapi)ened  to  be  examined  with  the  ophthalmoscope, 
although  vision  was  not  disturbed.  A  bluish-black  color  was  everywhere 
visible  through  the  sclerotic,  and  a  peculiar  pigment  existed  in  the  interior 
of  the  eye.  In  a  plane  of  a  uniform  red-brown  color  there  were  bluish-black 
spots,  corresponding  to  the  intermediate  spaces  of  the  vasa  varticosa,  and  from 
which  the  retina  was  distinguished  by  its  delicate  white  appearance.  The 
disease  thus  originally  described  by  Addison  may  be  associated,  like  "  morbus 
Brigktii,**  with  the  expression  of  several  distinct  local  lesions.  The  discolora- 
tion consists  of  stains  in  the  lining  of  the  cheeks,  and  a  decidedly  blackish 
tinge  of  the  mucous  membrane  of  the  lower  lips,  as  if  after  eating  mulberries. 
Dark  areolsc  become  developed  beneath  the  orbit*,  much  marked  towards 
the  middle  line  of  the  face.  In  one  case  under  Dr.  Barlow,  loss  of  conscious- 
ness and  what  are  termed  "  fainting  fits  "  were  the  earliest  symptoms  noticed 
(Med,  TimeSy  Januar}'  24,  1857). 

"  This  singular  discoloration  usually  increases  with  the  advance  of  the  dis- 
ease ;  the  ansemia,  languor,  failure  of  a})j>otite,  and  feebleness  of  the  heart 
become  aggravated  ;  a  darkish  streak  usually  appears  upon  the  commissure 
of  the  lips ;  the  body  wastes,  but  without  the  extreme  emaciation  and  dry 
harsh  condition  of  the  surface  so  conmionly  observed  in  ordinary  malignant 
dii>eases ;  the  pulse  becomes  smaller  and  weaker,  and,  without  any  special 
complaint  of  pain  or  uneasiness,  the  patient  at  length  gradually  smks  and 
expires.  In  one  case,  which  may  be  said  to  have  l)een  acute  in  its  develop- 
ment as  well  as  ranid  in  its  course,  and  in  which  both  cajKsules  were  found 
universallv  disease<i  afler  death,  the  mottled  or  checkered  discolonition  was 
very  manifest,  the  ana3mic  condition  strongly  marked,  and  the  sickness  and 
vomiting  urgent ;  but  the  pulse,  instead  of  being  small  and  feeble  as  usual, 
was  large,  H)ft,  extremely  comprcrssible,  and  jerking  on  the  slightest  exertion 
or  emotion,  and  the  patient  s]>eedily  died  "  (Addison). 

In  the  volume  of  Guy  a  Ilotqjifal  Rejiorta  for  1862,  Dr.  Wilks  has  given  a 
moitt  able,  inten^sting,  and  impartial  account  of  the  progress  of  our  knowledge 
reganling  this  disease  since  the  time  Dr.  Addison  wrote.  His  own  observa- 
tions entirt»ly  upliold  the  argument  which  Dr.  Addison  attempted  to  develop; 
and  the  cases  brought  forwanl  by  him  in  that  report  appear  to  substantiate 
in  a  great  measure  the  original  facts  on  which  Dr.  Addison's  history  was 
based.  Nevertheless,  Addison's  views  have  by  no  means  received  the  sup- 
port of  the  prof(¥sion  at  large.  Dr.  Wilks  thinks  that  Dr.  Addison  in  some 
measure  (contributed  to  this  skepticism,  by  in('lu<ling  among  its  original  cases 
wme  which  did  not  pn^sent  the  true  featurt»s  of  the  disease ;  and  the  great 
merit  of  Dr.  WilksV  ])aiKT  is,  that  it  more  cl(*arly  defines  and  renders  precise 
the  |Nithological  characters  of  the  disease  which  Dr.  Addison  desired  to  de- 
Bcrilie.  He  believed,  at  the  time  he  published  his  work,  that  uinj  dUeane 
which  affected  tlie  integrity  of  the  supnirenal  capsules  would  be  attended  by 
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the  remarkable  phenomena  originally  described  by  him.  This  was  an  error : 
for  all  subsequent  observations  have  shown  that  no  recorded  instance  of  the 
affection  has  been  connected  with  cancer,  or  with  any  other  kind  of  disease 
of  the  organ,  than  that  found  in  the  genuine  cases  of  the  disease  which  he 
first  described,  and  which  constitutes  the  true  form  of  the  malady,  as  Dr. 
Wilks  has  demonstrated. 

Treatment. — If  the  disease  be  recognized  in  its  earliest  stages,  its  progress 
may  to  some  extent  be  delayed.  The  asthenia,  the  depression,  the  evidence 
of  local  irritation  about  the  suprarenal  capsules,  and  the  pathology  of  the 
disease  generally,  point  to  the  necessity  for  tonic  treatment  and  nutritive  diet^ 
the  avoidance  of  all  causes  of  depression,  and  the  benefit  of  rest  in  bed,  and 
of  such  medicinal  agents  as  may  relieve  the  vomiting.  Glycerin  in  two-drachm 
doses,  combined  with  fifteen  or  twenty  minims  of  the  spirit  of  chloroform,  and 
of  the  tincture  of  the  sesquichloride  of  iron,  have  been  of  service  (E.  H.  Gree!C- 
How).  This  may  be  varied  by  the  substitution  of  twenty  to  thirty  minims  of 
the  syrup  of  phosphates  of  iron,  quinine,  and  strychnia,  in  place  of  the  sesqui- 
chloride of  iron.  The  greatest  caution  is  necessary  in  using  purgative  reme- 
dies, as  fatal  collapse  is  apt  to  follow  cathartic  medicine. 


CHAPTER  XIX. 

DISEASES  OF  THE   RESPIRATORY  SYSTEM. 

The  acute  inflammatory  diseases  of  the  respiratory  system  are  more  or  1 
distinctly  defined  according  to  the  tissue  which  they  implicate  and  the  symp- 
toms to  which  they  give  rise.  The  three  structures  which  mainly  take  part 
in  the  constitution  of  the  lung-substance  being — (1.)  The  bronchial  tube$,  ter- 
minating in  (2.)  The  pulmonary  air-celk,  vesicular  Htntctur€f  proper  sub^anee^ 
or  parenchymal  of  the  lung;  and  (3.)  The  membrane  covering  this  parenehymaiotuf 
part,  forming  a  portion  of  that  serous  sac  intcrpo.sed  between  the  lungs  and 
the  walls  of  the  thorax.  That  portion  of  the  serous  sac  which  immediately 
invests  the  lungs  is  known  by  the  name  of  the  pulmonary  pleura,  while  that 
which  is  applied  against  and  invests  the.parietes  of  the  thorax  is  known  as 
the  parietal  or  costal  pleura. 

One  or  more  of  those  pulmonary  structures  may  be  associated  in  the  pro- 
cesses and  results  of  inflammation.  Thus  the  broncliial  membrane  may  be 
inflamed,  when  the  disease  is  termed  bronchitis;  or  the  substance  of  the  lung 
may  be  inflamed,  the  disease  being  then  called  pneumonia;  or  the  pleura  may 
be  mflamed,  a  condition  which  is  described  as  pleuritis.  It  is  rare,  however, 
in  practice  to  find  that  these  morbid  states  are  so  coin])letely  isolate<l.  More 
frequently,  for  instance,  with  pneumonia,  or  iuflaniniation  of  the  substan(*e  of 
the  lung,  there  is  associated  more  or  less  inflammation  of  the  air-tubes  (bron- 
chitis), on  the  one  hand,  constituting  bronchopneumonia;  or  there  coexists  in- 
flammation of  the  investing  pleura  {pleuritis),  constituting,  on  the  other  hand, 
pleuropneumonia.  The  physician  can  now  distinguish  each  of  these  elementarv 
conditions  by  definite  symptoms ;  and  by  observing  the  combination  of  physi- 
cal phenomena,  their  association  with  general  symptoms,  and  the  sequence  of 
their  occurrence,  he  is  able  to  determine  how  far  any  given  pneumonic  affec- 
tion involves  one  or  more  of  the  structures  which  compose  the  lung;  and  to 
direct  the  treatment  of  the  case  accordingly. 

It  is  therefore  ne(;e.ssary  to  describe,  in  the  following  sections,  the  phenom- 
ena of  inflammation  in  each  of  these  structures  in  detail ;  although  the  Col- 
lege of  Physicians  has  not  recognized  in  their  nomenclature  the  combined 
lesions  referred  to  as  distinct  diseases  (see  vol.  i,  p.  308j. 
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Section  I. — Diseases  of  the  Respiratory  System  not  strictly 

Local. 

hay  asthma. 

Latik  E^.,  Asthma  exffKnisicio;  French  Eq..  F\>vre  de  foin;  German  Eq.,  HeW' 

Anthma;  Italian  £q.,  Aaina  dei  rnieiitori. 

Definition. — A  variety  of  asthma  or  catarrh  occurring  generally  during  the 
Bummer  montJu^^  especially  during  the  inflorej*cence  of  the  hay  crop^  or  during  tJic 
drying  and  conversion  of  the  newly-mown  grass  into  huy  in  May  and  June. 

Pathology. — In  connection  with  the  development  of  this  affection  there  is 
usually  a  predi^iKMition  ;  and  the  exciting  caiisfe,  some  palpably  minute  ema- 
nation from  the  inflorescence  of  flowering  plantt^,  like  the  gras^scs,  or  from 
flowers  of  other  plants.  The  exciting  cause  seems  to  be  in  the  atmosphere, 
as  the  inhalation  of  minute  particles,  such  as  the  powder  of  ipe^iaeuanha,  will 
produc*e  the  aflection ;  so  also  will  flne  dust^  the  composition  of  which  is  un- 
known, or  at  least  is  not  known  to  contain  anything  so  sj)ecific  as  ipecacuanha. 
The  diust  of  grain  or  flour  has  been  known  to  produce  the  same  eflfect;  and  at 
one  time  mere  effluvia  or  oilors  were  believed  so  to  aflxjct  the  nervous  system 
a.*«  Uy  cause  the  occurrence  of  asthmatic  fits.  The  odors  of  mintj  of  the  roaCy 
of  various  flou*ers,  and  other  strong  perfumes,  have  produced  difficulty  of 
breathing,  with  dry  cough,  as  in  hay  asthma. 

The  pn)bability  is  that  the  mere  mechanical  inffuence  of  minute  particles 
floating  in  the  air  may  l)e  sufficient  in  some  to  cause  this  <lisease ;  on  tlie  other 
hand,  the  nature  of  the  particles  may  be  specific,  as  in  the  case  of  ipecacuanlut, 
or  inflorescence  particles  of  certain  grasses,  or  of  flowers  cut  down  with  the 
grass  in  the  progress  of  haymaking. 

Symptoms. — The  complaint  is  often  very  severe,  involving  the  whole  of  the 
air-passages  in  an  acute  bronchitic  attack,  with  much  redness  of  the  mucous 
membrane  of  the  nose  and  evelids. 

Treatment. — If  the  pathology  of  this  disease  be  ac(*epted,  which  reganls 
it  as  the  result  of  irritation  (sj)ecific  or  mechanical)  from  fine  particles  of 
matter  (^indefinite  dust  or  si)ecific  j)ow<l'er)  floating  in  the  air,  the  use  of  a 
respirator  of  fine  cottoil,  as  shown  in  Professor  Tyndal's  interesting  ex[)osi- 
tioiis  regarding  dust  an<l  disease,  would  absolutely  prevent  the  disea^,  and 
ought  to  be  trieil  by  those  who  suffer  every  year  aoout  the  months  of  May 
and  June. 

croup. 

« 

Latin  Eq.,  An*fina  frachraiis;  French  Kq.,  Croup;  German  Eq  ,  Croup—Syn., 
Ildutige  Briiune;  Italian  Eq  ,  LaringitUlt'  inembranact'a. 

Definition. — A  **  non -infect ions  inflammation  of  the  mucous  membrane  of  the 
trachea,  occurring  in  children,  differing  from  other  inflammations  in  like  tissue  in 
the  presence  of  plastir  crudation  (Barclay);  or  it  is  a  disease,  accomjmnied  by 
the  exudation  of  a  fihrino-alhuminous  material,  which  rapidly  coagulates  u}>on  the 
mucous  membrane  of  the  epiglottis,  glottis,  lanfnjr,  or  trachea,  and  sometimes  over 
aU  of  thejte  p4irts;  indicated  by  accelerated,  difjicult,  wheezing,  or  shrill  resjnra- 
tion;  short,  dry,  constant,  barking  cough  ;  voic4i  altered  by  hoarseness,  with  spasm 
of  the  interior  laryngeal  muscles,  and  pain  and  constriction  above  the  sternum  ; 
frequently  followed,  towards  the  close  of  the  disease,  by  expectoration  of  a  mem- 
hrtiHOUs  albuminous  substance,  or  even  of  a  cylindrical  cast  of  sfnne  portion  of 
the  breathing-tube.  The  disease  occurs  in  children,  and  may  tcrmitutte  fatally 
either  in  suffocation  or  exluiustion  of  the  vital  powers. 
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Pathology  and  History. — It  has  often  excited  much  surprise  that  a  discaw 
so  distinctly  marked  in  its  symptoms  should  not  have  been  aceunitelj  de- 
scribed before  the  middle  of  the  eighteenth  century,  when  Dr.  Francis  Home 
published  a  treatise  on  the  mffocatio  stridula  or  crotip,  in  1765,  as  it  was  ob- 
served in  Leith,  Musselburgh,  and  the  vicinity  of  Edinburgh.  It  has  been 
described  under  the  name  of  cynanche  trachealis ;  and  Dr.  Farr  proposed  for  it 
the  name  of  "  tracheulia.** 

Before  the  time  of  Dr.  Home,  however,  there  is  reason  to  believe  that  the 
disease  was  confounded  with  other  affections  of  the  throat  and  breast,  result- 
ing simply  from  exposure  to  cold.  It  was  certainly  also  described  and  distin- 
guished by  Martin  Shisi,  in  1749,  at  Cremona,  and  by  Starr,  of  Liskeard,  in 
Cornwall,  in  the  same  year  (Phi!,  Trans.,  1750).  Many  physicians  have  de- 
scribed the  disease  since  that  time,  and  none  with  more  minuteness  than  Dr. 
Cheyne,  of  Leith,  who  observed  it  for  several  years,  and  illustrated  its  pa- 
thology by  careful  dissections. 

The  most  remarkable  pathological  phenomena  of  croup  are  to  be  observed 
in  the  exudative  process  which  attends  the  inflammation  m  the  windpipe,  and 
the  formation  of  a  false  membrane,  almost  |)eculiar  to  children,  but  sometimes 
seen  in  adults.  In  them  the  disease  derives  all  its  im])ortance  from  the  ten- 
dency of  the  inflammation  to  attach  itself  to  the  opening  of  the  glottis.  In 
childhood  the  trachea  is  the  chief  seat  of  the  inflammation ;  and  when  the 
larynx  and  the  fauces  are  involved,  they  are  so  secondarily,  and  to  a  lew 
degree.  The  croupous  exudation  is  a  fibrino-albuminotui  one,  which  rapidly 
coagulates  when  it  is  thrown  out  ujwn  the  free  surface  of  a  mucous  membrane, 
involving  in  its  lesion  the  epithelium  only,  so  that  when  the  croup-membrane 
is  detached,  the  epithelium  is  quickly  reproduced.  No  loss  of  substance  oc- 
curs in  the  mucous  membmne  itself,  and  no  scar  remains  after  the  membrane 
i.-s  removed  or  disappears.  On  the  other  hand,  as  Niemeyer  points  out,  the 
diphtheritic  process  is  also  characterized  bjithe  production  of  a  similar  ^S&riVMH 
albuminouH  and  rapidly  coagulable  exuda^on ;  but  differs  from  croup  in  the 
exudatiou  forming  not  merely  upon  the  suriuce  of  the  mucous  membrane,  but 
vHthin  its  substance.  It  infiltrates  the  mucous  and  submucous  tissue,  and  this 
interstitial  exudation,  as  well  as  the  swollen  elements  of  tissue,  exerts  a  pres- 
sure upon  the  bloodvessels  which  results  in  sloughing  (diphtheritic)  of  a  jxir- 
tion  of  the  inflamed  mucous  membrane.  A  diphtheritic  eschar  is  the  result, 
and  on  its  separation  there  is  loss  of  substance  and  a  consofpient  cicatrix. 

ICvery  now  and  then  discussions  arise  as  to  whether  or  not  croup  exists  as 
distinct  from  diphtheria ;  and  the  essential  duality  of  the  two  diseases  has  of 
late  been  again  in  <lispute.  Anyone  who  hiis  seen  nnich  of  croup  in  children 
can  have  no  difficulty  in  recognizing  it  as  n  disease  very  different  from  diph- 
theria in  its  attack,  its  course,  and  its  results.  A  transition  from  croup  to 
dij)htheria  is,  however,  not  unfrcijuent,  as  Niemeyer  also  states,  when  -the 
malady  forms  part  of,  or  occurs  during  the  course  of  such  acute  infec*tioiLs  dis- 
eases as  nieaf^fe-^,  ^mall-pox ^  iijphni<,  Acarlet  fever,  or  during  an  ei)idemic  of  diph- 
theria. 

Microscopically,  the  membrane  of  croup  consists  of  amorphous  or  finelv 
fibrillated  hbrin,  in  which  numerous  young  cells  have  been  entangled  during 
the  process  of  it»  excretion  (Nikmeyer). 

A\  hen  <leath  takes  place  afler  an  illness  of  four  or  five  days,  the  windpipe 
in  croup  is  found  to  be  lined  with  a  white  or  gray  substance.  Tlie  membranes 
thus  formed  vary  much  in  thickness  and  consistency.  Some  are  so  thin  that 
the  mucous  membrane  is  readily  seen  through  them,  while  others  are  many 
lines  in  thickmss,  exceeding  even  that  of  the  mucous  membrane  itself,  and 
(!onsc<piently  opiujue.  With  resp(»ct  to  their  consistency,  some  are  so  little 
coherent  that  they  are  almost  diffluent,  while  others  can  be  detached  for  a 
considerable  extent  without  rupturing.  The  false  membrane,  though  occa- 
sionally only  partial,  yet  more  commonly  embraces  the  entire  circumference 
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of  the  trachea,  forming  a  complete  hollow  cylinder  adapted  to  the  walls  of 
the  tube.  The  membrane  is  in  most  instances  limited  by  the  larynx  above, 
but  in  some  cases  it  extends  down  the  trachea  to  the  bifurcation,  while  in  a 
very  few  cases  it  reaches  even  to  the  nunutest  branches  of  the  bronchi.  M. 
Hu£«enot  says,  of  120  cases  he  examined  in  1778,  it  did  not  extend  beyond 
the  larvnx,  while  in  42  cases  it  invaded  the  trachea  or  bronchi.  The  mem- 
brane til  us  formed  is  in  a  few  instances  remove<l  by  the  cough ;  but  more  gen- 
erally it  adheres  with  so  great  tenacity  that  it  can  only  be  detaclied  by  a 
thinner  and  more  serous  secretion  taking  place 'from  the  mucous  membrane 
beneath  it,  which  loosens  and  disj)laces  it. 

In  childhood  it  w  almost  exclusively  a  disease  of  the  trachea,  and  some- 
times of  the  larynx,  and  rarely  affects  the  alveoli  of  the  lungs.  On  the  other 
hand,  cn)uj)ous  pneumonia  is  a  common  disease  of  adults,  in  whom  primary 
croup  of  the  trachea  and  larynx  scarcely  ever  occurs. 

The  extent  of  the  exudation,  as  indicated  by  Jhe  surface  covered,  is  perhap 
the  most  interesting  and  practically  useful  j)art  of  the  pathology  of  the  dw- 
ease.  The  place  first  and  most  particularly  affected  is  the  upper  part  of  the 
trachea,  about  an  inch  below  the  glotiiH.  In  that  part  patients  complain  of  a 
dull  pain.  External  swelling  luis  been  observed  there ;  and  the  morbid  mem- 
brane is  found  spreading  thence  downwards.  The  back  part  of  the  trachea, 
where  there  are  no  cartilages,  seems  to  be  its  first  and  principal  seat  (Home). 
According  to  Guersent,  false  membrane  b»  never  entirely  absent  from  the  larynx. 
Sometimes  it  is  confined  to  the  glottis,  aud  sometimes  lines  the  whole  interior 
of  the  larynx,  including  the  ventricles ;  and  not  unfrequently  it  extends 
throughout  the  trachea,  and,  for  a  greater  or  less  distance,  into  the  bronchial 
tubes.  Dr.  Wood  instances  a  case  in  which  he  saw  the  false  membrane  line 
the  upper  portion  of  the  bronchi,  the  whole  tmchea  and  larynx,  and  the 
pharynx  as  low  down  as  the  oesophagus.  More  frequently,  he  says,  the  exu- 
dation is  in  the  form  of  patches,  or  long  narrow  ribbons,  and  occasionally,  in 
the  earlier  stages,  it  has  a  granular  asjiect,  with  the  re<l  mucous  membrane 
appearing  in  the  intervals  of  the  imjwrfectly  conne<;ted  patches.  According  to 
Chevne,  in  none  of  the  cases  reconled  bv  him  was  membranous  exudation  ob- 
served  in  the  laryngeal  mucous  membrane ;  and  if  the  inflammation  extended 
to  this  i>art,  it  was  only  slight,  and  its  effect**  were  seen  in  a  little  puriform 
fluid  in  the  membrane  of  the  cricoid  or  thyroid  cartilages.  Some  state  that 
it  is  essential  to  the  constitution  of  croup  that  the  larynx  should  be  more  or 
less  involveil  in  inflammation,  or  high  vtu«cular  irritation,  accompanied  with 
fipasms  of  the  internal  muscles  of  the  larynx  (Wood).  Others  say  that  the 
inflammation  in  croup  is  triilv  tracheal,  aud  even  bronchial  (Cuaioie,  Cop- 
land). In  the  more  acutely  Inflammatory  form  it  nuiy  extend  to  the  larj'nx 
and  epiglottis,  ia  some  cases ;  in  oth(;rs,  to  the  first  ramifications  of  the  bron- 
chi; and  sometimes  in  both  directions  (C-opland). 

Dr.  Copeland,  who  luis  ])aid  particular  attention  to  the  pathology  of  croup, 
states  the  following  as  general  inferences  from  his  observations :  "(a.)  That  the 
mucous  membrane  itself  is  the  seat  of  the  inflammation  of  croup;  and  that  its 
vessels  exude  the  albuminous  or  characteristic  discharge,  which,  from  its  plas- 
ticity and  the  effect  of  temperature  an<l  the  continued  {Misssige  of  air  over  it, 
becomes  concrete<l  into  a  false  membnine;  (b,)  That  the  occasional  apjK^ar- 
anco  of  bliMMl vessels  in  it  aris«»sfrom  the  pn^oiice  of  red  globules  in  the  fluid 
when  first  exudinl  from  the  inflamed  ves.«*<'ls,  as  may  be  ascertained  bv  the  ad- 
ministration, uimhi  the  approach  of  the  symptoms,  of  a  |)owerful  emetic,  which 
will  bring  away  thw  fluid  before  it  has  <*oiicretc»d  into  a  membnine;  these 
globules  generally  attnicting  each  other,  and  amwaring  like  blo<Mlvessels,  as 
the  albuminous  matter  i'oagulates  (in  the  inflamed  surface;  (r.)  That  the 
membranous  substance  is  (irtacIuHi,  in  the  advanceil  stages  of  the  disi'ajH.%  by 
the  se<^retion  from  the  excited  mucous  follicles  of  a  more  fluid  aud  a  It*ss 
coagulable  matter,  which  is  pounrd  (»ut  l>etween  it  and  the  mucous  coat;  and. 
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as  tliis  secreliou  of  the  mucous  er^t-a  becomes  more  and  more  etipioiM,  tiiir 
nlhuininouB  membrane  is  the  more  fiilly  i^purateJ,  and  ultimaU'ly  excreted  if 
the  vital  fiowere  of  the  respiratory  or^us  aud  of  the  syalem  be  sufficient  to  «  ~ 
complifh  it;  (rf.)  That  aubacul*  or  slight  inflammatory  actiou  may  \m-  infa 
n?d  at  having  existed,  in  eonneetiou  witli  au  iiicreasied  proportion  of  fitcL 
albumiuous  matl«r  in  tlie  blood,  whenever  we  find  the  croupul  prodiu^inoBa 
the  air-passages;  but  that  these  are  not  the  only  morbid  conditioas  coo^' 
ting  the  disease ;  (e.j  That  iu  eonjunction  with  trie  foregoing — ttumetimce oi 
wiln  the  fonner  of  these  in  a  slight  degree — there  is  alwap  prc^ut,  cbioflyfl 
the  developed  and  advanced  stages,  much  spasmodic  actiou  of  the  muscle*^ 
the  laryajc,  and  of  the  transveiw  fibres  of  the  membranous  part  of  the  trachi 
which,  whilst  it  tends  to  loosen  the  attachment  of  the  false  nicnihrane,  dinu. 
iahee,  or  momentarily  shuts,  the  canal  (of  the  larynx)  through  which  the  a| 
presses  into  the  lungs;  (/.)  That  inflammatory  actiou  may  cicist  U)  t 
trachea,  and  the  exudation  of  albuminous  matter  may  be  going  on  for  a  coi 
erabic  time  before  they  are  suspected — the  accession  of  the  spasmodic  sympt 
beiiig  often  the  first  intimation  of  the  disease  ;  and  the^e,  with  the  eflecls  ofa| 
pre-«xisting  inflammation,  give  rise  to  the  phenomena  characterizing  the  wdd^ 
seizure;  (g.)  That  the  modlficationa  of  croup  may  Iw  referred  to  the  varyi^^ 
degree  and  activity  of  the  inflammatory  actiou,  the  quantity,  the  fluidity^ J 
plai<ticity  of  the  exuded  matter,  the  severity  of  itpasmodic  action,  aud  lo  f^ 
predominance  of  either  of  these  over  the  others  in  particular  cases,  o 
the  habit  of  body,  temperament,  and  treatment  of  the  paljont,  &c.;  (A.)  ' 
the  muco-purulent  secretion,  whicli  often  acrompauies  or  follows  the  d«U 
ment  and  discharge  of  the  concrete  or  membranous  matters,  is  the  product 
the  consecutively  excited  and  slightly  inflamed  state  of  the  mucous  foiliol 
the  secretion  of  which  acts  so  beneficially  in  detaching  the  talse  membra 
(t.)  That  a  fatal  issue  is  not  caused  merely  by  the  iguantity  of  the  cniuj 
productions  acciuuulated  in  the  larynx  and  trachea,  but  by  the  s]>asin,  a 
the  necesHarv  results  of  interrupted  respiration  and  circulatiuu  through  I  ^ 
lungs;  (t.)  That  the  partial  detachment  of  fragment*'  of  membrane,  jwrtid 
larly  when  they  become  entangled  iu  the  larynx,  may  excite  iwvere,  dangl^ 
oils,  or  even  fata.1  spasm  of  this  part,  according  to  its  intensity  relativelyl 
the  vital  powers  of  the  patient ;  aud  that  this  occurrence  is  most  to  be  ajipT 
bended  in  the  complicated  states  of  ihe  malady  where  the  inllammatui^  | 
tiou,  with  ilfl  characteristic  exudation,  spreads  from  tiie  fauces  aud  pUkrj " 
to  the  larynx  and  trachea — tlie  larynx  beiug  ofleu  chiefly  affected  iit  « 
ca«os — aud  from  its  irritability  aud  conformation  giving  rise  to  a  mure  «pi 
modic  aud  dangerous  form  of  the  disease;  (/.)  That  the  danger  i 
the  compHcatious  of  croup  is  to  be  ascribed  not  only  to  this  circumstance,  b 
also  to  the  depression  of  vital  power,  and  the  characteristic  state  of  fever  » 
companying  most  of  them,  particularly  in  their  advanced  stages;  (nt.)  1 
irritation  from  partially  detached  membranous  exudations  in  the  pharynx.  Hi 
in  the  vicinity  of  the  larynx  or  epiglottis,  may  produce  croupal  symptoms  il 
weak,  exhausted,  or  nervous  children,  without  the  larynx  or  trachea  being  t' 
si'Jves  materially  diseased ;  and  that  even  liie  sympathetic  irritation  ol  t.._ 
ing  may  occasion  the  spasmodic  form  of  croup,  without  much  inflammatory  if 
rilation  of  the  air-passages,  particularly  when  the  prima  via  is  disordcrcdi  > 
the  membi'anes  about  the  base  of  the  brain  are  in  an  excited  state;  (n.)  T 
the  predominance  in  particular  case><  of  some  one  of  the  pathol(^ical  atatei 
ticea  above  (g)  as  constituting  the  disease,  and  giving  rise  to  the  various  mod 
fications  it  presents,  from  the  most  inflammatory  to  the  most  spasmodic, 
be  manifested  in  the  same  case,  at  different  stages  of  the  malady,  parttcuUl 
in  its  simple  forms,  and  in  the  relapses  which  may  subsequeutly  take  plM 
'  the  inflammatory  character  predominating  in  the  early  stages,  and  either  tl 
mucous  or  the  spasmodic,  or  an  association  of  both,  in  the  subsequent  perio«f 
(o.)  That  the  relapses,  which  so  frequently  occur  after  intervals  of  v 
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ilamtion,  and  wbich  sometimes  amount  to  seven  or  eight,  or  are  even  still  more 
numerous,  may  each  present  different  states  or  forms  of  the  disease  from  the 
others ;  the  first  attack  being  generally  the  most  inflammatory  and  severe, 
and  the  relapses  of  a  slighter  and  more  spasmodic  kind ;  hut  in  some  cases 
this  order  is  not  observed,  the  second  or  third,  or  some  subsequent  seizure, 
being  more  severe  than  the  rest,  or  even  fatal,  either  from  the  inflammation  and 
extent  of  exudation,  or  from  the  intensity  and  persistence  of  the  s})asmodic 
symptoms, — most  frequently  from  this  latter  circumstance.  The  above  infer- 
ences, however  minute  or  trite  they  may  seem,  should  not  be  overlooked,  as 
thev  furnish  the  safest  and  most  successful  indications  of  cure,  and  are  the 
beacons  by  which  we  are  to  be  guided  in  the  treatment  of  the  dis(»ase." 

The  name  of  croup,  by  which  this  disease  has  hitherto  been  know^n  in  this 
country,  is  of  Scottish  origin.  C'ullenV  cynanche  trachealM,  and  the  more 
modem  tmcheitint,  are  objectionable  terms,  because  they  lead  to  false  notions 
of  the  pathology  of  the  disease.  The  "  choke,"  "  stuffing,"  "  rising  of  the 
lights,"  and  "  hives,"  are  all  designations  by  which  the  disease  has  been  de- 
scribed, and  some  of  them  are  still  names  in  vogue  amongst  the  common 
people  of  the  country. 

The  disea.se  is  almost  peculiar  to  infancy  and  childhood ;  and  there  are 
two  forms  which  can  gcncnilly  easily  be  distinguishinl  from  each  other,  but 
which  are  oflen  confounded.  One  form  is  very  manageable,  the  other  very 
fiital.  In  the  former  variety  the  mucous  mcmbnine  chiefly  secretes  mucus, 
pus,  or  muco-punilent  fluid.  In  the  more  dangerous  form  an  albuminous, 
fibrinous,  or  mucinous  exudation  grows  u}>on  the  inner  surlac»e  of  the  air- 
passages,  constituting  the  false  membranes  already  describe<l.  The  first  form 
seems  to  be  the  one  common  in  America,  of  which  not  more  than  one  in  fifty 
dies.  The  latter  is  the  mort^  common  Euro}K'an  form,  of  which  the  deaths 
used  to  Ixj/owr  out  of/ir,  and  still  are  about  a /la//*.  About  one  child  in 
twelve  deaths  of  children  dies  from  this  disease;  and  the  ratio  borne  by  croup 
to  1000  deaths  from  all  causes,  in  1804,  was  as  9.249.  The  disixisition  to  the 
disease  is  least  during  the  txtiwI  of  suckling;  and  again,  after  the  secimd 
dentition,  ca.ses  are  rare.  The  i)eriod  of  life  between  the  second  and  seventh 
years  furnishes  the  greatest  number  of  Qfn^i^, 

Symptoms  and  Coarse. — The  mildest  form  of  croup  differs  from  an  onli- 
nary  catarrh  only  in  the  addition  of  spasmodic  symptoms;  but  this  form  may 
run  into  the  more  s<'vere  form,  so  that  it  is  not  })o.ssible  to  determine,  in  the 
first  instance,  which  form  the  disease*  mav  ultimately  assume. 

The  catarrhal  cn)Up  of  Dr.  WtMxl  embracer  the  spasmodic  as  well  as  the 
catarrhal  croup  of  Dr.  Copland.  S|)asni«Mlic  action  of  the  laryngeal  muscles 
is,  how(*ver,  common  to  both,  and  is  chanideristic ;  but  the  inflammation  and 
exudation  are  not  in  general  more  severe  than  those  which  attend  a  common 
catarrh. 

The  <lisease  may  be  ushered  in  by  sore  throat,  by  catarrhal  symptoms,  or 
by  a  short  dry  cough  ;  or  it  may  occur  j>^r  /»<•,  ami  without  tlu^  general  health 
being  sensibly  impaire<l.  In  either  case  the  attack  commonly  takes  plac*e 
during  the  night,  the  hl<K*p  of  the  child,  which  was  {MThai)s  more  or  less  agi- 
tated, b<Mng  interrupted  by  fits  of  hoarse  coughing.  Thi.'se  lu'come  more  fre- 
quent, the  respiration  more  diffirult,  and  niarkiHl  by  a  |MH*uliar  wheezing, 
which  has  l>e<*n  descril)e<l  as  like  the  .<ound  of  an  inspirati<»n,  forribly  made 
with  a  piece  of  muslin  befon^  the  mouth,  or  like  to  the  sound  of  air  passing 
through  a  brazen  tul)e.  The  little  (mtient  also  fW'ls  a  si»ns<»  of  rtvtriction 
alMHit  the  throat,  as  shown  by  carrying  the  hand  olhm  to  it,  and  gnisping  the 
lar}'nx.  Afler  the  panjxysm  has  hL*«te<l  some  hours,  there  is  an  interval  of 
eas«%  which  |)erhaps  last<  for  some  hours. 

By  the  end  of  the  se<»ond  or  third  day,  sometimes  sooner,  the  tongue  Ix*- 
comes  white,  the  heat  of  the  Innly  incn*ascHl,  the  pulse  frequent,  the  face 
flusheil,  and  the  countenance  distressed.     Prom  this  point  the  disi^ase  now 
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rapidly  advances,  the  croupy  sound  attains  its  height,  and  Dr.  Home  describes 
it  as  *^vox  vistar  canine  galli;^'  others  have  compared  it  to  the  noise  which  a 
fowl  makes  when  caught  in  the  hand  ;  while  the  child  often  puts  its  fingers 
into  its  mouth,  as  if  to  pull  away  something  which  obstructs  the  passage. 

As  the  disease  draws  towards  a  close  the  paroxysms  become  more  frequent, 
the  cough  more  severe  and  with  less  sound,  the  pulse  more  rapid,  sufibcation 
more  imminent,  and  the  extremities  cold  and  livid.  The  final  close  of  the 
disease  is  often  by  convulsions,  sometimes  almost  tetanic ;  and  Dr.  Ferrier 
once  was  present  when  the  struggle  was  so  violent  that  after  death  the  corpse, 
in  a  great  measure,  rented  on  the  occi])ut  and  on  the  heels. 

Often,  however,  the  symptoms  are  much  more  moderate,  although  it  not 
uufrecjuently  happens  that  symptoms  of  the  severer  form  come  on,  indicated 
by  a  huskiuess  of  the  voice,  till  no  sound  can  be  heard  above  a  whisper,  by  a 
muffled  cough,  and  a  wheezing  noise  which  attends  the  inspirations.  It  is 
seldom  that  children  expectorate;  but  in  happier  cases  than  the  above,  mucus, 
tinged  perhaps  with  blood,  is  coughed  up,  and  later,  perchance,  the  false  mem- 
brane is  detached  and  thrown  up,  and  the  patient  recovers. 

The  croup  which  has  been  described  is  of  the  most  acute  kind ;  but  in  many 
cases  its  course  is  much  more  chronic,  the  symptoms  generally  milder,  and 
the  intervals  of  ease  longer  and  more  complete,  during  which  the  breath  is 
free,  the  child  cheerful,  and  the  api)etite  good.  In  the  course  of  a  few  days, 
however,  a  violent  paroxysm  seizes  the  child,  and  destroys  him  with  every 
appearance  of  one  strangled. 

According  to  Barth,  on  the  stethoscope  being  applied  to  the  laryDX,  we 
hear  a  sort  of  "  iremhlotement,^^  as  if  a  movable  membrane  was  agitated  by 
the  air ;  and  he  considers  this  j)henomenon  as  an  unerring  evidence  of  the 
existence  of  a  false  membrane  in  the  larynx.  Larvngitis  in  the  adult  is 
marked  by  the  same  difficulty  of  breathing,  the  same  lividity  of  countenance, 
the  same  constriction  of  the  throat,  the  same  paroxysmal  attack,  and  by  the 
same  exemption  from  any  severe  constitutional  affection.  The  voice,  how- 
ever, instead  of  being  sharp  and  shrill,  is  generally  deep  and  hoarse,  although 
sometimes  altogether  lost — difierenees  dej>euding  i)erhaj)s  on  the  greater  size 
of  the  glottis,  and  on  the  fact  of  the  parts  being  the  se^it  of  ulceration,  rather 
than  of  the  efiusion  of  lymph.  At  length  the  patient  is  cut  off  in  one  of  the 
paroxysms.  The  duration  of  this  disease,  when  acute,  is  short.  The  cele- 
brated Dr.  Pitcairn  died  on  the  fourth  day  from  the  first  attack;  and  Sir 
John  Ilay,  Physician  to  the  Forces,  died  within  the  same  period.  More 
commonly,  perhaps,  the  disease  passes  into  a  chronic  state,  when  the  patient 
may  survive  many  weeks,  or  even  months.  Several  cases  are  on  record  of 
croup  having  terminated  in  twenty-four  hours;  more  freijuently,  however, 
the  child  lives  to  the  third  or  fourth  day,  and  in  chronic  cases  much  longer. 
From  one  thiv  to  one  or  two  weeks  may  be  given  as  the  variable  periods  of 
the  duration  of  this  disease. 

Diagnosis. — It  is  general ly  between  croup  and  the  following  diseases — 
namely,  the  different  forms  of  sore  throat,  as  in  i<carU(  fever  and  measfes,  diph- 
theria, bronehitifi,  chronic  hmpujeal  and  tracheal  injianimation,  and  hoitping- 
cough  ;  and  the  differential  symptoms  of  each  of  these  fnmi  croup  must  be 
studied  by  comparing  the  definitions,  synnitoms,  and  course  of  each  of  these 
diseases,  as  well  as  the  epidemic  constitution  as  regards  i<carlet  fever,  meajflejn, 
diphtheria,  nnd  hooping-cough.  In  diphtheria  there  is  a  specific  fever,  and  the 
lesion  spreads  from  above  downwards,  or  may  commence  in  the  larynx.  In 
croup  the  lesion  commences  in  the  trachea,  and  spreads  upwards,  flencethe 
two  disoiises  have  often  been  and  are  apt  to  be  confounded  together.  Then, 
as  to  acute  laryngitis,  that  is  a  disease  of  adult  life,  and  croup  is  a  disease  of 
childhood. 

Modes  of  Propagation. — Croup  is  said  to  be  more  frequent  in  cold  and 
moLst  climates  than  in  those  which  are  warmer.     It  is  also  much  more  severe 
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in  Europe  than  in  America ;  and  its  existence  and  progress  are  considerably 
influenced  by  changes  of  season,  ^veather,  and  temperature.  It  is  prevalent 
in  Switzerland  and  Savoy,  in  the  eastern  counties  of  England  and  Scotland, 
the  northwest  countries  of  Europe,  and  in  the  northern  parts  of  America. 
While  the  annals  of  medicine  are  rich  in  descriptions  of  epidemic  and  endemic 
croup,  opinions  are  very  much  divided  as  to  the  nature  of  the  epidemic  influ- 
ence, and  whether  or  not  the  disease  is  contagious  or  infectious. 

Age  has,  perhaps,  the  greatest  influence  in  predisposing  to  the  disease,  and, 
while  rare  in  adults,  it  is  seldom  seen  in  early  infancy.  It  is  most  prevalent 
between  the/r«/  and  sevetUh  years  of  life.  According  to  the  experience  of 
Dr.  Woo<l,  the  disease  appears  to  run  in  families ;  and  vigorous  fleshy  chil- 
dren, with  rosy  complexions,  are  frequently  those  who  sufler  most. 

Prognosis. — "  Is  never  better  than  doubtful."  It  is  to  be  determined  from 
the  violence  of  the  local  symptoms,  and  the  frequency  of  the  paroxysms,  rather 
than  from  the  constitutional  symptoms.  Children,  however,  seizcil  with  croup 
are  said  to  recover  in  a  smaller  proportion  in  this  country  than  in  America. 
Death  tends  to  occur  by  apntza. 

Treatment. — Every  case  of  croup  demamU  the  most  active,  efficient ,  and  ener- 
getic treattnent.  When  the  croup  in  children  extends  to  the  larynx,  its  course 
18  so  rapid  and  so  fatal  that  the  measures  for  its  suppression  must  be  early. 
Bleeding,  and  especially  local  bleeding,  should  be  employed,  and  in  most 
cases  to  a  considerable  extent  (an  ounce  of  blood  for  every  year  of  age) ; — and 
two  to  twelve  leeches,  according  to  the  age  of  the  patient,  should  be  applied 
over  the  lar^Tix.  After  these  have  fallen  off,  the  bleeding  should  be  encouraged 
bjr  the  application  of  a  liuseeii  poultice  to  the  throat.  This  first  bleeding  oflen 
gives  great  relief,  and  sometimes  averts  the  disease ;  but  if  not,  the  leeches, 
after  a  few  hours,  may  be  rei)eated.  As  soon  as  some  relief  is  obtained,  a 
blister  should  be  applied  along  the  lateral  aspect  of  the  neck  on  each  side, 
and  not  over  the  trachea ;  and  after  that  is  removed,  the  part  should  be 
dressed  with  strong  mercurial  ointment.  In  addition  to  bleeding  and  blister- 
ing, many  practitioners  prescribe  enieticn;  first,  because  their  emetic  eflfects, 
and  the  large  evacuations  they  produce,  favor  the  resolution  of  the  inflamma- 
tion ;  and  again,  because  the  eflort  of  vomiting  may  be  the  means  of  detach- 
ing and  of  ex{)elling  the  false  membrane,  should  it  have  formed.  If  relief 
does  not  ensue  on  the  action  of  the  emetic,  Dr.  Cheyne  recjommends  fw,  three, 
or  four  grains  of  calomel,  with  ttco  or  three  grains  of  James's  powder,  to  be 
given  at  short  intervals  every  two  or  three  hours ;  and  a  dose  of  castor  oil  is 
to  be  given  occasionally  till  the  full  effect  of  the  calomel  as  a  purgative  is 
obtained.  Green  fecal  stools,  like  cho])ix»d  spinach,  are  characteristic  of  this 
result. 

Bleeding,  blistering,  and  mercury,  although  the  nile  of  treatment  in  idio- 
pathic infantine  croup,  are,  for  the  most  part,  entirely  inefficient  in  those  cas(»s 
in  which  the  aflfciction  lx»gins  in  the  fauces,  as  in  the  case  of  many  epidemics, 
and  especially  after  scarlatina.  In  these  cases  the  best  treatment,  if  the  false 
membrane  be  notalreadv  formed,  is  to  relieve  the  throat  by  the  application  of 
a  few  leeches,  as  in  scarfet  fever,  and  then  to  supi)ort  the  little  patient  with  a 
modenite  quantity  of  wine  diluted  with  water.  If  the  false  membrane  has 
formed,  perhaps  an  emetic  affbnls  the  only  chance  of  relieving  the  patient ; 
and,  indeed,  .s)  soon  as  croupy  ct)ugh  and  dvspncea  occur,  an  emetic  of  ipe- 
mninnha  with  tartar  emetic  ought  at  once  tol)e  given,  in  dos(»s  suitinl  to  age. 
Four  to  six  grains  of  ipecacuanha,  combined  with  a  (luarter  or  a  thinl  of  a 
grain  of  tartar  emetic,  will  be  found  sufficient  for  a  child  of  two  or  three  years 
of  age.  The  action  of  the  em(»tic  may  be  ai(le<l,  with  l>enefit,  bv  a  warm  bath 
of  98^  to  100^  Fahr.  in  teiniK»rature.  If  it  becomes  obvious  that  the  exuda- 
tion has  assumed  the  form  of  a  membrane,  esiH'cially  if  indicated  by  a  diph- 
theritic coating  over  the  fauces,  a  solution  of  the  nitrate  of  silver,  varj'ing  in 
strength  from  forty  to  one  hundred  and  twenty  grains  to  the  fluid  ounce  of 
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distilled  water,  should  be  applied  to  as  much  of  the  fauces  and  larynx  as  can 
be  reached.  A  sponge  on  the  end  of  a  piece  of  whalebone,  as  sold  ready  made 
by  the  instrument  maker,  should  be  loaded  with  the  weaker  solution,  and 
squeezed  against  the  rima  gfottidis  two  or  three  times  a  day.  Bleeding  had 
no  effect  in  removing  or  modifying  the  false  membrane;  but  the  system  must 
be  brought  as  sjK»edily  as  possible  under  the  influence  of  mercury.  Mercury 
appears  a  powerful  resource  in  these  cases ;  and,  introduced  either  internally 
or  by  inunction,  so  as  to  affect  the  mouth,  but  without  inducing  salivation, 
uniformly  gives  relief  as  soon  as  the  constitutional  affection  is  established. 
However,  the  amelioration  is  too  often  transitory. 

Exr>ectorant  medicines  should  be  given  with  the  mercurials,  and  be  con- 
tinued after  them.  Jpecaeimnfia  and  seneka  have  the  most  efficient  influence 
over  the  mucous  membrane.  Five-grain  doses  of  iodide  of  pateumum  every 
two  hours,  and  of  chlorate  ofpotasi^ny  have  been  used  with  l)enefit ;  and  the  use 
of  a  vapor  bath  from  75°  to  80*^  Fahr.  is  not  to  be  neglected  (Budd). 

The  medical  treatment  of  croup  is  so  frequently  unsuccessful  that  trache- 
otomy has  often  been  had  recourse  to  as  the  means  of  prolonging  life,  and, 
consequently,  as  affording  an  additional  chance  of  the  |>atient'8  recovery. 
Guersent  has  performed  this  operation  repeatedly  at  the  Hopital  des  Enfiuui, 
but  almost  always  without  success.  On  the  other  hand,  M.  Trousseau  states 
that  he  has  saved  one-third  of  his  patients  by  its  means ;  and  of  twenty  cases 
Bretonneau  saved  six.  Perhaps  the  experience  of  the  profession,  generally, 
is  equally  discordant  on  this  point  at  this  moment;  for  those  who  operate 
early  contend  they  save  some  iK)rtion  of  their  patients,  while  those  who  wait 
till  a  case  is  advanced,  and  beyond  medical  treatment,  before  they  resort  to 
this  mea.su re,  for  the  most  part  lose  all  their  patients.  The  evidence,  bow- 
ever,  is  daily  accumulating  which  shows  that  tracheotomy  ought  to  be  re- 
sorted to  nmch  oftoner,  as  a  reme<ly  for  croup,  than  it  has  Iiitherto  been,  and 
that  at  a  much  earlirr  period  in  the  dUease, — not  an  a  last  reaource,  when  death 
from  aaphyxia  appeavj^  imminent^  and  after  treatment  of  the  moat  depremng  kind. 
That  this  is  the  secret  of  success  in  France  and  in  this  countr}*  is  shown  by 
the  cxj)erience  of  able  physicians  and  good  surgeons,  of  whom  the  names  of 
M.  Trousseau,  the  late  Mr.  Jones,  of  Jersey,  Mr.  Henrj-  Smith  and  Dr.  Fuller, 
of  London,  the  late  Dr.  Cruickslmnk,  of  t>almellington,  in  Scotland,  and  Mr. 
Spence,  Professor  of  Surgery  in  the  University  of  E<linburgh,  Dr.  George 
Buchanan,  in  Glasgow,  and  Professor  Koser,  of  Tiibingen,  may  be  stilted  as 
authorities  by  experience.  In  country  districts  the  performance  of  trache- 
otomy in  a  case  of  croui)  is  almost  imj>eratively  call(»d  for  in  the  majority  of 
cases,  if  f^ome  nymptomti  of  amelioration  do  not  follow  the  steady  uae  of  bleeding^ 
emeticif,  the  warm  bath,  and  calomel  purgation,  2)urf*ued  for  twelve  or  ifixteen 
hours.  I  know  that,  in  a  wild  country  district  of  Scotland,  where  croup  was 
very  common  and  fatal,  the  late  Dr.  Cniickshank  saved  eight  out  of  eleven 
cases  (luring  twi)  years.  A  valuable  j)ai)er  by  Mr.  Smith,  in  The  Medical 
Times  and  Gazfttt^,  26th  January,  18')();  another  by  the  late  Mr.  Jonei«,  of 
Jersey,  in  the  Sth  November  of  that  year;  and,  lastly,  a  pai)er  bv  Dr.  Con- 
way Kvans,  in  the  Edinburgh  Medical  Journal  for  January  and  May,  1860, 
go  to  supj)ort  the  same  conclusion, — namely,  that  an  earlier  intro<luction  of 
air,  by  the  oiH'ration  of  tracheotomy,  for  croup,  would  not  only  give  a  larger 
l>ercentage  of  rec(»veries  in  this  country,  but  would  place  the  o|>eration  in  the 
same  favorable  light  in  which  it  is  now  regardwl  in  Paris  and  other  i)art«  of 
France.  Tracheotomy  in  croup  is  undoubtedly  gaining  ground;  and  it  can- 
not be  denied  that  children  i)erish  in  the  first  instance  almost  always  frf>m 
suffocation.  Tracheotomy  is  therefore  indicated  in  cn)up  (as  in  diphtheria) 
as  soon  as  there  are  urgent  symptoms  of  obstruction  of  the  glottis.  When 
the  resj)iration  is  so  impe<led  that  the  demand  for  oxygen  is  only  satisfied  by 
difficult  forced  respirations,  dreadful  anguisli  is  depicted  on  the  reddeueil 
countenance  covered  with  sweat;  there  is  extreme  restlessness;  the  patient 
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t08SG8  irom  side  to  side,  gets  out  of  bed  one  minute  and  into  it  the  next, 
clutching  spasmodically  at  those  around  him,  as  if  seeking  everywhere  for 
help.  This  is  the  proper  period  for  the  operation  of  tracheotomy  in  croup, — the 
time  when  suece&s  may  be  expected  (Roser).  Should  the  operation  be  longer 
delayed,  symptoms  of  asphyxia  appear,  overloading  of  the  blood  with  carbon 
ensues,  the  face  suddenly  becomes  blue,  with  fixed  and  staring  eyes,  convul- 
sive exertions  are  made,  and  anxious  struggles  for  breath  follow  the  stage  of 
sufibcative  agony.  In  some  cases  the  symptoms  of  asphyxia  come  on  more 
slowly,  and  are  apt  to  make  considerable  progress  before  the  danger  is  fully 
appreciated.  This  insidious  form  of  asphyxia  is  denoted  by  symptoms  of 
great  weariness  and  weakness,  restlessness,  oppression,  anxious  startings  out  of 
short  slumbers,  loss  of  consciousness  and  of  feeling,  approaching  stupor,  the 
face  pale,  and  tending  to  become  anlematous.  If  tracheotomy  is  delayed  till 
these  symptoms  become  expressed,  it  may  still  enable  the  child  to  breathe 
more  freely,  and  thereby  may  promote  the  chances  of  recovery ;  but  the  child 
has  usually  no  longer  power  to  resist  the  advancing  bronchitis.  The  causes 
of  death  after  the  operation  are  mainly  jmeumonia,  bronchitis,  or  the  severity 
of  the  constitutional  febrile  state  {Syaen.  Society  Year-Book,  1863,  p.  278). 
Abscesses  in  the  anterior  mediastinum,  pleuro-pneumonia,  and  pericarditis 
have  been  found  after  death.  The  fatal  result,  therefore,  seems  in  some  cases 
to  depend  on  a  cause  acting  generally  on  the  system,  and  which  ultimately 
destroys  the  patient.  ThU  cause  gives  a  difference  of  tyj)e  to  the  disease  in 
this  country  from  what  it  has  in  France ;  but  as  this  difference  appears,  in 
the  first  instance,  to  be  aggravated  by  the  obstruction  to  the  passage  of  air, 
there  is  thus  a  still  more  i)owerful  reason  why  the  oi)eration  of  tracheotomy 
ought  to  be  resorte<l  to  early.  Age  also  seems  to  influence  success  to  a  con- 
siderable extent.  Under  two  years  of  age  few  cases  recover ;  but  between  the 
ages  o(  six  and  twelve  nearly  one-half  are  saved  (Coxway  Evans). 


Section  II. — Aids  to  the  DiAf;Nf>sis  of  Diseasi-s  of  the  Throat  and 

Larynx. 

THE   LARYNCiOrtCOPE. 

For  upwards  of  a  century  attempt*,  more  or  loss  sucwssful,  have  been  made 
to  examme  the  lower  ])art  of  the  throat  during  life.  In  connection  with  the 
unsuccessful  or  only  partially  succ»essful  efforts  may  be  mentioned  the  names 
of  Levrel  (1743),  ftozzini  (1807),  Cagniard  de  litour  (1825),  8enn  (1827), 
Babington  (1829),  Avery  (1844),  and  Garcia  (1854).  It  was  not,  however, 
until  1858  that  Professor  Czermak,  of  Pesth,  brought  to  perfection  and  prac- 
tical application  the  laryngoscoj)e  of  Garcia,  which  Tiirck,  of  Vienna,  had 
unsuccessfully  endeavored  to  employ  a  few  months  previously.  In  this 
country,  the  profession  is  largely  indebtofl  tr)  Drs.  Morell-Mackenzie,  Walker, 
Johnscm,  Gibb,  and  Hievoking,  and  to  Mr.  Durham,  fgr  making  known  the 
practical  application  of  the  laryngoscojx*,  as  well  as  for  many  valuable  addi- 
tions to  the  iit<*rature  and  the  armamentaria  of  this  branch  of*  practice. 

The  following  description  of  instruments  used  in  laryngoscoj)y  and  the 
method  of  examining  the  larynx  are  taken  fmm  Monill-MackenzieV  work.  On 
the  Use  oftht-  Jjarynr/ottcope,  tliinl  edition,  published  by  Longmans: 

(1.)  'the  laryngoscope  is  **an  instrument  for  obtaining  a  view  of  the  lark^nx 
during  life.  It  consists  of  two  jMirts;  first,  a  small  mirror  calknl  the  laryngeal 
mirror,  fixed  to  a  long  slender  shank,  which  is  introducefl  to  the  back  of  the 
throat;  secondly,  an  ap])aratus  for  throwing  a  strong  light  (solar  or  artificial) 
on  to  the  small  mirror.  For  thus  projecting  the  luminous  rays  a  st»c(md  ( larg<T ) 
mirror,  which  n*tiects  the  light  from  a  lamp,  or  the  solar  rays,  may  Ik»  em- 
ployed; or  artificial  rays  may  Ih»  <?oncentrated  by  a  lens  direi'tly  on  to  the 


448  SPECIAL    PATHOLOQT  —  THE    LARTNGOSGOPB. 

small  mirror.     When  artificial  light  is  employed,  the  illuminatiDg  mirror  is 
slightly  concave;  when  sunlight  is  used,  it8  surface  is  plane." 

(2.)  The  laryngeal  mirror*  is  of  circular  shape,  ana  made  of  glass,  backed 
with  amalgam,  set  in  a  German-silver  frame,  and  attached  to  a  shank  of  the 
same  meUil,  at  an  angle  of  120° ;  the  shank  is  fitted  into  a  slender  wooden  or 
ivory  handle.  The  mirrors,  which  are  of  three  sizes — No.  2  being  the  most 
convenient  for  ordinary  cases — are  about  one-twentieth  of  an  inch  in  thick- 
ness; the  shank  is  about  four  inches  in  length,  and  the  handle  about  three 
inches  in  length. 

(3.)  The  reflector  is  a  circular  mirror,  about  three  inches  and  a  half  in  di- 
ameter, with  a  small  oval  hole  in  its  centre;  it  is  fixed  to  the  head-piece  by  a 
ball  and  socket  joint.  The  mirror  is  by  some  attached  to  an  elastic  Imnd, 
which  encircles  the  head  of  the  operator;  by  others  fixed  to  a  horizontal  arm, 
which  is  connected  with  the  body  of  the  lamp.  Dr.  Mackenzie's  method  of 
attaching  it  to  a  spectacle-frame,  from  which  the  upper  halves  of  the  rims 
have  been  removed,  is  not  only  the  most  comfortable  but  the  most  convenient 
for  adjustment  and  removal. 

Light. — It  is  unnecessary  to  point  out  that  for  practical  purposes  the  solar 
light  is  too  inconstant  to  be  of  service  in  this  country.  It  is  therefore  from 
artificial  sources  that  light  must  be  obtained.  Any  lamp  that  gives  a  bright 
steady  light  answers  the  purpose  perfectly  well.  Slany  of  the  most  valuable 
observ^ations  have  been  made  with  a  common  "moderator."  An  argand  gas 
burner,  constructed  on  the  reading-lamp  principle,  with  flexible  tubing  to  con- 
nect it  with  an  ordinary  burner,  is  very  convenient  for  practitioners  who  only 
require  to  use  the  instrument  occasionally ;  and  this  lamp  is  equally  convenient 
for  microscopic  or  ophthalmoscopic  purposes.  For  a  fixture,  Mackenzie's  rack- 
movement  lamp  (Fig.  134),  which  ingeniously  admits  of  both  perpendicular 

FlO.  134. 


The  Rack-Movemknt  Lamp.— At  a  and  h  the  horizontal  movements  can  lie  effected;  at  e  and  <lthe 
vertical  movement.s  take  nlace.  The  ^as  pa.*Q*4'M  only  alonj;  the  iipiH«r  horiasontal  tube  from  r;  in  the  \own 
tube  ih  a  rack  which  rc>(ulutes  the  height  of  the  lamp  through  tlie  little  handle, r  The  chimney  ol  Uie 
lamp  iH  made  of  metal,  a  rounil  hole  being  left  where  the  lens  fits  in  (after  I>k.  MoKELL-MACKEyziE). 

and  horizontal  movement,**,  is  cver}'thing  to  be  desired.  In  all  cases  a  concen- 
trating lens  is  required  to  intensify  the  light.  In  country  practice,  a  sheet  of 
white  papor  placed  Ix'hind  the  light  is  a  good  substitute  for  a  concentrator. 
For  demonstration  and  class  purposes,  the  oxyhydrogtm  light,  as  arranged  at 
the  Hosj)ital  for  Diseases  of  the  Throat,  is  most  convenient.  The  apparatus 
is  so  contrived  that  as  many  as  six  people,  in  addition  to  the  demonstrator,  can 
simultaneously  see  the  larynx  of  a  patient. 

*  Square  niirrt>rs  are  used  in  France,  but  they  are  not  so  convenient  as  round  onet. 
Oblonjj  mirrors  are  of  service  where  the  laryngoscope  has  to  be  used  on  paticntd  affected 
\^'ith  enlarged  tonsils. 
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The  method  of  making  an  exaTniiuUion  ia  as  follnwa:  TIte  patient  should  nit 
upright,  feeing  the  obi>erver,  with  his  head  iiK^liued  very  slightly  backwarde. 
The  obwrver'^  eye  should  be  about  oue  foot  distant  from  the  patient's  mouth, 
and  a  lamp  burning  with  a  strong  clear  light  should  be  so  arranged  at  the 
dide  of  the  patient  so  that  the  flame  of  the  lamp  iu  on  a  level  with  the  pa- 
titnt'B  eved. 


.11 


VIrw  ufnnt-tlil.jnirrisuiluliiiiiiiiili'iii.  Thv  puiLnii  Ip.«-.  n  f  I--  'ininii  unHjihi.  vllh  hUih.'iul  ihinwn 
•llahllT  hvkward  ■|(■l^^■l  ■  hiKh-tu'k.Hl  .hilr.  Thi-  ra.'k-ii.uyri.ieiit  luiii|,  iiat'ru  In  uw  on  lli.'  U-n  tU- 
•ritw  patlrul.  Thi- pwlitluliiT  wrap.  Ihi'  Inrjt.'  r.>H-.Hint  iiiiir..r  <ii  tr..nl  '.flil^  riitlH  .-yi;  wilh  l.li.  I.'ft 
kuHt  liwii  ••■"n  In  Ti-xlnil  I  .-iinNjiKil  in  ■  ^•llllll  iiti|>liin.li<'  hohloiiii  ih.'  lati.nt'ii  luOKUt  ^  inJ.  >lib  Iil> 
rifbl  band,  hs  Inlnidiii-n  Ihv  liH7tiKv*l  inlnor  (!>■.  Mi>BiiLt^UA<-KKK2iK|. 

The  obHcrver  should  now  put  on  the  spectacle-fnime,  with  the  reflet-tor  at- 
tached, and  iliriH-ting  the  patient  to  'i|H'U  hin  mouth  widely,  should  endeavor 
to  throw  a  disk  of  light  on  to  the  faiicex,  sd  that  the  centre  of  the  di«k  ci>r- 
Tcapondri  with  the  bast'  of  the  uvula.  The  patient  ^lioidd  be  diretled  to  put 
out  his  tongue,  un<l  the  obs<'r\-er  should  then  hold  the  protruded  organ 
gently  but  hrmly  between  tlii'  finger  and  thumb  of  the  left  band,  jireviously 
enveloped  in  a  xmiill  soft  doth  or  tonel.  Then,  holding  the  mirror  (pre- 
viouslT  wamuHl  to  jirevent  eondensutioii  of  the  nioiKt  expire<l  air)  like  a  jx'n 
intheriiiht  hiin<l(>ig.  i:t(i},  it  fhould  l>e<]ui<-kly  introilueed  to  the  Imck  of  the 
throat,  and  keiX  a:t  tUr  hh  jxHsible  from  ihe  tongue,  the  faeo  lieing  dir(;eti-<l 
dowDwanls.  The  j>osterior  xurfiit^  of  the  mirnir  should  re^ft  on  the  uvula,  so  as 
topUMh  that  part  nither  upwards  and  liaekwurds  towards  the  [xwteriiir  nares. 

The  exact  augle  which  the  mirror  should  bear  to  the  larj'ugeal  a|HTturc 
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must  depend  on  a  number  of  circumatancee,  auch  as  tbe  degne  of  flexion 

backwards  of  the  patient's  head,  the  particular  anrle  which  the  plane  of  the 

laryngeal    aperture    bean   to  the 

Fi«'  13S.  horizon  in  the  case  undergoing  b- 

, — spection,  and  on  tbe  poeition  of  the 

Undue  faucial  irritability  may 
exist,  and  there  may  be  other  ac- 
cidental physical  difficulties,  but  in 
the  majority  of  instances  the  diffi- 
culty is  with  the  observer,  not  with 
the  patient.  For  the  purpose  of 
investigating  the  action  of  the  vocal 
cords  the  patient  should  be  directed 
to  inspire  deeply,  or  to  produce  a 
vocal  sound,  as  "ah,"  "eh,"  Ac. 
Where  the  epiglottis  hai^  low,  it 
is  useful  to  make  the  patient  laugh 
or  strike  a  high  or  falsetto  note. 
The  beginner  must  remember  that 
in  examining  the  larynx  the  objects 
are  reversed  in  the  mirror,  not  at 
regard*  right  and  kft,  but  with  ref- 
erence ouly  to  the  antero-posterior 
direction.  The  part  which  in  reality 
is  nearest  to  the  observer,  the  anterior  conimi»sure  of  the  vocal  cords,  be- 
comes farthest  in  the  image,  and  the  posterior  or  inter-arytenoid  commissure, 
which  in  reality  is  farthest  from  the  observer,  becomes  nearest  in  the  image 
(Fig.  137  J. 

*■"*■  n'-  As  in  the  use  of  everv 

J.  other  instrument,  it  is 

a.c  ^"ly  the  exjwrience  of 

_i_  practice  that  will  enable 

the  ob8er\'er  toovercome 
the  various  little  difli- 
cuUies  that  occur  in  thb 
aiiparentiy  simple  me- 
thod of  examination. 

The  instrument  is  ab- 
^ilulcly  neceasarr,  not 
only  fi>r  preebion  of 
diagnosis,  but  for  accu- 
racy in  applviug  local 
remedied  to  tlie  mferior 

Curt  of  the  pharynx,  the 
irvux  and  trachea,  as 
well  as  to  the  posterior 
surface  of  the  pillars  of 
tbe  fauces,  and  the  pos- 
terior nares.  The  scien- 
tific investigation  of  the 
latter  pan  by  roeaui  of 
mirrors,  is  called  Rhi- 
noscopy. 
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A,  B,  C,  D,  E,  aad  F,  are  iii  illustration  of  appearances  eeeo  by  the  laryngo- 
scope and  rhinoscopc: 

Flu.  1S». 
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Section  III. — Diseases  of  the  Larynx. 

LARYNGITIS. 

Latin  Eq.,  LaryngiiiR;  French  £q  ,  Laryngile;  German  Eq.,  Enfzundung  deM 

Kehlkopfs;  Italian  £q.,  Laringitide. 

Definition. — Inflammation  of  the  lining  membrane  of  the  larynx. 
Pathology. — Laryngitis  may  be  (a.)  Acute  or  oedeniatous;  (6.)  Subacute  or 
mucous;  or  (c.)  Chronic. 

(a.)   Acute  or  (Edematous  Ijaryngitis, 

This  disease  is  essentially  an  inflammation  of  the  mucous  membrane  and 
submucous  tissue  of  the  larynx,  its  danger  being  in  proportion  to  the  extent 
that  the  submucous  tissue  is  affected ;  in  other  words,  the  danger  is  propor- 
tionate to  the  amount  of  oedema. 

Acute  laryngitis  not  only  often  threatens  the  life  of  the  patient,  but  there 
are  few  diseases  which  can  kill  more  quickly.  Death  approaches  by  suflbca- 
tion,  and  the  glottis  may  be  very  rapidly  closed  by  the  cedematous  inflamma- 
tion. The  risk,  however,  is  not  due  to  oedematous  swelling  alone  but  also  to 
the  spasm  of  the  glottis  which  the  infiltration  causes — partly  by  reflex  action, 
partly  by  direct  irritation  of  the  adducrtor  muscles  of  the  vocal  cords  (Morell- 
Mackenzie). 

The  following  are  the  modes  in  which  the  disea.se  may  terminate: 

(1.)  By  resolution — either  spontaneous  or  the  result  of  remedial  meaBurefi. 
(2.)  The  acute  symptoms  having  passed  away,  chronic  congestion  may  remain. 
(3.)  Death  may  suddenly  take  place  from  the  combined  effects  of  ocdematous 
swelling  and  spasm  of  the  glottis;  less  suddenly  from  the  former  cause  acting 
alone,  or  slowly,  and  often  precc'ded  by  delirium,  from  the  effects  of  exhaus- 
tion and  imperfectly  aerated  blood.  (4.)  Threatened  suffocation  may  be 
averted  by  tracheotomy. 

S^ptoms. — ^The  disease  may  commence  as  a  slight  catarrh,  and  may 
graduallv  t^ike  the  form  of  acute  inflanmiation,  or  it  may  from  the  first  be 
ushered  in  by  rigors  and  rapidly  followed  by  fever  and  elevation  of  tempera- 
ture. Niemeyer,  however,  thinks  that  the  premonitory  and  acute  pyretic 
symptoms  are  often  wanting,  and  obser\'es  that  "acute  catarrh  of  the  larynx 
rarely  begins  with  shivering;  indeed,  in  most  cases,  when  it  does  not  spread 
from  the  bronchi,  catarrhal  fever  is  also  absent  throughout  the  whole  course 
of  the  attack."  Locallv,  a  sense  of  uneasiness  in  the  throat,  generally  re- 
ferred to  the  pomum  Adami\  is  soon  followed  by  a  feeling  of  constriction  and 
stningulation. 

The  period  at  which  the  symptom  of  embarrassed  respiration  first  appears 
depends  very  much  on  the  part  of  the  larynx  first  affecte<l;  thus,  if  the  epi- 
glottis or  ary-epiglottic  folds  are  first  attacked,  the  feeling  of  strangulation  and 
difficulty  of  swallowing  will  be  among  the  most  early  j)henomena.  If,  on  the 
other  hand,  the  ventricular  bands,  or  vocal  cords,  are  the  j)rimary  seat  of  the 
<lisea.^e,  loss  of  voice  will  precede  the  other  synij)toms.  In  all  cases,  modifica- 
tions of  the  natural  functions  of  the  part  art;  the  most  striking  phenomena. 
Vocaliziition,  cough,  and  respiration  are  all  more  or  less  mmlified.  The  voice 
is  at  first  hoarse,  f)ut  as  the  disease  advances  it  becomes  complet-ely  aphonic. 
The  cough  is  at  first  clear  and  shrill,  then  harsh  and  croupy,  and  finally 
aphonic.  In  a  well-marked  case,  the  brassy  tone  |KH'uliar  to  the  disease  ter- 
minates in  a  hissing  noise,  and  l>egins  similarly  by  a  hissing  inspiration  in  a 
muffliKl  manner,  because  the  li|)s  of  the  glottis  being  thickened,  irregular,  and 
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rough,  cannot  be  sufficiently  cla^d  to  begin  a  shaq)  sound  (Hyde  Salter). 
*\j*  to  the  respiration,  there  is  a  i)eculiar  noise,  like  a  loud  whisper,  which  ac- 
companies both  inspiration  ana  expiration.  Inspiration  is  from  the  first 
laborious  and  wheezing;  afterwards  it  is  very  much  lengthened  and  stridulous, 
and  starts  sharp  from  the  conclusion  of  the  previous  expiration.  Mucous 
railes  are  heard  over  the  whole  larynx. 

In  cases  where  cedema  takes  place,  and  the  calibre  of  the  larynx  is  conse- 
quently narrowed,  the  respiratory  process  becomes  most  laborious  and  painful, 
and  the  anxiety  of  the  ])atieut  extreme. 

"  When  catarrh  is  confined  to  the  larynx,  the  expectoration  is  scanty.  At 
first  it  is  either  absohitely  wanting,  or  else  it  is  clear  or  glairy.  ...  As  the 
disease  progresses  and  begins  to  abate,  the  expectoration  becomes  thicker  and 
more  rich  in  young  cells,  which  mther  resemble  pus-cells"  (Niemeyer). 

With  the  laryngoscope  the  mucous  membrane,  at  first  only  hyjxiramic  in 
ap|)earance,  Ls  soon  seen  to  become  anlematous  ;  and  from  the  swollen  condi- 
tion of  the  epiglottis,  the  rest  of  the  larynx  is  of\en  hidden  from  view.  If 
the  vocal  cords  are  visible,  they  are  generally  congested  and  slightly  swollen, 
but  not  cedematous  ;  the  ventricular  bands,  however,  generally  quickly  take 
on  the  (edematous  character. 

In  addition  to  all  these  signs,  there  are  the  usual  febrile  symptoms  of  acute 
inflammation.  In  advanced  stages  the  countenance  becomes  pale,  the  lips 
purple,  and  all  the  symptoms  of  embarnu*sed  res])iration  are  exhibited  in  a 
markefl  dej^ree. 

Prognosis. — In  giving  an  o])inion,  the  age  of  the  patient  is  the  most  im- 
portant consideration.  In  early  life  the  disease  is  always  attended  with  great 
danger ;  and  even  in  adults  a  very  guarded  opinion  should  always  be  ex- 
pressed. Not  only  does  the  danger  dejHJiid  on  the  amount  of  (edema  present, 
out,  where  tracheotomy  has  been  performed  for  relief  of  the  symptoms,  there 
Ls  still  the  risk  of  extension  of  the  disease  to  tlie  trachea  and  bronchi. 

Causes. — Relaxing  habits  and  previous  attiicks  are  the  strongtist />r^f/w7>o«- 
ing  causes  of  tliis  affection.  Males  are  more  liable  to  it  than  females;  and 
though  adults  are  more  frequently  attacked  than  children,  it  is  far  more  fatal 
in  the  young — more  than  80  |kt  cent,  of  the  mortality  occurring  before  the 
tenth  year. 

Amongst  excithifj  causes  nuiy  be  menticmod  exposure  to  cold  draughts  of 
air ;  and  irritating  drinks,  pungent  va|)ors,  and  a  dusty  atmospliere  may  l)e 
considered  as  ^ra «/««//<;  causes. 

Lar}'ngitis  may  also  be  caused  by  extension  downwards  of  a  similar  affec- 
tion fn>ni  the  pharynx.  It  rarely  occurs  from  sjireading  of  inflammation  \i\y- 
wards  from  the  trachea  and  bronchi. 

Treatment. — In  its  early  stages  a  warm,  moist,  and  uniform  temj)eraturc, 
with  complete  ^^•*t  of  tli(»  parts,  is  of  the  first  imjMjrtiUice.  Not  only  shouhl 
the  voice  be  rested,  but  the  tendency  to  cough  sliould  as  much  as  i)ossible  be 
arreste<i  by  the  administnition  of  snmll  doses  of  morj)hia,  especially  in  those 
CBHfs  in  which  imroxysnuil  cough  is  a  prominent  symptom.  Inlialations  of 
hot  steam,  or  of  steam  impregnated  with  the  volatile  princij)les  of  benzoin, 
hof)jt,  or  co/i/m/h,  are  of  the  greati»st  service.  Hot  iH)ultices  and  fomentations 
may  also  bt*  onlered.  Ncrither  l<K'al  nor  general  bloodletting,  blistering,  mer- 
cury, antimony,  nc»r  other  lowering  remedii^^  are  to  l)e  recommended  ;  but 
where  the  iinlema  is  slight,  non-<lepressing  emetics,  as  i*nij)h(ite  of  zinc  or  copper, 
dissolved  in  large  (juantities  of  warm  water,  are  frecjuently  of  great  servic<'. 
Where  th(;  (eilcma  is  considenible,  and  in  spite  of  the  foregoing  remedi<»s, 
does  not  ap{>i>ar  to  <liminish,scarificati(m  of  the  larynx,  by  means  of  Macken- 
zie*s  lar}'ngeal  lancet,  is  of  paramount  value.  Where,  however,  from  circum- 
stanircs  this  metusure  cannot  be  carrie<l  out,  and  the  disease  is  advancing, 
tracheotomy  should  be  [H»rformed  without  delay.     All  exjK'rience  ]H)ints  to 
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the  fact  that,  where  this  operation  is  performed  sufficiently  early — especially 
in  the  adult — life  is  almost  always  saved. 

In  children,  a  warm  moist  temperature,  poultices,  warm  emulcent  drinks, 
and,  if  there  is  oedema,  emetics  of  sulphate  of  copper^  are  the  most  serviceable 
methods  of  treatment. 

Although  in  very  young  subjects  the  laryngoscope  sometimes  cannot  be 
used,  scarification  is  often  practicable,  and  not  less  effective  than  in  adult 
patients. 

It  is  necessary  after  an  attack  to  caution  a  patient  that  he  is  very  liable  to 
a  recurrence  of  this  affection,  and  that  he  should  therefore  be  very  careful  to 
guard  against  all  preventible  causes  of  the  disease. 

As  laryngitis  is  more  common  to  those  engaged  in  indoor  than  outdoor 
occupations,  and  to  those  living  in  towns  than  in  the  country,  Niemeyer  reo 
ommcnds  out-of-door  exerciap,  with  proper  precautions,  as  a  valuable  pro- 
phylactic measure. 

Acute  laryngitis  sometimes  occurs  as  a  complication  of  er}'sipelas;  but 
erysipelatous  iutiamniation  of  the  larynx  originating  in  that  part  is  rare. 
The  local  treatment  is  the  same  as  that  required  for  ordinary  acute  laryn- 
gitis. The  constitutional  treatment  should  be  that  applicable  to  other  forms 
of  erysij)elas.  Tracheotomy  in  these  cases,  although  offering  a  less  favorable 
chance  than  in  simple  laryngitis,  should  be  performed  if  the  symptoms  are 
urgent. 

Mr.  Durham  states  that  he  knows  of  five  recoveries  out  of  fifteen  cases  iu 
which  this  operation  was  performed  for  erysipelatous  laryngitis. 

Of  other  catarrhal  forms  of  laryngitis  may  be  mentioned  those  of  measles 
and  scarlatina. 

In  measles  the  affection  of  the  larynx  may  be  either  a  simple  catarrh,  or  a 
severe  croupous  affection.  The  catarrhal  form  may  occur  before  the  eruption 
appears,  a  day  or  two  after  the  rash  has  come  out,  or  when  it  is  beginning  to 
decline.  Although  the  inflammation  is  ofleu  severe,  it  is  seldom  sufficient  to 
cause  anxiety. 

The  crouj)y  or  diphtheritic  form  is  much  less  common,  and  **  seldom  begins 
until  the  eruption  of  the  measles  is  on  the  decline,  or  the  process  of  desqua- 
mation has  commenced." 

"  Its  a[)pearance  is  most  frequent  from  the  third  to  the  sixth  day  afler  the 
ap|)carance  of  the  eruption  ;  but  it  oftener  occurs  at  a  later  than  an  earlier 
period  "  (Wh^t).  The  treatment  should  be  the  same  lu^  that  for  primary 
croup. 

In  scarlatina  the  laryngitis  may  be  either  cedematous  or  croupous :  they  are 
fortunately  both  rare  complications.  The  a?dematous  form  may  be  one  of  the 
manifestations  of  the  exanthem  or  may  be  dependent  on  debility,  or  it  may 
be  due  to  the  renal  affection,  which  is  so  common  a  seciuol  of  scarlatina.  The 
croupy  form  is  not  common,  and  seems  to  have  been  jK^culiar  to  some  epi- 
demics. 

In  all  cases  of  laryngitis,  associated  with  scarlatina,  there  is  a  great  ten- 
dency to  the  ulcerative  j)rocess.  The  treatment  required  is  of  a  tonic  and 
nourishing  character,  with  the  free  use  of  well-diluted  stimulants. 

Tracheotomy  may  be  necessarv*  when  there  is  anlema;  but  scarification 
should  always  be  first  tried. 


(b.)   Subricnte  or  Mucous  Laryngitis, 

Pathology. — The  disea.«e  is  essentially  a  catarrhal  inflammation  of  the  mu- 
cous membmne,  and  is  usually  accomi)anie<l  by  a  similar  condition  of  the 
trachea. 

The  hy|)erjemic  condition  of  the  mucous  membrane  is  followed  by  a  slightly 
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increased  secretion ;  and,  cell-growth  takine  place  at  the  surface,  the  mucous 
membrane  becomes  swollen  and  sodden.  There  is  a  very  slight,  and,  indeed, 
scarcely  perceptible  deposit  in  the  submucous  tissue.  The  dys{)honia  or 
aphonia  which  is  present,  is  due,  partly  to  the  altered  density  of  the  vocal 
cords,  and  partly  to  imperfect  muscular  action ;  for  the  slight  pain  which  is 
occasioned  by  the  use  of  the  muscles  causes  them  to  be  insufficiently  empl(»yed. 

Symptoms. — Congestion  of  the  larynx  may  come  on  suddenly  or  gradually, 
and  may  disappear  without  spreading  to  the  deeper  structures.  The  symp- 
toms are  similar  to  those  of  the  acute  disease  in  the  earlier  stages,  and  the 
hypersemic  condition  is  at  once  seen  with  the  lar}'ngoscope ;  but  there  is  seldom 
much  constitutional  disturbance.  The  affection  is  often  associated  in  a  slight 
decree  with  common  faucial  catarrh. 

It  may  subside  either  spoutaneously  or  under  treatment,  or  it  may  become 
chronic. 

Causes. — The  disease  is  almost  always  catarrhal,  or  at  least  is  attributed  to 
taking  cold.  Those  who  have  suffered  once  or  twice  from  this  affection  be- 
come afterM'ards  very  liable  to  it.  Any  of  the  causes  referred  to  under  acute 
laryngitis  may  give  rise  to  it. 

Treatment.— -In  addition  to  functional  rest,  and  an  equable,  warm,  and 
moist  temperature,  a  regular  system  of  inhaling  should  be  prescribed.  Any 
of  the  appended  forms  may  be  employed ;  and  there  are  many  others  contained 
in  the  verj'  useful  Pharmacopoeia  of  the  Hospital  for  Diseases  of  the  Throat, 
published  by  Churchill,  1871. 

For  the  administration  of  the  following  remedies,  the  Eclectic  Inhaler  pos- 
sesses great  advantages;  for  whilst  the  vapor  to  be  inhaled  is  thoroughly  satu- 
rated with  the  volatile  principles  employed,  and  is  kept  at  a  uniform  tem- 
perature, the  {Miticut  is  able  to  inhale  without  effort.* 

B.  Creasoti,  fl.  dr.  iij;  Glycerin,  fl.  dr.  iij;  Aquje,  ad.  fl.  oz.  iij;  mix.  A 
teaspoonful  to  be  added  to  a  pint  of  water  at  150°  Fahr.,  and  iuhaled  for  five 
minutes  twice  or  thrice  daily. 

01.  Pini  Sylvestris,  fl.  dr.  ij-iij;  Mag.  Carb.  Lev.,  gr.  60-90;  AqusB,  ad.  fl. 
ox.  iij ;  mix,  and  use  as  above. 

In  addition.  Oil  of  Juniper,  nj^xx  ad  fl.  oz.  iij;  Oil  of  Santal.,  »»Kxv;  Oil  of 
Myrtle,  ^r^xx,  are  all  of  service. 

It  will  be  found  convenient  to  prescribe  light  carbonate  of  magnesia  as  a 
medium,  in  the  proj)ortion  of  one  grain  to  every  two  minims  of  the  oil ;  and 
the  addition  of  twenty  grains  of  camphor  to  any  of  the  above  makes  the  in- 
halation additionally  stimulative. 

When  mucous  laryngitis  is  associated  with  inflammation  of  the  pharynx, 
lozenges  containing  guaiacum  are  very  useful  in  removing  the  hypenemic 
condition.  Even  when  the  pharynx  is  not  affected,  the  exj)eriments  of  Foumi^ 
have  proved  that  lozenges  have  a  decidedly  beneficial  effect  on  diseases  of  the 
larynx. 

(c.)    Chronic  Laryngltii*, 

Pathology. — This  disease  is  essentially  a  chronic  inflammation  of  the  mucous 
membrane  of  the  larynx,  accom{)anied  with  slight  enlargement  and  tortuosity 
of  the  vessels  of  the  art'olar  tissue.  Cell  proliferation  takes  place  at  the  sur- 
&ce;  and  instead  of  the  |)ale  semi-transpan*nt  mucus  usually  secreted  in  small 
quantities,  a  more  abundant  discharge  m^curs,  in  which  pus  is  mingled  in 
varying  quantities  with  true  mucous  corpuscles. 


*  It  CHn  be  oVtained  of  Messrs.  Bullock  &  Reynolds,  8  Ilttnovcr  Street,  lianovur 
Square,  London  ;  or  of  Maw,  Son  &  Thomson,  London. 
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Causes  of  Chronic  Laryngitis.— In  addition  to  those  causes  which  predid- 
po.<4e  to,  or  excite  the  acute  disease  of  which  this  is  often  a  sequel,  the  abufie 
of  alcohol  aud  tobacco,  especially  the  former,  sometimes  gives  rise  to  chronic 
inflammation. 

Symptoms. — The  princiiml  symptom  is  modification  of  the  voice;  the  res- 
piration is  generally  little  affected;  but  there  is  of\en  a  tickling  cough,  with 
expectoration  of  small  pellets  of  mucus,  and  a  frequent  desire  to  clear  the 
throat. 

Occasionally  the  patient  complains  of  a  pricking  or  tingling  sensation  in 
the  throat.  With  the  laryngoscope,  general  or  partial  congestion  of  the  mu- 
cous membrane  is  at  once  visible.  There  is  occasionally  a  certain  amount  of 
thickening  when  the  chronic  affection  hixs  originated  in  acute  (cdema.  It  is 
of  great  importance  in  these  cases,,by  comparing  the  local  manifestatioos  with 
the  constitutional  condition,  to  decide  whether  the  thickening  be  simply  the 
result  of  inflammatory  tumefaction,  or  oedematous  infiltration,  or  whether  it 
be  due  to  tuberculous  exudation.  In  all  cases  of  chronic  laryngitis  of  long 
standing  the  lungs  should  be  carefully  examined. 

Treatment. — Applications  of  mineral  astringents  to  the  larynx,  either  with 
the  laryngeal  brush,  or  in  the  form  of  atomized  inhalations,  are  of  the  greatest 
service;  and  the  "alternation  of  topical  remedies  is  oflcn  as  efficacious  in  the 
cure  of  chronic  laryngitis  as  it  is  in  the  treatment  of  chronic  inflammation  of 
other  mucous  passages." 

Although  ^iemeyer  Ls  of  opinion  that  "induration  of  the  submucous  tissue 
(of  the  larynx)  is  incapable  of  resolution,"  the  daily  experience  of  all  laryn- 
gologists  affirms  local  treatment  of  chronic  thickening  of  this  region,  unless, 
indeed,  it  be  due  to  phthisis,  to  be  attended  with  the  very  best  results. 

Stimulating  inhalations  may  also  be  used  with  great  benefit. 

Dr.  Morell-Mackenzie's  exixTiencc  is  related  in  the  "  Use  of  the  Laryngo- 
scope," third  edition,  page  98,  as  follows:  "Amongst  the  remedies  I  have 
found  most  efficacious  are  solutions  of  perchloride  of  iron  (gr.  60-120  ad  fl. 
oz.  i),  chloride  of  zinc  (gr.  20-30  ad  fl.  oz.  i),  sulphate  of  copper  (gr.  15  ad 
fl.  oz.  i),  sulphate  of  zinc  (gr.  o  ad  fl.  oz.  i),  alum  (gr.  30-60  ad  n.  oz.  i),  chlor- 
ide of  aluminium  (gr.  30-60  ad  H.  oz.  \).  The  perchloride  of  ir<m  and  chlor- 
ide of  zinc  are  the  solutions  I  use  most  largely.  Glycerin  will  also  be  found 
a  most  useful  solvent  for  the.se  agents,  as  its  consistence  is  better  cralculatod 
than  that  of  water  to  keep  uj)  j)rol()nged  and  close  contact  between  the  remedy 
aud  the  attected  membmne.  I  sel(l<)m  employ  solutions  of  nitrate  of  silver  as 
applications  to  the  larynx ;  for  whilst  I  have  not  found  them  more  l)eneficial 
than  other  mineral  astringent^,  they  are  mu<?h  more  likely  to  pHwluce  spasm 
and  nausea." 

Of  atomized  solutions,  those  of  tannin  (gr.  5  ad  fl.  oz.  i),  and  i>erchloride  of 
iron  (gr.  3  ad  fl.  oz.  i),  are  most  useful.  Bergson's  atomizer,  known  in  this 
country  under  the  name  of  Andrew  Clark's  Spray-producrer,  Dr.  Kichan1sou*s 
Ether  Sj)niy  iij)|)aratus,  and  8iegle's  Inhaler,  are  the  most  convenient  for  ad- 
ministering atomized  liquids. 

Functional  rest  is,  of  course,  of  great  imj)ortance  in  those  cases  of  chronic 
laryngitis  in  which  the  voice  is  affec*ted.  If  complete  silence  cannot  be  en- 
forced, the  patient  should  be  recommended  to  s|)eaK  only  in  a  whisj)er. 

Kelaxatii)n  of  the  uvula,  being  a  frequent  cause  of  irritation  <»f  the  larynx, 
should  be  treated  by  astringent  lozenges  of  tannin,  rhatany,  or  zinc;  and  if 
nece.«*sarv  the  elongated  j)art  should  be  amputated. 

A  warm  dry  climate  is  of  esst^ntial  service  in  cases  of  chn)nic  inflammation 
of  the  larynx ;  as  are  also  some  minenil  waters,  j)articularly  those  of  Ems, 
Ober-Salzhrunnen,  Les  Eaux  Bonne,'*,  Luchon,  Cauteret,  Aux-les-Bains. 

The  principal  varieties  of  chronic  laryngitis  are — first.  Those  due  to  a  mor- 
bid state  of  some  special  tissue  of  the  larynx;  and,  secon«lly,  Those  <lue  to  a 
morbid  condition  of  the  general  system,  and  mainly  dei)endent  on  constitu- 
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tioual  eauflCB.  Of  the  former,  wc  have  Glandular  Laryngitis  and  Phlehectasis 
Lan'Dgea;  of  the  latter,  Syphilitic  Laryngitis  and  Laryngeal  Phthisis. 

Clironic  glandular  laryngitis,  or  chronic  inflammation  of  the  minute  race- 
mose glands  of  the  larynx,  is  generally  associated  with  disease  of  the  follicles 
of  the  pharynx  and  tonsils ;  but,  as  the  glandular  of  the  larynx  are  all  of  the 
racemose  character,  it  is  better  to  use  the  generic  term,  "glandular  laryn- 
gitis." It  is  this  disease  which  has  most  improperly  received  the  term  of  ays- 
phonia  cierieonim,  or  clergyman's  sore  thnmt.  The  most  common  throat  affec- 
tion of  the  clergy,  is  not,  however,  glandular  pharyngitis  or  lar}'ngitis,  but 
merely  chronic  inflammation  of  the  phar^^nx  and  larynx.  On  the  other  hand, 
glandular  laryngitis  attacks  other  people  just  21s  much  as  the  clergy,  and  is 
Dot  at  all  peculiar  to  those  whose  profession  requires  them  to  make  sustained 
line  of  the  voice. 

Chronic  glandular  laryngitis  generally  occurs  in  j)eople  of  feeble  constitu- 
tional powers. 

The  ntfnipUmis  are  very  similar  to  those  of  ordinary  chronic  laryngitis,  but 
more  troublesome  and  more  intnu^table.  There  is  a  constant  sensation  of  a 
foreign  body  in  the  throat,  and  a  corresponding  disposition  to  hawk  and  clear 
the  throat 

PdthtUogicaUy  the  disease  is  essentially  one  of  the  secretory'  system,  the  nor- 
mal secretion  of  the  minute  racemose  glands,  instead  of  being  clear  and  trans- 
parent, becoming  thick,  white,  and  o{>a(iue. 

By  some  observers  it  is  thought  to  be  due  to  imi)erfect  or  perverted  diges- 
tion ;  but  it  is  more  pn)bable  that  the  glanduhe  of  the  stomach  are  simultane- 
ously affecte<l. 

The  treatment  is  the  same  as  that  recommended  for  simple  chronic  laryn- 
gitis, except  th&t  in  many  cases  it  is  nect»ssary  to  entin»ly  remove  the  follicular 
matter,  and  then  ap])lv  the  solid  nitrate  of  silver  to  each  pit  in  which  the  un- 
healthy secretion  has  Ixten  forme*!.  It  is  often  very  useful  to  destroy  the  un- 
healthy surface  by  means  of  the  laryngeal  scra|KT.  Then*  is  fn^quently  CH)n- 
9iderable  feebleness  of  the  voice  in  those  casw;  and  when  this  exists,  lozenges 
of  benzoic  acid,  stimulating  inhalations,  and  even  Fa  nidi  zat  ion,  are  indicatinl. 

The  second  variety,  that  of  jfhU'bectaj*ii*  lanjugva^  first  descril>ed  bv  Dr. 
Morell-Mackenzie  (lAincef^  July  (Uh,  18(>2),  consists  of  a  venous  congestion  of 
the  larynx.  It  ls  very  uncommon.  The  symptoms  an'  slight,  and  usually 
consist  in  no  more  than  an  uneasy  sensiition  in  the  larynx,  and  a  more  or  less 
freauent  cough. 

With  the  laryngos(*oj)e,  dark  vc»ssc»ls  may  l)e  seen  on  various  parts  of  the 
larynx,  i)articularly  (»n  the  ventricular  bands.  The  tn^atment  consists  in 
the  local  application  of  strong  astringents,  and  of  vigorous  con.<titutional 
remedies. 

The  varieties  of  syphilitic  laryngitis,  an<l  phthisical  laryngitis  dei)end  on  a 
rtpecial  constitutional  <*ondition,  and  will  be  tnuited  under  the  next  subject, 
that  of  uliKT  «>f  the  larvnx. 


ULrKR  OF   THK    LAKVXX. 

Latin  Eq  ,  Vims;  French  Et^.,  Hrh-f:  Gkkman  Kq ,  Gn^ehiriir ;  Italian  E^^., 

Doflnition. — I/*>m  of  jtuhMtuHCC  ofthr  larynj'f  rnrtfy  the  rvMiU  of  ftimpie  Ififlam- 
mation,  hut  UMuaily  mmted  nthr  by  nyphilij*  or  phthmt*. 

Pathology. — Oi.)  Syphilitic  Ulceration, — The  great  frequency  with  which 
the  larvnx  is  aflected  in  l>oth  the  swondarv  and  tertiarv  forms  of  svphilis 
(loeM  not  ap}K'ar  to  justify  the  In^lief  of  (lerhardt  and  Ui»th,  that  the  IcK^aliza- 
tion  of  syphilis  in  this  organ  is  in  some  degnn.*  detennineil  by  fortuittms  catar- 
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rbal  inflammatioD.  Mr.  Durham  states  "that,  according  to  bis  own  experi- 
ence, B  very  large  proportion  (from  30  to  40  per  cent.)  of  the  cues  of 
laryngeal  disease  met  with  in  hospital  practice  among  the  surgical  out-pa- 
tients, are  of  syphilitic  origin  "  (Holmes  s  System  of  Surgery,  Becond  edition, 
vol.  iv,  page  556). 

Nor  cau  the  laryngeal  complications  in  secoudary  eyphilig  be  ascribed 
solely  to  extension  of  the  disease  from  the  pbaryttx,  as  not  only  do  cues 
frequently  occur  in  which  the  larynx  is  affected  without  the  mouth,  fiuice^ 
or  pharyux  having  any  signs  of  the  malady,  but  also  the  larynx  is  frequently 
attackeil  some  weeks  after  the  disease  has  disappeared  from  the  phairnx. 

Ulceration  of  the  larynx  is  exceedingly  rare  in  secondary  syphilis;  but  there 
is  frequently  a  sort  of  mottled  congestion  of  the  vocal  cords,  which  has  Mmc 
resemolancc  to  the  roscolous  eruption  so  common  on  the  skin. 

The  ulceration,  when  present,  is  generally  quite  superficial.  The  partsmnst 
frequently  affected  are  the  epiglottis  and  the  inter-arytenoid  commissure. 

Condylomata  are  also  rare  in  the  larynx.  Dr.  Mackenzie  e!<timatee  the 
proportion  of  condylomata  in  the  larynx  at  about  4  percent,  of  all  well-marked 
secondary  syphilitic  coses.  Gerhardt  and  Roth,  on  the  other  hand,  give  the 
proportion  as  eight  out  of  fifty-four  cases — that  is,  about  16  per  cent 

Secondary  laryngeal  affections  are  sometimes  difficult  to  cure,  but  being,  in 
fact,  of  exanthema  tons  character,  after  undergoing  certain  phases  of  evolutioa 
they  disappear  spontaneously.  If  allowed  to  run  their  natural  course,  coody- 
lomata  generally  disappear  at  the  end  of  two  or  three  months ;  but  chronic 
congestion  is  more  intractable.  Stimulating  inhalations,  and  the  local  appli- 
cation of  astringents  arc,  however,  sometimes  of  great  service.  Secondary  ul- 
ceration of  the  larynx  is  seldom  so  severe  as  to  require  the  application  of  solid 
nitrate  of  silver,  as  recommended  by  some  authors.  ' 

Tertiary  gypkilitic  ulceration  of  the  larynn  always  occurs  in  a  late  stage  of 
the  disease.  Ulceration  may  extend  from  the  palate  or  pharj-nx  to  the  epi- 
glottis; but  much  more  frequently  when  a  patient  seeks  relief  on  account  of 
recent  laryngeal  disease  the  scars  of  former  ulceration  will  be  seen  in  the 
pharynx. 

The  character  of  the  ulceration  is  its  disposition  to  eau^e  permanent  lose  of 
substance.  It  most  com monlv  attacks  the  epiglottis;  but  the  arytenoid  car- 
tilages and  ary-epiglottic  folds  are  often  affected,  and  the  vocal  cords  and 
ventricular  bands  not  unfrcqucntly  suflTer.  The  destructive  process  destroys 
both  the  muraus  and  subumcous  tissues,  and  lai^  portions  of  the  epiglottis 
are  frequently  completely  eaten  away.     (Fig.  1.39,  A  and  B.) 
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Ulceration  of  the  lar^-nx  uccflsionally  originates  from  guninial«se  deposits. 
These  are  most  frciiiiently  seen  on  the  posterior  wall  of  the  larynx  as  large 
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ftwellingR,  which  become  inflamed,  burst,  and  leave  a  large  open  ulcer,  which, 
if  not  checked,  will  speedily  spread. 

( b. )  P(tthology  of  PhthUuxd  or  so^nlled  Tubercular  Ulceration  of  the  Larynx. 
— It  b  ver)'  doubtful  whether  laryngeal  phthisis  is  in  any  way  actually  canned 
by  disease  of  the  lungs,  but  as  a  rule  the  pulmonary  disease  precedes  the 
throat  affection ;  and  though  Dr.  Mackenzie  states  that  "  numerous  cases  of 
laryngeal  phthisis  have  come  under  his  inspection,  where  the  most  experienced 
8tethoscopisti>  have  been  unable  to  discover  a  trace  of  lung-disease,"  he  never- 
theless confesses  that,  **  on  the  other  hand,  he  has  seldom  met  with  a  case  of 
laryngeal  phthisis  in  the  dead  subject  without  finding  pulmonary  disease." 
The  course  of  events  of  this  disease  is  generally — first,  hypersemia;  secondly, 
thickening;  thirdly,  ulceration. 

The  ulcerations  vary  in  size  from  that  of  a  pin's  point  to  a  three-penny 

{)iece.     The  character  and  situation  of  the  ulceration  will  be  described  under 
aryngoscopic  appearances. 

One  of  tne  common  sequelie  of  tubercular  disease  of  the  larynx  is,  caries  of 
the  cartilages. 

Prognosis. — ^This  must,  of  course,  be  most  unfavorable.   A  patient  in  whose- 
case  there  is  pyriform  swelling  of  the  ary-cpiglottic  folds  very  rarely  recovers, 
even  if  there  be  no  evidence  of  lung-disease.     The  symptoms  may,  however, 
be  greatly  mitigated  and  life  prolonged  by  treatment.     Those  cases  generally 
terminate  most  rapidly  in  which  the  epiglottis  is  much  affected. 

Phihmcal  ulceration  of  the  larynx  is  generally  prece<led  by  thickening,  and 
usually  occurs  as  a  complication  of  pulmonary  phthisis.  It  may,  however,  be 
present  before  there  is  any  discernible  evidence  of  lung-disease. 

Causes. — "The  causes  are  the  same  as  those  which  give  rise  to  other  laryn- 
geal affections  (such  as  exposure  to  cold,  functional  excesses,  Ac.) — jtlus  a 
special  constitutional  condition  either  inherited  or  acquired,  through  which 
ceil-proliferation  takes  places  in  the  submucous  tissues  (Morell-RIacken- 
zie;  see  also  article  on  Scrofula,  page  875,  vol.  i,  and  Pulmonary  Phthisis,  at 
a  subsequent  page). 

The  Bymptoms  are  very  similar  to  those  of  chronic  laryngitis.  When  the 
thickening  is  great,  dysphagia  is  the  most  i)rominent  symptom — solid  food 
frequently  getting  into  the  larynx,  and  drink  l)eing  violentlv  ejected  through 
the  nares.  The  voice  is  affected  at  a  very  early  stage.  This  is  generally 
caused  by  change  of  structure  in  the  vocal  cords;  but  it  may  be  the  result  of 
weakened  approximative  action  of  the  cords.  The  cough  is  generally  violent 
and  |)an)xvsmal  at  first,  and  subsiviuently  aph(»nic;  occasionally  it  is  but  a 
slight  tickling  cough,  with  but  little  expectoration.  Respiration  is  always 
afliected  in  the  latter  stages  of  the  disease,  and  dyspna»a  is  sometimes  so  ex- 
treme as  to  demand  tracheotomy. 

With  the  laryngoscope,  the  first  thing  that  often  strikes  the  observer  is  the 
extremely  pale  and  almost  ashy  color  of  the  mucous  membrane. 

When  tnickening  has  already  commenced,  the  ary-epiglottic  and  inter- 
arvtenoid  folds  art%  as  a  rule,  seen  to  be  first  affected.  They  may  be  only 
thickening  of  one  of  the  ary-epiglottic  folds,  but  later,  both  of  the  folds  are 
generally  affected,  and  the  jMwterior  jiortion  of  the  larynx  is  seen  to  be  swol- 
len, and  to  have  the  api)eanince  of  one  or  two  ])ear-shaped  semi-transparent 
bo<lie!(,  according  as  one  or  l)oth  sides  of  the  larynx  are  diseased. 

Although,  for  the  sake  of  comparison,  the  accompanying  diagrams  represent 
only  one  side  of  the  larynx  as  affected,  the  aj)peanince  is  far  more  fre<iuently 
symmetrical  or  nearly  symmetrical.     (Fig.  140,  A,  n,  and  c.) 

When  the  epiglottis  is  attacke<l,  the  normal  contour  of  the  valve  is  often 
hist,  an<l  a  turban-like  ai)i>earance  is  produced. 

The  ulceration  of  phthisis,  if  it  attack  the  mucous  membrane,  is  generally 
of  a  molei*ular  wonu-eaten  character.  The  edges  of  the  epiglottis  are  oi\en 
eroded  and  the  cartilage  exposed,  and   numerous  small   ulcers  arc  oflen 
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found  at  the  root  nf  the  e]tigioltis,  on  a  level  with  the  vocal  tronb.  U1»n 
never  commence  on  the  lingual  aspect  of  the  epiglottic,  although  the  ulc«n- 
tion  may  extend  to  the  anterior  surface  of  the  valve.  The  mort  comtouD 
situation  for  deep  ulcers  is  the  cartilaginous  portion  of  the  glottis;  penetni- 
ing  ulcers,  whicli  affect  both  the  vocal  cords  and  ventricular  baud?,  being 
almost  invariably  present,  in  advanced  cases,  just  behind  the  posterior 
extremity  of  the  ventricular  orifice.  Tliene  ulcer*  appear  to  be  due  to  hypo- 
fltatic  causGi'.  It  is  in  this  situation  that  the  arytenoid  cartilages  bc<>Hiit 
affected,  first  by  ossification  and  subsequently  by  caries. 


#'^ 


A.  iDVlplfiit  UtjngHd  rblhlKlx.— D^ixxii  ho  IBkeii  plicp  irounil  ihe  p»rtil««c  <it  Wrt-berg  ui4  Ibf 
CudtulutuSuDtorLnl.^ut  Ihc  noniiil  ii.ul.iur  ut  Uk  i«rl.  h  nnl  yrl  l.nt. 

B.  Advanced  LanrngMl  Fhihiniii  nirtvlliiii;  ihv  righr  >hli-ur  thi-lanrni.  Kod  iiradui^ing^L-hBnMFrinh' 

r.  Larynunl  Piithlalu  nffiKling  llie  rnltilollK  •nd  pnnliiclnii  the  (urbou-Iik?  nelllng  of  th«  niH. 
The  iDlvriiir  uf  the  l*£<riii  1*  hldilen  b]r  Ihe  thli^kcnud  ppjidalliii.  but  Ifac  aryU'uoiil  iirtiluc*  can  be  tnu 
VI  tirri  ruiind  bnllii.    Thi!  round  B|i|ieamDCv  b  due  lu  tlie  aif'CfdKliillli:  tiilds  ireiltg  hiddi-n  bj  thr  e|ii- 

Dia^oiU. — The  thickening  of  laryngeal  phthisis  may  be  differeDtiatH 
from  acute  oedema  by  the  rapid  occurrence  of  the  latter  disease,  and  the  much 
greater  transparency  of  the  i^iniple  iBdematous  swelliug.  The  thickening  of 
syphilis  is  much  less  .lym metrical  and  much  more  irregulor  in  every  respect, 
and  it  is  ra])idly  followed  by  dcstructi%'c  ulceration ;  or,  if  this  be  averted,  by 
resulutiiiH  and  ubsorptiou.  On  the  other  hand,  the  thickening  which  suc- 
ceeds extensive  nvphilitic  cicutri/ation  always  gives  rise  to  considerable  dis- 
tortion— a  distortion  which  never  occurs  in  laryngeal  phthisis.  In  phthisis, 
thickening  is  an  early  symptom,  and  geueruliy  exists  tor  a  long  time  lietoiv 
degi  uln>nitinn  takes  place. 

Dr.  Alackenxie  (••insiders  the  jMilc  pvrifomi  swelling  of  the  a ry -epiglottic 
tiilds  and  mucous  membrane  ciiveiing  the  arytenoid  cartilages,  when  present, 
OS  iMthogn onion ic  of  phthisis  in  the  laryn.v.  Although,  however,  these  pyri- 
form  swellings  are  typitnl  of  lur}'ngt;al  phthisis,  it  must  l>e  clearly  uuderstnoil 
that  the  disease  may  ))resent  itst.lf  under  olher  forms.  Thus,  there  nwy  lie, 
as  already  remarked,  turlmn-like  thickening  of  the  epiglottis,  or  molecular 
nlcerutiou  of  the  general  mueiius  membrane  or  difi'ii.'HMl  dejHisit. 

Treatment. — (a.)  S;/phi/Uii: — Ijirge  <loses  of  iMlitk  of  jiMaivntm.  in  combi- 
nation with  ammonia  and  fn-ely  diluted  with  water,  arc  of  the  greal&>t  use: 
but  local  treatment  is  also  of  the  first  importance.  The  applicatiou  of  solid 
nitrate  of  silver,  or  of  strong  solutions  of  the  same  salt  (tiO  gr.  ad  fi.  oz.  ii.  or 
of  sulphate  of  mpper  (15  gr.  ad  fi.  oz.  i),  is  attended  with  the  most  Mitisfu<-- 
tory  results.  For  applying  the  solid  nitrate  the  nietlio<l  of  fusing  a  very  small 
jMjrtiou  of  the  suit  on  to  a  curved  uluniinium  wire  liir  suriiasses,  in  simjilieity 
and  safety,  any  other  form  of  laryngeal  iHirte-canstujue. 

Thegn-at  danger  of  all  lunns  of  tertiary  svphilitic  disi-ase  is  the  narrowing 
of  the  gWtis  f'nim  thickening  and  ledenia.  \\w  latter  subject  is  treated  at  p. 
■168,  under  "ctmtractionof  the  larvns,"  hut  in  tlicst'  ilavsof  the  larvngoscoiH'. 
the  cases  should  \nt  very  ran-  in  which  ulcenition  cainiot  he  urn.>ste<l  ami  healed. 

(b.)  F'lr  phlhrnnil  ii/ivm/iVMi,  remedies  nniilar  to  those  rei-ommen<)ed  for 
chronic  laryngitis  iniivsnnictimes  be  emplovtil  with  ailvantago.  Mineral  astrin- 
gents have  a  deeidwliy  iH-neficial  efiect  in  the  early  stages,  and  arc  also  useful 
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in  relieving  the  dysphagia  when  ulceration  of  the  epiglottis  has  taken  place. 
8edativcs,  whether  in  the  form  of  inhalations  or  as  meaicines,  which  allay  the 
cough,  and  so  keep  the  larynx  at  rest,  are  also  to  be  recommended. 

Treatment,  however,  when  the  disease  is  well  manifested,  is  at  the  best  but 
palliative.  Every  effort  should  therefore  be  made  to  carry  out  preventive 
measures.  Congestion  of  the  larynx,  therefore,  in  patients  of  a  phthisical 
tendency,  should  be  treated  with  the  greatest  promptitude — first,  6y  proper 
local  treatment ;  secondly,  By  complete  rest  of  the  voice ;  thirdly,  By  a  suit- 
able climate — a  warm,  dry,  and  uniform  tcmpeniture  being  most  to  be  recom- 
mended. 

The  constitutional  treatment  recjuired  is,  of  course,  similar  to  that  which  will 
be  found  described  under  Pulmonarv  Phthisis. 


ABHC't^W   OF   THE    LARYNX. 

hATiv  JLq.^  A hscessua ;  Fkencu   £q.,  Abr}.B;  German  £q  ,   AbsccM ;  Italian  £q  , 

Aiicesso. 

Definition. — Inflammnfion  re^niHing  in  a  circumscribed  collection  of  pwt  gen- 
erally nj*j<ociat€d  with  diseajfc  of  (he  curtilages. 

Pathology. — C^ircumscribed  abscess  of  the  larynx  is  rare,  and  generally 
originates  in  chronic  inflammation  of  the  cartilages.  The  perichondrium 
separates  from  the  cartilage,  and,  pus  collecting  beneath  the  investing  mem- 
brane, a  circumscribed  abscess  is  formed.  Most  commonly,  however,  a  com- 
munication is  established  (through  the  perich<mdrium )  l)etween  the  cartilage 
afiecte<l  and  the  areolar  tissue  of  the  lar\'ux,  and  the  abscess  becomes  diffused. 
Difiuse  intercellular  suppunition  of  the  larynx  is  not  ver}'  uncommon.  It  may 
occur  as  a  secjuel  to  chronic  discMUK^  of  the  cartilages,  or  it  may  arise  as  an 
idiopathic  affection.  In  the  latter  cib*t»,  it  occurs  as  an  acute  affection,  and  is, 
in  foct,  a  most  dangt^rous  variety  of  laryngitis.  When  following  necrosis  of 
the  cartilagi's,  the  origin  of  the  disejise  may  gt»nenilly  be  traced  to  phthisis  or 
to  miphilis. 

Much  less  uncommon  are  al)scessc»s  connectwl  with  the  larynx,  in  which  the 
efiiision  takes  place  in  parts  external  to  the  larynx.  In  these  cases  it  is  gen- 
erally the  external  cartilagi»s  of  the  larvnx  that  are  the  seat  of  the  disease, 
and  a  laryngeal  fistula  is  frequently  produced. 


CKDKMA    OF   THK   (JLOTTIH, 

Latin  Eq.,  fKdrma  gUttt'urn* ;  Fren<  II  Eq  ,  (}'jl>mr  d*'  la  ghtttr;  GkriIAN  Eq.,  Oethm 

der  Gloffitt;  Italian  Eq.,  Edrma  dtUa  tflottide. 

Definition. — Effui*ion  of  serum  which  accumulates  in  the  folds  of  the  miicoiis 
membrane  of  the  larynx. 

Pathology. — This  sul>j<'<-t  has  already  been  treatcMl  under  the  head  of  acute 
laryngitis;  and  in  this  pla<v  it  will  Ik'  principally  considered  as  a  secondary 
phenomenon. 

It  M>metimes  <M*curs  in  exanthematous  laryngitis;  and  though  not  found  in 
sinall-|)ox  or  nieaslrs  it  is  occasionally  a  complication  of  scarlatina,  erysi|)elas, 
and  typhus.  In  typhoid,  the  pnMlis{M>sition  to  anlema  is  even  greater.  In  all 
these  ca«?s  th.*  (nlema  is  inon»  lik«»ly  to  Iw  followed  by  ulceration  than  in  or- 
dinary acute  laryngitis,  when*  n-solution  is  not  unfrtMjuently  the  termination. 
CKdcma  is  also  nu  almost  <'onstant  consi'ouence  of  (lis<'ase  of  the  cartilages, 
and  may  then  also  Ih»  considensl  as  w»con(lary.  As  a  compli(*ation  or  se<|uel 
of  renal  disease,  oxlema  of  the  larynx  is  occasionally  seen,  but  not  so  frequently 
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as  to  justify  the  8i)ecific  form  described  by  Fauvel  as  **apk(mie  (iBnimiHunaw!, 
Giklema  L^,  of  course,  likely  to  occur  in  lax  tissues,  in  which  the  areolar  tisisue 
is  abundant.  Hence,  we  most  frequently  find  it  in  the  folds  of  the  muootw 
membrane  of  the  larynx,  viz. :  the  glosso-epi glottic,  ary-epiglottic,  inter-aryt- 
enoid,  &c.  The  mucous  membrane  over  the  vocal  cords  being  immediately  in 
contact  with  the  elastic  tissue  of  the  cords — ^there  being  no  submucous  areo- 
lar tissue  in  this  situation — the  (edematous  fluid  cannot  pass  the  barrier  of 
the  vocal  cords.  Hence,  we  have  a  supra  and  a  subglottic  oedenuu  The 
favorable  results  likely  to  accrue  from  tracheotomy  in  the  former  case  will  be 
at  once  apparent  when  the  anatomical  arrangement  is  taken  into  consideration. 
Treatment. — In  all  cases  of  oedema  of  the  lar}'nx,  whatever  the  cause,  scari- 
fication and  hot  steam  inhalations,  as  recommended  in  acute  laryngitis,  are 
the  most  serviceable  aids.  When  suffocation  is  imminent,  tracheotomy  should 
be  performed. 


NECROSIS   OF   THE  CARTILAGES   OF  THE   LARYNX. 

La.tin  Eq.,  Necroftis  cnrfilaginnm  ;  French  Eq.,  Xicrone  des  cartUages ;  Ojermav  £<|., 
Necrose  des  Knorpeh;  Italian  Eq  ,  Necrosi  delle  eartUagini. 

Definition. — Death  of  the  cartUages,  by  a  molecular  or  truly  carious  proeesf^ 
"usually  preceded  by  separation  of  the  perichondrium. 

Patnology. — This  disease — which  should  more  properly  be  termed  caries — 
is  in  most  instances  a  sequel  of  laryngeal  phthisis  or  tertiary  syphilis.  It  may, 
however,  depend  on  a  ffouty  diathesis,  or  it  may  originate  as  a  purely  local 
disease — the  lungs  not  oeing  in  any  way  affected. 

It  is  now  generally  accepted  that  death  of  the  cartilage  of  the  larynx  mopt 
commonly  originates  in  separation  of  the  perichondrium.  Ossification  of  the 
cartilage  generally  precedes  its  death  by  caries. 

Two  very  instructive  cases,  bearing  on  this  point,  are  related  by  Dr.  Mac- 
kenzie, in  the  21st  vol.  of  the  Pathological  Transactions.  In  the  first  (p.  46% 
severe  pain  in  the  left  side  of  the  throat,  preceded  any  swelling  in  the  larynx, 
or  in  the  tissues  external  to  it,  for  many  months.  After  death,  a  circumscribe*! 
abscess,  the  size  of  a  henV  egg,  was  found,  which  almost  completely  blocke<l 
up  the  oesoj)hagus ;  and  at  the  bottom  of  the  abscess  a  small  ]M)rtiou  of  the  cri- 
coid cartilage — about  the  size  of  a  tlireepenny  piece — was  found  to  have  been 
completely  removed  by  molecular  destruction. 

In  the  second  case  (p.  5H),  there  was  from  the  commencement  extreme  dys- 
phagia ;  and  this  was  the  prominent  symptom.  After  death  "a  large  abscess 
was  found  in  tlio  thickened  tissues,  covering  the  anterior  surface  of  the  spinal 
cohimn,  and  extending  from  the  fourth  cervical  to  the  second  dorsal  vertebra. 
The  vertchrie  themselves  were  not  expa«*ed  or  diseased.  The  al)S(H?ss  involved 
both  the  lateral  walls  of  the  crsophagus,  the  sides  of  the  pharynx  as  high  as 
the  upper  border  of  the  cricoid  cartilage,  and  the  anterior  wall  of  the  oesopha- 
gus, from  the  middle  of  the  cricoid  cartihige  downwards  for  two  inches.  The 
posterior  surface  of  the  lower  third  of  the  cricoid  cartilage  was  completely  ex- 
posed, and  had  not  undergone  ossification.  At  the  lower  border  of  the  cricoid 
cartilage  was  a  vertical  fissure,  al>out  half  an  inch  long,  communicating  be- 
tween the  trachea  an<l  crsoj)hagus."  In  this  case  the  disease  of  the  cartdage 
mav  fairlv  be  said  to  have  been  secondarv  to  the  abscess. 

Whenever  the  cartilage  is  exposed  to  the  air,  through  ulceration  of  the 
superjacent  tissues,  it  will  Ik»  st»en  to  be  blackened  or  greatly  discolored. 

The  cartilages  most  fnujuently  affected  arc — firstly,  the  arytenoid ;  next, 
the  cricoid ;  and,  lastly,  the  thyroid. 

There  is  a  rare  form  of  disease  of  the  cartilages  of  the  larynx,  first  describe*! 
by  Ki'ihle,  in  which  the  cartilages  are  found  to  l>e  increased  in  volume  rather 
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than  diminished.  In  this  case,  in  place  of  ossification,  the  cartilages  undergo 
fibrous  degeneration,  and  become  quite  soft.  A  case  of  this  kind  is  also  re- 
ported by  Dr.  Morell-Mackenzie  in  the  21st  vol.  of  the  Pathological  Tramao- 
/tofM,  p.  58. 

The  Symptoms  of  necrosis  of  the  cartilages  are  similar  to  those  of  chronic 
laryngitis  and  phthisis ;  but  great  pain  is  generally  experienced,  and  there  is 
almost  always  considerable  dysphagia. 

With  the  laryngoscope,  a  slight  swelling  in  the  region  of  the  affectxid  car- 
tilage is  first  seen.  This  swelling,  which  is  generally  of  a  semi-cedematous 
character,  gradually  increases,  and  subsequently  cither  pus  slowly  exudes 
from  the  surface  of  the  swelling,  or  the  pent-up  matter  suddenly  escaj>es.  In 
those  cases  in  which  the  external  cartilages  of  the  larynx  are  affected,  pus  forms 
in  the  tissues  of  the  neck  external  to  the  seat  of  disease.  It  rarely  hapi)ens 
that  the  necrosed  cartilage  is  exposed  during  life.  Hunter  recorded  a  case  in 
which  the  cricoid  cartilage  was  expectorated,  and  the  patient  subsequently 
made  a  good  recovery ;  and  several  cases  are  on  record  in  which  the  arytenoid 
cartilages  have  been  expelled  during  life. 

Treatment. — The  practitioner's  treatment  must  clearly  be  directed  to  the 
relief  of  the  pain  and  dysphagia.  For  the  former,  subcutaneous  injections  of 
morphia  should  be  administered ;  and  for  the  latter,  as  nothing  can  be  done 
to  actually  dilate  the  narrowed  oesophagus,  the  patient  must  be  fed  by  enemata 
or  the  oesophagus  tube.  The  preferable  way,  in  ca,<es  which  will  admit  of  it, 
is  to  use  an  oesophageal  tube  with  a  feeding-bottle  attached. 

By  means  of  an  instrument  of  this  kind,  in  one  of  the  cases  referred  to,  the 
patient's  life  was  sustained  for  more  than  three  months;  and  after  death  there 
was  a  considerable  layer  of  fiit  covering  the  body.  Of  course,  great  care  must 
be  taken  in  passing  an  instrument  in  cases  of  this  kind ;  but,  where  practica- 
ble, this  method  of  feeding  is  far  more  satisfactory  in  every  i-espect  than  the 
use  of  enemata  per  rectum. 


CONTRACTION   OF  THE   LARYNX. 

Latin    Eq.,  Ooarctnfiv;    French    Eq.,  RftrfciHsemeni ;   Gkrmam  Eq.,   Verengerung; 

Italian  Eq.,  Contrazlone. 

Definition. — Narrowing  of  the  passage  of  the  larynx  the  result  of  various' 
lesions. 

Pathology. — This  condition  is  most  frequently  due  to  tertiary  syphilitic 
ulceration,  and  the  contraction  is  caused  by  cicatrization  and  puckering  of 
the  mucous  membrane.  Cases  have  occurred  in  which  the  glottis  has  bec*ome 
narrowe<l  by  adhesion  of  the  vcK'al  cords  afler  ukreration.  In  these  cases 
there  is  generally  a  sort  of  web  between  the  two  cords,  which,  when  divided, 
has  a  great  dis{M)sition  to  form  again. 

The  contraction  may,  however,  be  due  to  the  chronic  thickening  of  laryn- 
geal phthisis,  or  to  simple  (*hronic  ul(*eration.  The  canal  of  the  larynx  is  also 
sometimes  narrowe<l  by  the  pressure  of  a  tumor  external  to  it.  (8ee  an  in- 
teresting |)araphlet  on  the  subject  by  Dr.  Massc»i.*) 

The  treatment  of  narrowing  of  the  larynx  resolves  itself  sooner  or  later  into 
tracheotomy. 

In  cases  of  syphilitic  cicatricial  thickening,  iodide  of  potassium  does  little 
g(M)d,  and  local  treatment  is  of  no  avail.  In  chronic  tuliercular  narrowing, 
treatment  is  ecjually  futile.  In  all  cases,  if  the  dyspnoea  is  extreme,  trache- 
otomy must  be  jierformed  at  once. 


*  Sui  Restringiincnti  Lariiigoi,  del  Dottor  F.  Ma^Hci.     Napoli,  1871. 
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BENIGN  GROWTHS  IN  THE  LARYNX. 

Latin  £q.,  Polypus  laryriffia;  French  £q.,  Polype  du  Inryux ;  GsBifJLy  Eq.,  jLoryiur- 

polyp;  Italian  Eq.,  PoLypo  del  laringe. 

Definition. — Nexv  formaHons  of  benign  character ^  farming  projedionB  on  Ike 
mucous  menibrane  of  the  larynx^  generally  giving  rise  to  aphonia  or  dysphonia^ 
often  to  dyspnoeay  and  occasionally  to  dysphagia. 

Pathology. — Chronic  congestion  of  the  mucous  membrane  of  the  larynx  is, 
far  above  all  other  causes,  the  most  important  etiological  feature  in  tne  pro- 
duction of  simple  growths  in  the  larynx.  The  most  common  cauae  of  hyper- 
semia  is  catarrh,  and  catarrh  must  therefore  be  looked  upon  as  the  great 
predisponent.  The  various  other  influences,  such  as  acute  diseases,  the  inspi- 
ration of  irritating  vapors,  and  particles  of  matter,  and  various  occupations, 
probably  only  act  through  establishing  a  condition  of  hypersemia.  i^either 
syphilis,  nor  phthisis,  nor  any  constitutional  condition  appears  to  favor  the 
growth  of  these  neoplasms. 

Growths  in  the  larynx  are  most  frequent  in  the  middle  period  of  life. 
They  occur  oftener  in  the  male  than  in  the  female  sex ;  and  arc  especially  to 
be  looked  for  in  persons  following  those  occupations  in  which  constant  use  of 
the  voice  is  necessary. 

Benign  growths  are  essentially  of  local  origin,  the  result  of  a  perverted 
nutritive  process,  in  which  growth  is  excessive  and  development  imperfect 

Dr.  Morell-Mackenzie  gives  the  following  as  the  various  kinds  of  benign 
growths  in  the  larj'nx : 

Pnpillomata  and  benign  ejiithellal  grouihs,  fibromata^  fibro-cellular  tumors, 
cystic  tumorjiy  fasciculated  sarcomata^  lipomata,  and  angeiomaUij  and  they  are 
here  enumerated  in  their  order  of  frequency. 

Papillomata  arc  by  far  the  most  common  of  benign  laryngeal  growths,  and 
occur  in  about  70  per  cent,  of  all  cases.  They  vary  in  size  from  a  grain  of 
mustard  to  that  of  u  walnut,  but  they  do  not  often  attain  the  latter  dimension. 
Their  most  common  size  is  that  of  a  large  split  j)ea.  They  may  have  a  mammiU 
lary  or  cauliflower  configuration.  They  are  generally  of  a  pink  color,  but 
may  be  white  or  even  bright  rod.  "  In  their  general  form  and  arrangement 
they  have  many  ])oint,s  of  resemblance,  but  on  an  enlarged  scale,  to  the  pa- 
pilljB,  which  in  various  localities  constitute  natural  projections  from  free  sur- 
faces, more  especially  from  the  skin  and  mucous  membranes.  Their  basis- 
substance  is  formed  of  connective  tissue,  which  is  continuous  with  that  which 
normally  exists  in  the  j)art ;  whilst  the  free  surface  is  covered  by  an  epithe- 
lium, which  may  vary  in  thickness  and  its  number  of  layers  according  to  the 
seat  of  the  tumor.  Bloodvessels,  and  even  nerves,  enter  into  the  interior  of 
the  papillie."*  Paj)illomata  grow  rather  quickly,  are  generally  situated  on 
the  vocal  cords,  and  show  a  greater  disposition  to  recur  than  other  growths. 

Benign  epithelial  growtha  may  be  considered  as  a  subvariety  of  papillom- 
ata. They  constitute  a  very  small  j)r()iK)rtion  of  laryngeal  neoplasms.  In 
these  tumors  the  epithelial  scales  do  not  clothe  papilla?,  but  form  continuous 
layers  of  more  or  loss  undulating  character.  Tlu»se  growths  generally  occur 
in  the  neighborhood  of  the  cords,  and  are  of  a  white  or  j)ale  red  color.  In 
nearlv  all  cases  of  lar^'ngeal  growth  the  epithelium  is  of  the  tessellated  variety. 
Simple  ej)ithelial  fornuitioiis  are  not  very  common,  but  occur  most  frequently 
in  children. 

Fibromata  are  present  in  about  11  per  cent,  of  all  case,**,  and  are  seldom 
found  before  a<lult  life.  The  rate  of  growth  of  these*  neoplasms  is  ver}'  much 
i»lower  than  that  of  paj)illomata.     Their  structure  is  that  of  simple  flbn)us 

*  Lectures  on  SurglcHl  Pathology,  by  Sir  Jnmi's  Pugt*t,  F.R.S.,  3d  od.,  p.  591. 
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tU98ue.  They  are  usually  of  smooth  appearance,  round  or  oval  in  form,  and 
of  a  bright  red  color,     'they  show  no  disposition  to  recurrence. 

Fibro-ceUular  growths f  or  viucoiis  polypi,  consist  of  more  or  less  perfectly 
developed  fibro-cellular  tissues,  and  have  diffused  through  their  substance  a 
greater  or  less  quantity  of  serous-like  fluid.  They  are  often  semi-transparent 
in  appearance,  and  resemble  nasal  polypi ;  but  differ  from  them  in  showing 
no  disposition  to  recur.  The  other  kinos  of  growth  are  too  rare  to  require 
any  detailed  description.  Their  structure  is  generally  that  of  similar  tumors 
in  other  parts  of  the  body. 

Symptoms. — The  subjective  signs  of  growths  in  the  larynx  may  be  very 
slight,  or  they  may  be  very  severe.  A  feeling  of  uneaiiiuess,  a  desire  to  clear 
the  throat,  and  very  rarely  a  slight  pricking  pain,  are  perhaps  the  only  sen- 
sations experienced  by  the  patient ;  and  in  many  cases  these  are  altogether 
absent.  On  the  other  hand,  there  may  be  extreme  dvspnooa,  and  even  suffo- 
cation may  occur.  When  the  growth  is  connected  witli  the  epiglottis,  or  with 
the  posterior  w^all  of  the  larynx,  so  as  to  press  upon  the  food  tract,  dysphagia 
is  the  most  prominent  symptom. 

The  most  important  objective  signs  are  aphonia,  or  alteration  of  the  voice, 
and  dyspnoea  (for  this  symptom  is  objective  as  well  as  subjective).  There  is 
almost  always  some  modification  of  the  voice.  Dysphonia  is  more  common 
than  aphonia.  Out  of  100  cases  treated  by  Dr.  Morell-Mackenzie,  and  ana- 
lyzed by  him,  there  was  modification  of  the  voice  in  ninety-two  instances, 
complete  a])honia  being  present  in  fifly-five  cases.  Impairment  of  the  voice 
was  the  unique  syniptom  in  no  less  than  52  per  cent,  of  all  the  cases  {Essay 
on  Growths  in  tlie  Larynx,  Churchill,  1871,  p.  19). 

Ck>ugh  is  not  a  very  frequent  sign  of  growths,  occurring,  as  it  does,  in  only 
about  8  or  10  per  cent,  of  Dr.  Mackenzie's  tables  of  all  published  cases.  It 
is  but  very  occasionally  of  a  very  violent  or  j)ar()xysmal  character. 

Difficulty  of  breathing  depends  entirely  on  the  size  and  situation  of  the 
growtli.  In  the  accounts  of  the  specimens  collected  in  the  various  hospital 
museums  in  pre-laryngoscopic  times,  almost  all  the  patients  died  from  suffo- 
cation. The  dyspnrea  is  not  un frequently  of  a  severe  and  paroxysmal  char- 
acter; the  attacks  of  suffocation  generally  occur  at  night,  and  it  almost  in- 
variably happens  that  inspiration  is  much  more  difficult  than  expiration. 

The  laryngoscope  at  once  reveals  the  presence  of  a  growth  in  the  larynx. 
The  situation  can  almost  always  be  ascertained  by  this  means ;  but  in  a  few 
cases,  when  the  growth  is  very  large,  the  exact  seat  of  origin  may  be  hidden. 
It  may  also  happen  that  a  growth  in  the  up|)er  part  of  the  larynx  may  con- 
ceal others  situated  lower  down. 

The  general  health  is,  as  a  rule,  little  affected  by  the  presence  of  benign 
growths,  unless  the  difficulty  of  breathing  has  existed  so  long  as  to  give  rise 
to  constitutional  disturbance. 

CoRne  and  Termination. — The  various  symptoms  previously  described 
may  develop  thenL^lves  slowly,  and,  after  a  time,  remain  stationary  without 
causing  serious  inconvenience,  unless  an  attack  of  catarrh  or  some  other  ac- 
cidental circumstance  arise.  Amongst  the  lower  classes  patients  will  suffer 
from  loss  of  voi(?e  for  many  years  without  seeking  nuHlical  aid ;  but  if  dysp- 
noea or  dysphagia  occur,  they  will  aj:  once  up|)ly  for  relief.  Some  growths 
are  exceedingly  rapid  in  their  developniiMit,  and  may  attain  such  a  size  in  a 
few  weeks  or  iiiontns  as  almost  entirely  to  occupy  the  larynx. 

The  tendency  to  death  in  all  cases  of  growths  in  the  larynx  is  by  suffoca- 
tion; but  such  a  result  should  never  occur  in  the  adult,  unless  the  patient 
refuses  to  submit  to  tracheotomy.  In  children  this  termination  is  more  likely 
to  take  place,  because  the  difficulties  of  diagnosis  and  treatment  are  much 
greater. 

In  the  young,  also,  the  chances  of  recovery  from  the  palliative  treatment 
of  tracheotomy  are  considerably  less. 
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•  •  •  .    • 

«'      Two  case^t  arc  on  record  in  which  grotirths  in  the  larjgix  have  been  cured 
'    spontaneously  hy  becoming  separated  and^  expelled  bv  coughipg ;  but  it  w 

scarcely  necessary  to  remark  that  such  a  fortunate  accident  panuot  be  antici- 
.    patcd.  ^      •  .  '  .     . 

Dragnosis. — Tumors  of  the  larynx  cannot  well  be  mistaken  for  any  other 

dis^a^.     I^n  carcinoma  there  is  usually  ulceration,  and  in  phthisis  there  is  a 

feneral  thickening — not  a  defined  growth  as  in  the  case  of  a  true  neoplasm, 
n  both  these  diseases  there  is  the  constitutional  ma^asn^us.     In  syphilis 
"false  excrescences "-^the  rtsult  of  ulceration — are  sometimes  met  with. 
.    Eversion  of  the  ventricle  is  a  very  rare  occurrence ;  but  when  present  4t  has 
very  faiuch  the  appearance  of  a  laryngeal  polyp. 

•rrognosiB  myst  be  considered  in  relation  to- life  and  Voice.  ^  benign 
growth  is  seldom  fatal  to  life  in  the  aduU,  if*  treatment  be  adopted ;  but  in 
children  a.  more  cautious  opinion  must  be  given.  The  presence  of  a  growth 
in  the  larynx  of  a  ypulig  subject  mf(y  act  any  ti-me  cause  suffocation ;  and  the 
only  treatment  which  in  sotne  cases  is  expedient — viz.,  tracheotomy,  Lb  in  itself 
attended  with  much  greater  risk  in' young  patients.  With  reference  to  restor- 
ation of  voice,  an  opinion  must  be  formed  according  to  the  size,  situation,  and 
nature  of  the  gro*v'th.  •        ;  ^      * 

•Treatment.— In  cases 'where  the  growth  is  small,  does  not  appear  to  in- 
crease, and  does  not  give  rise  to  functional  derangement,  no  treatment  need 
be  adopted.  Where  the  opposite  conditions,  however,  exist,  mcanJB  should  be 
ait  once  taken  to  eradicate  tiie  growth,  or  to  place  the  patient  out  of  danger 
byjxjrforming  tracheotomy. 

Jiadlcal  treatment  may  be  divided  into  {Ytternnl — that  is,  removal  or  destrue- 
tionr  of  the  growth  through  tlie  mouth  .with  the  aid  of  tlie  laryngoscope;  or 
external,  by  operations  through  the  neck.  Internal  treatment  may  be  farther 
subdivided  into  Mechwucal  and  Chemical,  Mechanical  treatment  consists  in 
evulsion,  Iry  common  laryngeal  forceps,  tul)e  forceps,  6craseurs,  or  guillotines. 
Added  to  this,  there  are  a  few  cases  in  which  crushing  or  incision  jof  t^^e  base 
of  the  gnAvth  h  effectual.  Chemical  treatment  consists  in  tljc  application  of 
various  caustic  solutions, — a  process  seldom  satisfactory,  and  in  galvanic  cau- 
tery. This  hist  method  has  been  very  successful  in  the  hands  of  some  Conti- 
nental  practitioners;  but  it  cannot  be  recommended,  on  account  of  the  com- 
plicated and  unwieldy  apparatus  required  ^y  the  practitioner,  and  of  the 
great  pain  often  experienced  by  the  patient. 

External  treatment  may  be  divided  into  thvrotomy,  or  divL<ion  of  the  thy- 
roid cartilage,  supra-thyroid  laryngotoniy,  or  division  of  the  thyro-hyoid  mem- 
brane, and  infra-thyroid  larv'iigotoniy,  or  removal  of  the  growth  through  the 
cricothyroid  menilmiuo,  or  f)y  an  ojK'ning  made  in  the  trachea.  In  acklition 
ito  these  various  surgical  procedures,  there  is  tlie  combined  metlnxi,  in  which 
tracheotomy  having  been  called  for,  on  account  of  the  urgency  of  the  sym|>- 
toms,  the  neoplasm  may  afterwards  be  removed  per  viaa  natu rales.  All'ex- 
t<?rnal  measures  are  attended  with  less  satisfactory  results,  both  as  to  life  and 
restoration  of  function,  than  those  resulting  from  laryngoscopic  treatpient ; 
iind  it  should  be  boriK*  in  mind  that  the  more  serious  surgical  methods  t*houid 
never  be  re.^orted  to  unless  the  tumor  in  the  larynx  producen  symptotns  endanger'- 
ing  Hie  life  oj  the  patient,  .    ^ 

APHONIA. 

Latin  Eq.,  Aphonia;  French  Eq.,  Aphonie;  German  Eq.,  Stimmlosigkeit ; 

Italian  Eq.,  Afon'm. 

Definition. — Jjox^*  or  modification  of  the  voice, 

Pathology. — Loss  of  voic*e,  or  at  least  mo<lification  of  voice,  is  such  a 
prominent  symptom  in  almost  every  lar}'ngeal  disea.se,  that  todet$cribe  it  as  a 
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separate  affection  would  be  not  le^  unscientific  than  inconvenient.     It  will-- 
now  be  considered  chiefly  in  relation  to  neuro^ies  or  nervous,  affections  of  the  '  • 
lanrnx.  • 

S^euroses  maybe  primarily  divideiJ  into  (1.)  Diseased  of  the.  motor  system  ;  . 
(2.)  Diseases  of  the  sensory  system.  •        •  •    ' 

« 
Diseases  of^  the  Motor  SyMem,  *      ' 

This  division  embrj^ces  "  Parahjfns  of  the  glottis"  or  more  properly  speaking, 
paralyse  of  the  miMcle^  of  the  vocal  cords,  and  ** Spasm  of  the  glottis, '  (pr.«|pa^/i  • 
of  the  mttscles  of  the  vocal  cords. 

This  subject  has  been  invci^tigated  by  Gerhard  t,Turck,  Ziemsen,  and  others ; 
but  Dr.  Morell-Mackenzie  was  the  first  to  differentiate  and  analyze  the  various 
paralyses  of  the  vocal  cords,  and  to  point  out  the' treatment  suitable  for  each 
variety.  The  remarks  on  this  subject  are*  extracted  from  his  "  K^say  on  Nervo- 
Muscular  Affections  of  the  Larynx,"^ — Churchill,  1868 — to  which  the  reader  • 
must  be  referred  for  fuller  information. 

m 

■  Paralysis  of  the  Muscles  of  the  Vocal  Cordfi, 

The  paralytic  affections  of  the  muscles  acting  on  the  voca4  cords  may  be 
subdivided  as  follows : 

1.  Bilateral  paralysis  of  the  adductor?.  2.  Unihkteral  paralysis  of  the  ad- 
ductors. 3.  Bilateral  paralysis  of 'the  abductors.  4.  Unilateral  paralysii»  of 
an  abductor.    .5.  Paralysis  of  the  tensors.     6.  l^aralysis  of  the  laxors.   ' 

These  last  two  may  also*  be  either  bilateral  or  unilateral.  *  •   " 

Bilateral  paralysis  of  the  adductors  {crico-arytenoidei  laterales,  and  arytenoi-^ 
deuM  proprius\  is  a  condition  in  which  there  is  '^  inaction  of  the  adductors  on 
to  the  Bides;  preventing  approximation  of  the  vocal  cords  on  attempted  plio- 
nation,  and  coi^quently  giving  rise  to  loss  of  voice."  This,  the  most  common 
form  of  laryngeal  paralysis,  is  known  a^  neA'ous,  functional,  or  hysterical 
aphonia. 

Pathology. — The  disease  is  essentially  one  in  which  the  nerve-force  is  feebly 
or  imperfectly  evokt^l,  or  is  nol  dire<;ted  in  the  proper  channel. 

Canies. — f)ebility  and  hysteria  are  undoubtedly  the  most  common  causes 
of  this  disorder,  ft  occurs  much  less  frequently  in  association  with  uterine 
disturbance  than  is  commonly  supposed.  Women  are,  however,  far  more  sub- 
ject to  it  than  men,  but  the  affection  occasionally  occurs  in  the  male  sex. 

Loss  of  voice  originating  in  hypeneniia  not  unfre(]uently  remains  as  a  func- 
tional phenomenon  after  the  congestion  has  disapjK'areii. 

Symptoms. — The  essential  symi)tom  is  loss  of  voice ;  though,  however,  the 
poWer  of  vo)untar}'  phonation  is  lost,  the  reflex  vocal  acts  are  not  generally 
aflectcd,  so  that  the  cough,  sneeze,  and  to  a  less  extent  the  laugh,  are  accom- 
pani^  with  a  distinctly  laryngeal  sound.  .With  the  laryngoscope  it  is  seen 
that,  on  the  attempted  phonation  of  a  vowel  sound,  as  "  ci/i,"  "  a,"  "  o,"  the 
vocal  cords  do  not  approximate.  The  laryngeal  mucous  membrane  is  gener- 
allv  ])ale.  .    • 

iThe  Prognosis  is  very  favorable. 

Treatment  should  l)e  directed  towards  stimulating  the  larynx  so  as  to  pro- 
duce a  miUl  s|)asm. 

Inhalations  of  creasote,  pungent  ap])licati()ns,  c^c,  may  be  used,  but  the 
moet  certain  methml  of  effecting  this  obiect  is  Faradization  of  the  larynx  by 
means  of  the  "  laryngeal  ele<*trode,'**  by  which  the  electric  current  can  be 
easily  passe<l  through  the  af!ec*ted  muscle. 

*  Made  by  Mayer  &  Meltzeri  69  Great  Portland  Street,  London. 
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The  most  oK^tinatc  eases  succumb  in  the  end  to  this  treatment,  and  fre- 
quently a  few  applications  of  the  current  are  sufficient  to  restore  the  voice  to 
its  full  power.  Constitutional  treatment  of  a  tonic  character  is  also  frequently 
indicated. 

Unilateral  paralysis  of  the  adductors  (of  a  vocal  cord)  depends  on  "inaction 
of  the  adductors  on  one  side  preventing  the  approach  of  the  corresponding 
vocal  cord  to  the  median  line,  and  consequently  giving  rise  to  hoaraenesB  or 
loss  of  voice." 

Pathology. — The  disease  differs  from  the  bilateral  paralysis  of  the  adductors 
in  never  being  of  an  emotional  character.  There  is,  probably,  in  some  cases 
a  special  morbid  condition  of  some  filaments  of  the  recurrent  lar}nrigeal  nerve, 
but  the  actual  lesion  found  ailer  death  is  often  merely  more  or  less  complete 
atrophy  of  the  affected  muscles.  The  disease,  in  many  cases,  probably  con- 
sists, from  the  very  beginning,  in  idiopathic  disease  of  the  muscle;  in  other 
cases  there  is  probably  an  inflammatory  exudation,  either  of  simple  or  dy*- 
crasic  character. 

Causes. — The  condition  may  be  due  to  chronic  toxaemia  (lead,  arsenic, 
diphtheria,  &c).,  may  result  from  cerebral  disease,  or  may  be  caused  by  cold, 
or  muscular  stniin.  Aneurism  of  the  arch  of  the  aorta,  or  of  the  right  sub- 
clavian or  carotid,  may  cause  paralysis  of  the  left  or  right  adductor,  but  the 
rejillv  important  nmscular  affection  in  these  latter  cases  is  the  associated 
paralysis  of  the  abdiietor. 

Symptoms. — ^Thc  laryngoscope  at  once  reveals  the  nature  of  the  paralysis. 
On  attempted  phonation  the  affected  vocal  cord  remains  at  the  side  of  the 
larynx,  whilst  the  healthy  one  Ls  well  adducted  to  the  median  line.  Occa- 
sionally the  mucous  membrane  is  congested.  There  is  aphonia  or  dysphonia, 
and  the  character  of  the  cough,  sneeze,  and  laugh  are  greatly  altered  m  tone. 
Thti<  circunuitanee  enuhleJi  thone  not  mslng  the  laryngoscope  to  differetUiaie  thU 
affection  from  the  functional  aphon  ia  or  bilateral  paralysis  of  the  adductors.  There 
is  not  unfrecjuently  slight  dysphagia.  In  cases  in  which  the  paralysis  is  de- 
pendent on  cerebral  disease,  there  will  be  loss  of  power  on  the  same  side  of  the 
tongue  and  palate. 

Prognosis. — Serious  a])prehonsions  need  not  arise  in  those  cases  in  which  the 
condition  is  due  to  local  causes,  but  in  those  rare  cases  in  which  the  disease  is 
cerebral  the  prognosis  is  serious. 

Cases  due  to  blood  j)oisoning  and  catarrh,  are  favomble  for  treatment,  but 
the  cure  is  often  tedious. 

Treatment. — Faradization,  as  recommended  in  bilateral  paralysis  of  adduc- 
tors, is  tlie  most  ai)propriate  treatment  in  those  cases  in  which  the  cause  w 
local,  but  the  affection  is  much  more  obstinate.  The  Fara<laic  current  must, 
in  these  eases,  be  ai)j)lied  more  freciuently,  for  a  longer  time  at  each  sitting, 
and  must  be  continued  for  many  weeks.  Constitutional  remedies  mav  be  used 
with  advantage  in  eases  of  chronic  toxicmia. 

Bildtrral  pimtbii<ii*  of  the  (thduvtortt  of  the  vocal  cord  ( ericas rytenoidei  postici) 
depends  on  *' inaction  of  the  abductors  on  both  sides  preventing  the  outward 
movement  of"  tlie  vocal  cords  on  ins]>iration,  and  consequently  giving  rise  to 
dyspn(ea  and  stridulons  breathing." 

The  rtuisen  lire  sometimes  cerebral;  but  morbid  influences,  which  affect  both 
pneunio^^astric  or  both  recurrent  nerves,  may  give  rise  t^)  it.  Of  those  bron- 
chocele,  scrofulous  deposits  in  the  bronchial  and  cervical  glands,  and  cancer 
of  the  O'sophagus,  are  the  principal.  It  sometimes  dejR'uds  on  simple  degen- 
eration of  the  muscles,  without  there  iK'ing  any  evidence  of  implication  of  the 
nerves.     The  condition  is  rare. 

Symptoms. — With  the  laryngos<M»jw  it  is  at  once  seen  that  the  vocal  cords, 
instead  of  being  drawn  widely  apart  on  inspiration,  remain  nearly  ap])roxi- 
mated — the  opening  of  the  glottis  being  in  proportion  to  the  degree  of  the 
paralysis. 
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The  voice  is  not  generally  much  aflected,  but  it  may  be  slightly  hoarse. 
The  lea.st  exertion  brings  on  stridor,  and  in  sleep  the  breathing  is  invariably 
rtridulous.  The  cough  is  croupy.  The  affection  may  be  mistaken  for  spasm 
of  the  adductors ;  but  in  spasm  the  vocal  cords  are  constantly  varying  in  the 
degree  of  adduction,  whilst  in  the  cases  of  paralysis,  the  cords  arc  never  thrown 
back  beyond  a  certain  point. 

Pathology. — The  disease  consists  essentially  in  a  lass  of  power  of  the  erico- 
ariftenoidei  ponHci,  caused  by  interception  or  non-generation  of  the  nerve  cur- 
rent. After  death  these  muscles  are  generally  found  to  be  considerably  atro- 
phied. 

The  Prognosis  is  very  serious,  both  on  account  of  the  immediate  danger  of 
puflTocation,  implied  by  the  condition  of  the  larynx,  as  well  as  on  account  of 
the  probable  existence  of  some  serious  disease  in  the  brain,  or  in  the  neighbor- 
hooa  of  the  pneumogastric  nerve  or  ife*  branches. 

Treatment. — No  medical  treatment  is  of  any  avail,  but  when  the  breathing 
is  at  all  seriously  embarrassed,  tracheotomy  should  be  i)erformed  in  all  cases 
without  delay. 

Unilateral  parnly^h  of  tlie  abductor  of  a  vocal  cord  may  be  defined  as  "  inac- 
tion of  an  abductor  on  one  side,  preventing  the  outward  movement  of  the  cor- 
responding vocal  cortl  on  ins])iration,  and  consequently  giving  rise  to  more  or 
lew  dyspnoea  and  stridulous  breathing." 

Pathology  and  Causes. — Where  the  disease  is  of  any  long  duration,  the 
abductor  of  the  aflected  side,  when  examined  after  death,  is  always  atrophied, 
and  in  cases  of  long  standing,  will  often  have  undergone  fatty  degeneration. 

The  causes  are  the  same  as  those  which  produce  the  bilateral  form,  but  the 
condition  now  under  consideration  is  more  often  due  to  jHjripheral  influences, 
— ^that  is  to  say,  to  pressure  on  one  pneumogastric,  or  one  recurrent  nerve. 
Aneurism  of  the  arch  of  the  aorta,  and  other  mtra-thoracic  tumors,  cancerous 
or  glandular,  not  unfre<iuentlv  involve  the  left  recurrent  nerve.  Cases  in 
which  the  right  nerve  is  involved  are  rare.  Cancer  of  the  oesophagus  in  its 
kwt  stage  often  aflects  one  recurrent  nerve.  Strumous  glands  and  tumors 
along  the  trachea  may  als<j  involve  one  of  the  re<*urrent'*.  The  condition  may 
also  be  due  to  tvrebral  disease. 

Symptoms. — The  condition  is  at  once  recognized  with  the  laryngoscope; 
the  afllected  coni  is  s(»en  to  n*main  fixed  in  or  near  the  me<lian  line  when  the 

Gtient  takes  a  deep  inspinition.  Stridor,  though  not  so  severe  as  in  the  bi- 
tcral  form,  is  a  constant  symptom. 

The  voice  Is  shrill.  The  constitutional  symptoms  varv  according  to  the 
cause  of  the  jwralysis ;  but  when  the  disease  has  existed  lor  some  time  there 
18  usually  more  or  less  irritative  fever. 

Prognosis. — As  this  condition  generallv  indicates  serious  disease  elsewhere, 
a  very  unfavorable  opinion  must,  as  a  rule,  be  given. 

Treatment. — Little  can  be  done  curatively,  but  trachelotomy  should  be 
performed,  if  the  dyspnoui  is  at  all  urgent,  fn  casi»s  of  aneurism  of  the  arch 
of  the  aorta,  it  is  most  imi)ortant  to  ascertain  whether  the  dyspmea  is  due  to 
direct  pressure  on  the  trachea,  or  to  pressure  on  the  recurrent  ner\'e.  The 
laryng«>s<*o]>e  at  onre  clears  up  this  |)oint.  Wheit?  the  symptom  is  due  to 
nerve  pressure,  tracheotomy  is  indicated,  whilst,  if  the  dyspnoea  be  due  to 
pressure  on  the  trachea,  it  would  1h»  useless. 

In  ad<litiou  to  the  foregoing  more  evi<lent  and  serious  forms  of  paralysis, 
there  are  others  in  which  the  tens4)rs  and  Inxors  of  the  vocal  -cords  are 
affected.  The  loss  of  jKiwer  is  gi»nerally  caused  by  a  too  violent  or  too  pro- 
longed use  of  the  voice,  and  occurs  in  singers,  clergymen,  an<l  military  or 
naval  officers.  The  most  suitable  treatment  is  Faradization,  with  comph^te 
functional  rest. 

Sptism  of  the  tensort*  of  the  vocal  cordm  is  an  affection  in  which,  the  vocal  cords 
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being  unduly  and  irregularly  stretched,  the  voice  is  feeble,  jerky,  unsteady, 
and  constantly  rises  to  a  high  key. 

Pathology. — The  condition  appears  to  be  due  to  constant  perverted  action 
of  the  vocal  cords.  The  cerebro-spinal  system  does  not  appear  to  be  at  &ult; 
but  the  affection  is  in  all  probability  simply  one  of  spasm  of  the  expiratory 
act,  in  which  the  thoracic  and  abdominal  muscles  participate. 

The  Cause  is  probably  to  be  found  in  an  artificial  and  strained  uae  of  the 
voice. 

The  Symptoms  are  those  described  in  the  definition.  The  varying  voice 
dificrentiates  it  from  the  constantly  high  pitched  tone  of  paralysis'  of  the 
laxors. 

Progfuosis  as  to  recover}*'  of  the  natural  voice  is  always  unfavorable  in  cases 
of  long  standing.     There  is,  however,  no  danger  whatever  to  life. 

Treatment  consists  in  complete  rest  of  the  voice  for  a  lengthened  period, 
soothing  inhalations,  and  the  application  of  belladonna  to  the  larynx  exter- 
nally. When  the  patient  is  allowe<i  to  ase  his  voice  again,  he  should  receive 
instruction  to  speak  slowly,  and  take  a  full  breath  at  very  short  intervals,  so 
that  the  pauses  for  rest  are  much  more  frequent  than  is  usual.  He  should 
also  be  instructed  to  speak  with  a  "  ftiU  chest " — ^that  is,  with  a  good  volume 
of  air  to  set  the  vocal  cords  in  vibration. 

Diseases  of  the  sensory  system  of  the  larynx. — Hypercesthe^^  or  increased 
sensibility,  occurring  independently  of  inflammatory  disease  or  structural 
alteration  of  the  tissues  of  the  larynx,  is  undoubtedly  a  rare  morbid  condi- 
tion, but  several  cases  have  been  reported.  The  inhalation  of  hot  sedative 
vapors  and  anaesthetics  does  good  in  some  cases,  and  narcotics  are  also  indi- 
cated.  Neuralgic  aflections  should  be  treated  on  the  ordinary  principles  which 
regulate  the  therapeutic  management  of  such  cases. 

Ancesihesm, — Although  there  is  a  great  difference  between  the  sensibility 
of  the  glottis  in  different  people,  ana^thesia  rarely  occurs  as  a  distinct  morbid 
affection.  Disease  affecting  the  origin,  or  trunks  of  the  pneumogastric  nerves, 
or  their  superior  laryngeal  branches,  would  be  likely  to  diminish  the  sensi- 
bility of  the  larynx  in  proportion  as  the  function  of  the  nerves  was  interfered 
with. 

Impaired  sens«ibility  of  the  mucous  membrane  of  the  larynx  has  been 
observed  by  Romberg  in  cholera. 


Section  IV. — Diseases  of  Trachea  and  Bronchi. 

BRONCHIAL   CATARRH. 

Latin  Eq.,  diinrrhus  h/'otir/iiorf/m  ;  Frencii  Eq  ,  Cnfarrhe  hronchique ;  GiRlfAK  Eq., 

Bronchial  Cntmn'h ;  Italian  Eq.,  Catanx)  bronchiale. 

Definition. — Tftfltration  and  (cdnna  of  the  mtieous  memhrnne  of  the  bronehiai 
tubes,  so  that  the  tiimrfaction  diminishes  their  etdibre,  attended  first  %tnth  dryness 
of  surface y  followed  by  a  xcatery  secretion,  which  subsequently  becomes  iurhia  and 
yellow;  and  sometimes  attended  with  chilliness  and  the  di^ncomfort  of  what  is  called 
a  "  commo}i  cold." 

Pathology. — The  disease  Ls  extremely  c<»mmoii,  and  certain  conditions  are 
known  to  pre<lisjx)se  towards  the  aff'ection,  as  pointwl  out  by  Niemeyer, 
namely:  (1.)  Childhoml ;  (2.)  Badly  fed  flabby  individuals,  the  walls  of 
whose  cai)illaries  are  i)robably  weak,  running  through  soft  and  yielding  tis- 
sues, with  a  tendency  to  hypeneniia  and  increased  transudation.  Tlie  ana- 
tomical constitution  a.^^sociated  with  .scrofula  and  rickets  is  of  this  descrip- 
tion ;  (3.)  A  previous  attack  pre<lisiH)ses  to  others;  (4.)  Efieminate  modes 
of  life. 
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The  directly  exciting  causes  which  Niemeyer  also  enumerates  are — 

(1.)  Impeded  evacuation  of  the  bronchial  veins. 

(2.)  Obstruction  to  the  current  of  the  blood  through  the  great  branches  of 
the  aorta  below  the  origin  of  the  bronchial  arteries,  such  as  may  be  caused 
by  the  compression  of  liquid  in  the  peritoneum,  accumulation  of  excrement 
or  of  gas  in  the  intestines. 

(3.)  Irritants  acting  directly  on  the  mucous  membrane,  such  as  dust,  va- 
pors, hot  and  cold  air.  The  irritant  materials  from  certain  trades,  such  as 
that  of  bakers,  millers,  and  stonecutters. 

(4.)  Chilling  of  the  skin  and  the  influence  of  sudden  changes  of  tempera- 
ture, as  sitting  in  a  draught  of  air  when  i)ers|)irin^  freely. 

(5.)  As  a  result  of  the  morbid  states  of  the  olood,  as  when  bronchial  catarrh 
is  a  premonitory  symptom  of  enteric  fever,  measles,  and  small-pox.  Under 
this  head  might  be  noticed  the  opinion  of  Dr.  Hyde  Salter,  that  bronchial 
catarrh  depends  on  a  s[>ecific  animal  poison,  whose  material  presence  circulates 
in  the  blood,  and  whose  irritation  acts  on  the  mucous  membrane. 

Symptoms  are  generally  combined  with  catarrh  of  the  larynx ,  of  the  naml 
mucous  membran€y  and  that  of  the  frontal  sinuji  and  conjunctiva ;  but  which 
rarely  spreads  to  the  smaller  bronchi.  Pains  "  all  over,"  aching  of  the  joints, 
limbs,  and  back,  with  a  sense  of  tightness  across  the  forehead,  and  chilliness, 
usually  usher  in  a  "  common  cold."  Then  follow  discharge  from  the  nostrils, 
at  first  watery,  with  copious  flow  of  tears,  hoameness,  or  rough  voice,  dryness 
of  throat,  furred  tongue,  thirst,  loss  of  appetite,  and  quickened  pulse. 

Treatment. — When  the  symptoms  of  a  "  common  cold  "  first  express  them- 
selves, and  even  when  the  sensations  have  extended  to  the  chest,  as  indicated 
by  the  hoarseness  and  tendency  to  cough,  the  disease  may  be  at  once  subdued 
in  a  healthy  person  by  a  full  stimulant  (but  not  narcotic)  dose  of  opium  or 
morphia  (i.  e.,  one  (/rain  of  opium,  or  a  fourth  of  a  grain  of  morphia),  at  bed- 
time; or  by  an  alcoholic  diaphoretic  drink;  or  by  five  grains  of  carbonate  of 
ammonia,  or  ten  to  twenty  grains  of  muriate  of  ammonia;  or,  if  the  appetite  is 
unimjmired,  a  full  supi)er,  followe<l  by  a  hot  alcoholic  stimulant,  may  have 
the  same  effect. 

When  the  attack  is  sudden,  and  attended  with  marked  depression,  associated 
with  a<*hing  pains  in  the  head,  back,  and  limbs,  and  much  febrile  disturbance, 
opium,  if  taken  early  enough,  is  a  jwrfect  remedy.  "One-third  of  a  erain  of 
muriate  of  morphia  ought  to  be  taken  at  l)e<ltime,  and  its  influence  will  begin 
to  be  felt  in  from  twenty  minutes  to  half  an  hour,  by  the  gradual  disappear- 
ance of  the  sense  of  intense  weakness,  the  relief  of  the  pains,  and  that  i)eculiar 
feeling  of  thon)Ugh  and  evenly  distributed  warmth  of  the  whole  body  which 
is  so  different  fnmi  fever  (m  the  one  hand  or  chilliness  on  the  other"  (Anstik, 
op.  cU,,  p.  1*20).  Natural  sleep  ought  to  supervene,  and  the  moniing  ought  to 
find  the  patient  well. 

If  such  remedies  are  delayed  t<M)  long,  the  object  next  to  be  aimed  at  is  to 
induce  a  copious  perspiration  and  a  continued  action  of  the  skin  and  kidneys, 
in  the  first  instance  by  small  doses,  frequently  repi^ated,  of  antimonial  and 
ipecacuanha  icinej<,  or  nitrate  ofpotanh,  or  acetate  ofpotaath,  as  well  as  bicarbon- 
ate of  potash  and  aqua  potaM(p^  combined,  at  a  much  later  period,  with  tinc- 
tures of  squills  and  hyoHcyumuM, 

In  the  early  stage  of  the  disease  the  bronchial  membrane  has  its  normal 
moist  condition  alteriMl  to  a  very  dry  sUite ;  and  the  object  of  treatment  is  to 
bring  about  a  return  of  the  naturally  moist  ccmdition.  This  is  Iwst  effected 
bv  the  inhalation  of  the  vapor  of  hot  water,  the  use  of  tartar  emetic  in  dos€« 
of  one-4welfth  to  one->*ixth  ol  a  grain,  the  use  of  ipecacuanha  in  one-quarter  or 
half-grain  donen;  an<l  these  may  be  aidwl  by  hemlock,  henbane,  aconite,  or 
kyaroeyfinic  acid  in  appnmriate  (loses.  From  the  frec^uent  inhalation  of  steam 
great  benefit  is  dcrivcMl  (Easton). 

Opium  has  oflen  been  regarded  as  hurtful  in  the  first  stage,  because  it  hax 
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been  taught  that  it  interferes  with  the  free  secretion  of  mucus,  so  as  to  render 
expectoration  difficult.  This  is  not  quite  true.  The  onset  of  the  catarrh  and 
free  expectoration  is  in  consequence  of  the  abatement  of  the  inflammati(m — 
opium  tends  to  subdue  the  inflammation,  and  in  this  respect  acts  as  an  expec- 
torant. Thus  it  is  often  of  great  service  in  the  first  stage  of  a  common  cold,  ^ 
as  it  is  in  most  acute  inflammations  (Flint). 

The  inhalation  of  iodine  vapor  every  tliree  or  four  minutes  for  an  hour  is  « 
said  to  be  of  service,  each  inhalation  lasting  one  minute,  by  merely  holding  a  .^ 
bottle  of  tincture  of  iodine  in  the  warm  hand  under  the  nose  (Tanner)..^ 
Total  abstinence  from  liquids  for  forty-eight  hours,  originally  recommended  f 
by  Dr.  Richard  Lower  one  hundred  and  forty  years  ago,  is  a  practice  recently^^ 
revived  by  Dr.  C.  J.  B.  Williams. 

Muriate  of  ammonia,  5^*  ^^  solution,  is  a  remedy  much  in  use  also,  combineiEa 
with  liquorice  or  syrup,  with  one  grain  of  tartar  emetic  and  one  or  two  drachma ^ 
of  antimonial  tvine,  dissolved  in  six  or  eight  ounces  of  water.  Of  this  a  table-^s 
spoonful  for  a  dose,  frequently  rei)eated,  mav  induce  relief,  when  the  discharg^^ 
from  the  nose  and  trachea  is  very  viscid.  Copious  warm  drinks  and  abundan* 
warm  bed  clothing,  to  induce  diaphoresis,  are  also  efficient  remedies  to  ~ 
used  early. 

The  object  aimed  at  in  the  treatment  of  a  "common  cold"  is  to  establish .?■ 
a  free  catarrh — to  soften  the  expectoration  and  make  the  coughing  **  loose  ^ 
and  easy.  Niemeyer  lays  down  some  practical  rules,  based  on  symptomat^^r 
indications,  to  accomplish  these  ends. 

(1.)  In  chronic  colds  or  catarrhs,  where  cough  is  incessant  and  distreasin 
and  out  of  i)r()j)ortion  to  the  expectoration,  narcotics  are  indicated — such 
ten  grains  of  Dover's  powder  at  bedtime,  or  the  camphorated  tincttire  ofcpi 
(paregoric  elixir).     External  counter-irritants  are  also  of  service  in  the  fbrran 
of  mustard  poultice,  "  mustard  leaves,"  or  blistering  substances,  short  of  veasi- 
cation,  such  as  stimulating  liniments.     Chlorate  of  potass  is  alsd  a  usefflii 
remedy  (Flint). 

(2.)  Dyspncea,  with  extensive  sibilant  rhonchus  and  irritability  of  fclie 
mucous  membrane,  are  also  relieved  by  narcotics,  combined  with  ipecaeuan^M, 
or  with  iHrtar  emetic.  But  narcotics  arc  contraindicated  if,  owing  to  the  feeble- 
ness of  the  patient,  the  efforts  of  expectoration  arc  inadequate  to  prevent  accu- 
mulation in  the  bronchial  tubes. 

AlknUne  carhonairH  ])ossess  the  property  of  thinning  and  rendering  easier  of 
expectoration  the  viscid  bronchial  secretion,  and  are  on  that  accHiunt  to  1* 
rccommended,  especially  wherc  the  c<indition  of  the  urine  suggests  such  teco^ 
dies ;  but  if  care  be  taken  to  watch  the  remedy,  and  that  nothing  contr»in" 
dicates  its  administration,  opium  in  its  many  forms  is  the  moat  useful  remedy* 
80  long  as  the  first  stage  of  inflammation  exists.  Preparations  of  eoni'U^ 
hyoscijamus,  or  hydrocyanic  acid,  must  be  used  in  cases  wherc  opium  is  con  tit- 
indicated. 

(3.)  When  the  secrction  is  profuse,  with  relaxation  of  the  mucous  membr*n^ 
of  the  bronchi,  when  large,  soft,  moist  rales  are  heiird,  stimulant  expectomD** 
are  indicated — senega,  squill.'ij  carbonate  of  ammonia,  benzoin,  and  oilofeub^ 
Remedies  in  the  form  of  gas  are  also  of  serv'ice,  such  as  the  fumes  of  tar,  b/ 
boiling  it  alone  or  mixed  with  water;  also  vapor  of  turpentine,  half  a  drachm 
being  put  into  a  bottle  of  hot  water,  the  patient  inhaling  for  a  quarter  of  ^ 
hour,  four  times  a  day,  through  a  mouthpiece  attached  to  the  bottle. 

In  all  cases  absolute  rest,  vegetable  diet,  demulcent  drinks,  and  small  do«8 
of  antimonials  will  greatlv  tend  to  bring  about  relief.  A  pint  of  any  demul- 
cent fluid  (such  as  linseed  tea),  with  two  drachms  of  antimonial  wine,  taken 
in  small  quantities,  so  as  to  be  consumed  in  twenty-four  hours,  will  be  fouM 
*  good  standard  prescription.  Gum  arabic,  in  the  proportion  of  one  ounKt^ 
the  pint  of  water,  or  decoction  of  marshmalloiv,  or  of  dried  fruits,  is  a  gOM 
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Bubstitute  for  the  Unseed,  and  may  be  flavored  with  anything  agreeable  to 
the  taste  of  the  patient,  such  as  orange  or  lemon  syrup. 

If  much  fever  exists,  a  very  hot  foot-bath  just  before  going  to  bed  has  a 
soothing  effect.  The  air  of  the  bedroom  must  be  kept  at  about  60°  Fahr., 
not  below,  and  the  patient  must  remain  as  quiet  as  possible. 

Generally,  in  prescribing  cough  mixtures,  which  ought  if  possible  to  be 
avoided  (seeing  that  they  so  impair  the  functions  of  the  stomach),  the  follow- 
ing conditions  ought  to  be  adhered  to  in  devising  the  mixture: 

(1.)  That  the  prescription  should  be  in  the  form  of  fluid  remedies, — solu- 
tion, or  infusion  of  wines  or  syrups  of  the  drugs. 

(2.)  That  the  dose  should  not  exceed  one  teaspoonful. 
(3.)  That  the  proportions  contained  in  the  mixture  should  be  so  arranged 
tliat  a  dose  may  be  given  every  two,  three,  four,  or  six  hours,  according  to 
the  urgency  and  acuteness  of  the  symptoms. 

Such  a  mixture  may  contain  in  each  dose,  for  an  adult,  from  t«n  to  thirty 
minims  of  cttitimonml  wine,  or  of  ipecacuanha  mne,  or  of  tincture  of  mngidnaria, 
or  of  m/rup  of  aquifls,  or  of  vinegar  of  sqnill^f  with  two  minims  to  four  minims 
of  hydrocyanic  acid,  or  thirty  to  sixty  minims  of  tincture  of  hyoscynmiis  or  of 
eonium;  or  from  two  to  four  minims  of  tineture  of  opium;  or  from  thirty  to 
«ixty  minims  of  camphorated  tincture  of  opium. 


BRONCHITIS. 

Lahn  Eq.,  Bronchitis;  French  Eq.,  BrcmehHe.;  German  £q.,  Bronchitis;  Italian 

Kq.,  Brunch  itide. 

Ocftnitioil. — Inflammation  of  the  air-passages  lending  to  the  pulmonary  vesi- 
*fe,  eharaeterized  by  hoarsetuiss^  moderate  cough,  heat,  and  soreness  of  the  chest 
anteriorly — symptoms  u>hich  are  more  and  more  intense  accord ina  to  the  severity 
^ihe  disease.  The  natural  mucous  secretion  is  at  first  arrested,  but  subsequeiitly 
*•  becomes  increased  in  amount  and  altered  in  quality,  tending  to  assume  the  cor- 
yvKular  character. 

Pathology  and  Morbid  Anatomy. — The  mucous  membrane  lining  the 
bronchial  tul)es  may  undergo  the  inflammatory  process,  followed  by  results 
peculiar  to  the  texture  of  the  part  affected,  and  the  dimensions  of  the  tulies. 

In  diffuse  bronchitis  we  find  the  inflamed  ix>rtions  of  the  mucous  membrane 
of  a  deep  venous  red,  and  this  rednass  may  be  general  or  partial,  in  si)()ts, 
•treaks,  or  arborescent  forms,  the  result  of  injection  and  of  ecchymosL*.  The 
Baore  asthenic  the  inflammation,  or  the  more  feeble  and  cache(?tic  the  patient, 
^  more  livid  and  purple  is  the  redness,  and  the  greater  the  ecchvmosis. 
The  substance  of  the  mucous  membrane  also  is  softened,  swollen,  and  easily 
*^nj,  the  result  of  inflltration,  causing  an  anlema  which  reduces  the  calibre  of 
«*e  tubes.  The  secretion  of  the  tubes,  at  first  arrested,  is  eventually  increased 
jn  Quantity  and  variously  altered  in  quality.  It  becomes  thin,  watery,  and 
'fotny,  and  subseciuently  thicker  and  more  consistent,  assuming  the  appear- 
•^  of  pus  (see  vol.  i,  p.  67).  Abortive  or  young  e])ithelial  cells,  loaded 
JJ^th  serous  effusions,  and  losing  their  vital  cohesion  with  the  basement-mem- 
**>ane,  are  rapidly  and  easily  discharged,  constituting  the  thin,  watery,  frothy, 
•Cfous  expectoration  of  bronchitis  in  its  early  stage.  Fibrinous  exudation 
•'"hflequently  abounds,  and  the  expectoration  becomes  tenacious,  more  opaque, 
Jod  even  pus-like.  Occasionally  it  has  occurred  that  the  expec'to ration  of 
»*WMichiti«  IS  of  a  very  fetid  charact(.»r,  so  that  the  case  simulates  gangrene  of 
^e  lungs.  An  instance  of  this  description  (with  other  analogous  cases)  has 
»*Ctti  carefully  described  by  Dr.  I^aycock,  Professor  of  the  Practice  of  Medi- 
ae in  the  Lniversity  of  Edinburgh.  A  chemical  analysis  of  the  expectora- 
UoQ  in  this  case  demonstrated  the  presence  of  butyric  and  ac^ic  acids;  and 
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tlie  odor  was  characteristic  of  the  butyrates  oj  ethyl.  It  resembled  the  smell 
of  tlie  May-flower  or  apple-blossoms,  but  was  combined  with  an  odor  of  fieces 
{Med,  Turns  and  Gazefte,  May,  1857,  p.  480).  This  condition  is  generally 
associated  with  dilatation  of  the  tubes  (Bronchieetasis), 
.  When  the  chest  is  opened  after  death  in  cases  of  acute  bronchitis,  where 
the  finer  or  capillary  bronchial  tubes  have  been  implicated  so  as  to  be  ob- 
structed or  occluded  by  mucus,  the  lungs  do  not  collapse  as  they  ought  to  do 
in  health ;  but,  on  the  contrary,  they  bulge  out  of  the  opened  thorax  with 
considerable  force,  so  as  to  convey  the  idea  that  they  were  too  bulky  for  the 
cavity  which  contained  them ;  and  which  did  not  contain  them  without  com- 
pression of  the  air  contained  in  the  air-cells;  and  although  the  inspiratory 
expansion  of  the  chest  ceased  with  death,  the  lungs  do  not  collapse  on  account 
of  the  obstructed  bronchi  preventing  the  escape  of  the  air  in  the  alveoli 
(Niemeyer). 

Bronchitis  may  affect  one  lung,  or  both  lungs,  or  a  part  of  a  lung,  and  the 
upper  lobes  are  more  commonly  affected  than  the  lower  ones.  The  larser 
bronchi  arc  also  sup|)osed  to  be  more  commonly  inflamed  than  the  smaller 
ones.  Hence  it  is  that  the  more  marked  primary  effects  of  bronchitis  are 
most  obvious  in  the  bronchi  towards  the  roots  of  the  lungs;  while  the  secon- 
dary effects  which  are  apt  to  follow  a  prolonged  or  severe  attack,  such  as 
vemcular  emphysema^  are  mostly  developed  towards  the  pleural  surfaces  of  the 
lungs,  and  es])ecially  towards  those  surfaces  most  directly  under  the  influence 
of  the  expansion  of  the  more  movable  portions  of  the  thoracic  parietes. 

A  result  of  bronchitis  which  in  its  morbid  anatomy  may  be  mistaken  for 
tubercle  of  pulmonary  phthisis  has  been  recently  demonstrated  by  Zenker,  of 
Dresden.  It  is  described  as  catarrhal  induration  of  the  pulmonary  air- 
vesicles,  by  the  accumulation  of  epithelium  carried  into  them  from  the  ad- 
joining smaller  bronchi,  and  which  eventually  fills  up  and  consolidates  the 
vesicular  structure  of  the  lung  where  this  takes  place.  Zenker  is  one  who 
does  not  believe  in  the  possession  of  epithelium  by  the  air-vesicles;  and  the 
tortuous  vessels  seen  in  them  like  varicose  veins,  esj>ecially  in  stenosiA  of  the 
mitral  valve,  he  regards  as  the  normal  state  of  vessels  which  are  naked  and 
uncovered  by  epithelium. 

One  most  direct,  invariable,  and  important  result  of  bronchitis  in  the  adult 
Ls  condensation  of  the  vesicular  substance  of  the  lung,  of  a  peculiar  tyjie,  as 
a  result  of  mucous  or  other  obstruction  in  the  air-tul)es  leading  to  the  con- 
densed jmrtiou.  Professor  W.  T.  (xairdner  has  shown  thb*,  and  that  such  a 
condensation  is  most  apt  to  occur  in  bronchitis  associated  with  asthenia, 
although  in  such  cases  the  amount  of  obstruction  maj'  be  small,  as  in  patients 
debilitated  by  disease  or  by  age.  Such  condensation  is  also  produced  by 
collapse  of  the  pulmonary  vesicles,  the  boundaries  of  this  local  condensation 
being  distinctly  nia])ped  out  by  the  interlobular  divisions  of  the  pulmonary 
lobules  implicated.  Such  collapse,  when  extensive  and  sudden,  is  not  only  a 
frecjuent  cause  of  death,  but  at  the  same  time  it  is  a  fleeting  temporary  con- 
dition of  immense  frecjuency,  and  important  practically  to  distinguish  from 
the  condensation  of  pneuuKmia. 

The  morbid  anatomy  of  bronchitis,  which  an  examination  of  the  air-jwu*- 
sages  discloses,  shows  that  obstruction  in  the  tubes  may  be  due  to  fluid  mucus, 
or  even  to  solid  fibrinous  coagula,  or  more  or  less  prolonged  spa.sm  of  the 
circular  muscular  fibre,  and  that  such  obstructions  tend  t^)  the  pnnluction  of 
pulmonary  collajwie;  and  if  the  obstruction  be  considenible  and  persistent, 
large  ]>ortions  of  the  lung  may  be  emptied  completely  of  air  in  the  ccmn*e  of 
a  few  hours.  The  mechanism  by  which  an  obstniction,  such  as  mucous  fluid 
or  more  solid  substances,  brings  about  this  collapse,  api)ears  sufficiently  obvi- 
ous when  it  is  observed  that  such  obstruction  is  never  absolutely  complete. 
The  air  gradually  finds  its  way  out  by  the  edges  of  the  obstructing  substance, 
imjmcted  as  it  is  more  or  less  in  a  series  of  diminishing  tubes,  such  as  tlie 
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bronchi,  and  acting  the  part  of  the  ball-valve  of  a  Rjringe,  so  that  when  the 
obfitruction  is  driven  onwards  towards  the  narrower  tuoes  by  the  force  of 
inspiration,  occlusion  is  more  or  less  perfect  only  in  the  one  direction.  The 
expiratory  force,  however,  so  long  as  there  is  air  in  the  vesicles,  constantly 
tends  to  dislodge  the  obstructing  body  by  pushing  it  towards  the  wider  end 
of  the  tube.  While,  therefore,  the  entrance  of  the  air  is  constantly  and  more 
or  leas  effectually  opjx)sed,  its  exit  is  always  permitted,  so  that  ultimately  the 
air-vesicles  of  tfie  tubes  beyond  the  seat  of  obstruction  become  completely 
emptied,  and  they  collapse.  The  result  of  such  collapse  is  a  conden.*«itiou  of 
the  tissue  of  the  lung — a  condition  which  had  previously  been  ascribed  to  a 
limited  inflammation  of  the  pulmonar}"  tissue,  known  as  lobular  pneuvwnia, 
and  which  was  commonly  behoved  to  be  peculiar  to  infants.  Such  collapse 
and  condensation  of  the  lung,  however,  whether  in  the  lobular  or  diffused 
form,  is  an  exceedingly  common  lesion  in  the  adult,  as  shown  by  Dr.  West 
and  confirmed  by  Dr.  W.  T.  Gainlner,  especially  in  old  j)ersons,  in  typhus 
fever  and  in  fatal  dvt^ntery,  and  is  always  associated  with  a  certain  degree  of 
bodily  weakness.  f)r.  Gairdner  has  further  shown,  however,  that  it  is  almost 
invariably  found  as  a  conconntant  of  fatal  bronchitis,  and  that  it  depends 
on  the  obstruction  of  the  tubes,  as  just  described.  When  this  collapse 
becomes  permanent,  it  leads  to  still  more  obvious  and  important  results: 

1.  Like  other  parts  which  become  useless,  the  collapsed  portions  become 
atrophied,  leaving  only  a  small  amount  of  fibrous  tissue  m  its  place,  the 

S roper  and  special  elements  of  the  pulmonarj'  tissue  having  disappeared, 
ucn  an  atn)i)hy  causes  a  diminution  of  the  volume  of  the  lung  at  the  place 
where  the  collapse  occurs. 

2.  By  a  definite  law  (which  may  be  expressed  thus:  That  a  compeumtion 
by  increased  volume  in  one  or  more  parU  of  the  tlioraele  vUcera  invariahly  occurs 
to  make  up  for  dimhmhed  bulk  in  another^  the  internal  capacity  of  the  chest 
remaining  the  same)  this  pulmonary  collajKse  and  atn)phy  invariably  leads  to 
vesicular  emphysema  of  the  lung,  and  may  even  tend  to  dilatatitm  of  the 
heart  itself.  The  most  constant  result  of  c()llai)se,  however,  is  emphysema, 
80  much  so  that  the  one  almost  never  occurs  without  the  Other. 

Bearing  uiwn  these  statements,  several  general  phenomena  have  been 
noticed,  which  may  be  thus  shortly  enunciated : 

1.  That  emphysematous  portions  of  lungs  are  almost  invariably  free  from 
every  diseased  apjKjarance,  except  the  dilatation  of  the  air-vesicles,  and  the 
consequent  stretciiing  and  disorganization  of  their  i)arietes. 

2.  That  the  bronchi  leading  to  them  are  usually  (}uite  free  from  obstruc- 
tion. 

3.  That  vesicular  emphysema  by  increase  of  volume  of  those  portions  of  the' 
lung  to  which  the  air  has  access,  comiHiUsates  for  the  diminished  volume  of 
the  colla})se<i  }X)rtion. 

4.  That  the  vesicular  emphysema  prevails  in  the  op]>osite  parts  of  the  lung 
to  those  in  which  the  direct  effects  of  br<)U(*hitis  are  oliserved. 

The  following  are  the  forniH  of  bronchitis  which  may  be  clinically  rec'og- 
nized:  (1.)  Acute  bronchitis  ia)  of  the  larger  and  mcdium-Hized  tubes — (b.) 
Capillary  bronchitit*^  and  of  the  tubes  generally — the  '* peripneumonia  notha"  of 
the  older  uriters;  (2.)  Chronic  bronchitis;  (3.)  Plastic  bronchitis;  (4.)  Mechani- 
cai  bronchitis,  nuvh  an  knife-irrinders*  disease — carhonaceou*  bronchitis,  or  bla(*k 

hthisis;  (5.)  Bronchitii*  i*ec<)ndary  to  grneral  d incases,  such  as  typhoid  fever ; 

6.)  Bronchitis  secondary  to  blood-diseases;  (7.)  Syphilitic  bronchitis. 


(a.)   General  Symptoms  of  Acute  Bronchitis  of  the  lAirger  Tubes. 


s 


Bronchitis,  of  whatever  kind,  is  generally  preci»ded  by  fever,  but  more 
commonly  by  symptoms  of  what  is  n)mmon[y  called  "a  cold"  or  "a  cold  in 
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the  cheMf**  as  already  described.  It  often  commences  without  any  previous 
illness,  and  the  uneasy  sensations — frequently  commencing  about  the  region 
of  the  frontal  sinuses,  gradually  pass  aown  the  nasal  mucous  passages,  and 
thence  by  the  trachea  and  windpipe — are  experienced  in  the  chest,  especially 
over  the  anterior  region.  The  symptoms  of  bronchitis  becoming  developed 
are  expressed  by  the  hoarse  altered  voice,  the  cough  and  expectoration,  and 
are  too  palpable  to  allow  us  to  mistake  the  nature  and  existence  of  the  dis- 
ease, in  a  very  few  instances  of  diffuse  inflammation,  especially  in  eapiUary 
broiichUiSf  the  cough  is  dry  and  without  expectoration ;  but  far  more  eeneraily 
it  is  accompanied  by  sputa.  The  sputa  vary  greatly  according  to  tne  diftr- 
ent  degrees  of  inflammation,  or  according  as  that  inflammation  is  acute  or 
chronic,  sthenic  or  asthenic.  In  acute  cases  it  is  at  first  a  thin  mucus,  some- 
times streaked  with  blood,  then  more  opaque,  and  lastly  purulent;  in  more 
chronic  cases  it  may  be  merely  a  muciform  saliva,  or  a  gelatin iform  mass ;  or 
it  may  be  like  the  unboiled  white  of  egg,  so  tenacious  that  it  may  be  poured 
from  one  vessel  into  another  without  separating.  In  other  instances  it  is 
puriform,  var}'ing  from  a  laudable  pus  to  a  red  or  green  putrilage.  When 
purulent,  it  is  usually  formed  into  {*upta,  but  in  a  few  cases  it  is  thrown  up  in 
large  quantities  unmixed,  as  from  an  abscess.  The  quantity  of  matter  expec- 
torated also  varies  greatly ;  sometimes  only  a  few  sputa  in  the  morning,  at 
others  half  a  pint  or  a  pint  in  the  twenty-four  hours,  while  other  patients 
actually  die  suffocated  from  the  immense  quantitv  which  is  suddenly  poured 
out,  causing  obstruction  of  tubes  and  collapse  of  tfie  vesicular  structure  of  the 
lungs. 

The  cough  is  seldom  accompanied  by  any  pain  in  the  inflamed  membrane, 
and  has  many  degrees  of  violence.  It  may  occur  in  paroxysms,  and  the  sputa 
be  discharged  after  a  violent  effort,  at  night  or  in  the  morning,  or  at  other 
definite  intervals.  Again,  it  may  be  incessant,  harassing  the  patient  at  every 
instant,  causing  a  sense  of  soreness  or  constriction  of  the  chest,  and  sometimes 
severe  pain  at  the  ensiform  cartilage,  in  consequence  of  the  mechanical  exer- 
tion of  coughing. 

The  urine  of  bronchitis  varies  greatly,  as  the  grades  of  the  disease  are  almost 
infinite,  from  a  very  slight  affection  of  the  larger  tubes  to  a  disease  involving 
all  the  smaller  tubes  of  both  lungs,  accompanied,  perhai)S,  by  collapse  of  the 
air-cells  in  some  cases,  and  impeding  aeration  to  a  great  degree  in  all.  In 
these  cases  the  urea  is  in  large  amount,  and  the  ])igment  is  increased,  while 
the  chloride  of  sodium  is  sometimes  as  deficient  as  in  the  height  of  exten.sive 
hepatization  ;  and  it  appears  to  Dr.  Parkes  that  those  cases  in  which  the  uri- 
nary ingredients  are  in  extremely  small  amount  are  more  commonly  those  of 
severe  and  general  capillary  bronchitis.  The  retenti(m  or  non-excretion  of 
the  urinary  substances  seem  to  be  more  common  in  diseases  attende<l  with  a 
considerable  imixidiment  to  aeration  than  in  other  affections  in  which  the 
absorption  of  oxygen  is  presunuiblv  less  interfered  with  (Parkes,  On  th^  Urine, 
p.  282). 

With  res])ect  to  the  effects  of  the  cough  on  the  constitution,  the  patient 
(suj)posing  the  disease  to  be  unconnected  with  any  morbid  poison  or  organic 
affection  of  the  substance  of  the  lung),  suffers  little  in  his  general  health,  and 
often  feels  he  would  be  well  if  he  could  get  rid  of  "  the  cough."  In  other 
cases  he  loses  flesh,  ejecting  every  meal,  from  the  violence  of  the  cough,  or  he 
sinks  into  a  state  of  marasmus  simulating  phthisis.  HL<  pulse  is  gtmerally 
natural,  although  in  some  cases  it  isfre(iuent;  his  bowels  also  are  n»gular. 
In  bad  cases,  however,  the  patient's  nights  are  broken,  and  he  sleeps  towards 
moniing;  while  in  slighter  cases  he  sleeps  through  the  night,  but  is  disturbed 
early  in  the  morning  by  cough  and  ex])ectoration. 

The  duration  of  bronchitis  is  uncertain.  It  sometimes  terminates  in  a  few 
hours,  sometimes  in  a  few  days,  ceasing  with  the  cold  weather  that  ushereil  it 
in.     In  other  cases  its  duration  is  long,  and  it  is  with  difficulty  recovered 
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from ;  thus  often  laying  the  foundation  of  other  formidable  diseases  which 
may  ultimately  destroy  the  patient.  In  old  persons  it  generally  returns  every 
winter,  or  lasts,  with  intermissions,  during  the  whole  year. 

Pfaysieal  Symptoms. — The  natural  and  healthy  respiratory  bruit  of  an  adult 
has  been  eoin[)ared  to  the  sound  heard  during  the  calm  slee])  of  a  healthy 
child.  In  bronchitis  this  sound  in  the  adult  is  changed,  and  varies,  in  different 
caties,  from  a  tolerably  sharp  sound,  which,  when  multiplied  from  a  number 
of  bronchi  similarly  diseased,  resembles  a  chirping  sound,  or  the  bass  notes  of 
the  violoncello,  'fhe  sounds  thus  embrace  a  musical  scale  of  considerable 
compass,  the  principal  and  more  marked  division  of  which  compose  the  mno- 
row  and  sibilant  rales,  as  they  are  termed.  The  cause  of  the  higher  notes  has 
been  supposed  to  be  owing  to  a  thickening  of  the  mucous  membrane  at  the 
orifices  of  the  various  bronchial  tubes,  so  that  the  natural  embouchure  is  nar- 
rowed, and  a  musical  wind  instrument  is  thus  formed.  To  those  who  have 
obser\'ed  in  the  dead  body  a  swollen  state  of  the  bronchial  membrane,  this 
explanation  may  seem  satisfactory ;  but  to  those  who  have  not  seen  such  a 

Shenomenon,  it  seems  more  easy  to  explain  this  morbid  sound  by  the  different 
egrees  of  contraction  of  the  circular  and  longitudinal  fibres  of  the  bronclii, 
in  the  same  man"iier  as  we  observe  contraction  of  the  muscular  fibres  of  the 
oesophagus,  or  of  the  small  iutostincs,  causing  a  constriction.  Bcsid.es  the 
alteration  of  tone  of  sound  in  bronchitis,  its  quality  is  also  often  affected  by 
the  presence  of  liquid  matters  within  the  cavity  of  the  bronchi ;  and  hence 
we  have  it  interrupted  and  modified  by  the  air  passing  through  bubbles  of 
mucus;  and  as  the  size  of  these  bubbles  and  their  viscidity  varv'.so  the  sounds 
vary.  Hence  a  scale  was  established  by  Laeimec,  whose  extremes  are  the 
"  r&le  muqueux,"  and  the  **  rale  tracheal ;"  the  former  representing  the  burst- 
ing of  small  slightly  viscid  bubbles,  the  latter  larger  ones  of  greater  tenacity, 
and  yielding  a  gurgling  sound.  Sometimes  this  nmcus,  instead  of  being  fluid, 
hardens  so  as  occasionally  to  adhere  and  play  as  a  valve,  giving  rise  to  a 
clicking  noise.  Tht^e  are  the  various  morbid  sounds  heard  in  bronchitis  ;  and 
the  danger  of  this  disease  is  denoted  by  the  quantity  of  fluid  effused,  and  may 
be  judged  of  by  the  nature  of  the  sound.  The  sharp  chirping  sound  is  more 
to  be  feared  than  the  graver  and  deeper  notes ;  for  grave  sonorous  notes 
originate  in  the  larger  tubes,  chirping  whistling  notes  in  the  smaller;  and  the 
danger  in  bronchitis  increases  in  proportion  as  the  finer  bronchial  tubes  be- 
come involved  {Edin.  Med.  Journal,  1864,  p.  1114).  When  the  sounds  of 
expiration  are  also  much  prolonged,  severe  bronchial  inflammation  is  indi- 
cated. 

Percussion  genenillv  returns  a  healthy  sound  in  bronchitis.  An  im})ortant 
physical  sign  is  one  which  indicates  a  sudden  disapi)earanceof  the  res[)iratory 
murmur  over  a  definite  part  or  parts  of  the  lung,  rercussion  sometimes  shows, 
however,  that  the|)art  still  contains  air  ;  and  therefore  it  is  presumed  that  the 
disa])ix^nince  of  the  murmur  is  due  to  obstruction  of  one  or  more  of  the 
bronchial  tubtv**;  and  which,  as  already  shown,  may  lead  to  collapse,  condensa- 
tion, atrophy,  and  emjthy^ema.  In  some  castas  the  re?*piration  is  greatly  accele- 
rated, varying  from  3(3  to  50  or  68  in  a  minute,  esiKK-ially  in  cases  of  capillary 
bronchitis.  The  ])uls(»  at  the  same  time  rapidly  loses  its  strength,  and  becomes 
excessively  fnjqucnt — 120  to  ir>0.  The  ratio  of  the  respiration  to  the  pulse  is 
therefore  greatly  altered  from  the  normal  standard — that  is,  about  4  or  4^ 
beats  of  the  j)ulse  for  every  respinition ;  and  thus  puUe-respiration  ratios  of 
3.0,  2.5,  or  2.25  to  1  are  not  uncommon. 

Diagnosis. — It  is  hardly  possible  to  confound  bronchitis  with  any  other 
disease;  but  there  is  ofhMi  much  difficulty  in  assigning  its  cause  and  distin- 
guishing it  fnmi  phthisis.  The  absence  of  grt»at  emaciation,  ami  the  clear 
resonance  retunu^l  on  striking  the  chest,  are  the  most  salient  |)oints  in  diag- 
nosis. 
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(b.)  Acute  Catarrh  of  the  Smaller  Bronchi  {CapUhry  Bronehitii). 

Here  the  cough  is  of  far  more  violent  character  from  the  commencement, 
and  the  sputa  scanty.  The  seat  of  pain  in  the  chest  is  mainly  at  the  pointe 
of  insertion  of  the  muscles  upon  the  chest  and  epigastric  regions,  from  the 
spasmodic  jerking  movements  of  the  act  of  cougning,  which  is  of  a  violent 
character,  and  continues  in  long  paroxysms. 

The  sputa  from  these  smaller  bronchi  contain  no  air,  and  are  specifically 
heavier  than  water.  They  are  extremely  tenacious,  and  retain  the  shape  of 
the  small  thread-like  tubes  from  which  they  come.  They,  therefore,  cling  to 
the  lighter  and  frothy  secretion  of  the  larger  tubes,  which,  being  full  of  air, 
floats  on  the  surface  of  water.  Thus,  when  the  expectoration  of  acute  capil- 
lary bronchitis  is  cast  into  water,  the  fine  filaments  of  the  adhesive  thread-like 
exudation  can  be  seen  hanging  in  the  water,  suspended  from  the  frothy  mucus 
which  floats  on  the  surface. 

Differences  of  opinion  prevail  as  to  the  frequency  of  this  form  of  bronchitis, 
and  also  as  to  the  ages  at  which  it  prevails.  Niemeyer  describes  it  as  com- 
mon in  the  adult  and  in  children,  and  in  old  persons  debilitated  in  health. 
It  has  been  generally  regarded  as  most  common  at  the  two  extremes  of  life — 
infancy  and  old  age, — its  occurrence  in  youth  or  adult  age  as  exceptional,  and 
then  only  amongst  the  weakly.  Dr.  Clvmer's  experience  leads  him  to  believe 
that  it  is  more  commcm  in  adults  of  botb  sexes  than  is  generally  admitted,  and 
is  not  limited  to  those  of  feeble  health  or  the  infirm  from  previous  disease.  It 
may  hapj>en  in  persons  of  vigorous  and  sound  constitution.  He  cites  the 
death  of  the  late  Emperor  Nicholas,  of  Russia,  in  the  full  strength  of  man- 
hood, and  refers  to  a  fatal  case,  related  by  Dr.  T.  K.  Chambers,  of  a  clergy- 
man "of  large  frame  and  great  height."  Dr.  Clymer's  observations  have 
also  sati.sfled  him  that  capillary  bronchitis  was  not  uncommon  among  the 
American  soldiers  during  the  American  war,  especially  the  colored  troops, 
and  that  it  was  oftxjn  mistaken  for  pneumonia  or  ordinary  acute  bronchitis. 

It  is  sometimes  met  with  as  a  secondary  or  intercurrent  affection  in  the 
course  of  exanthenuita  in  children,  particularly  of  meiu«les  {Broncho-pneumonia 
of  Trousseau ). 

It  has  also  been  described  as  lobular  pneumonia  when  coincident  with 
collapse  of  the  lobules. 

The  following  excellent  account  of  the  remaining  features  and  treatment  of 
this  disciise  is  given  by  Dr.  Clymor: 

**  Symptoms. — An  attack  of  capillary  bn)nchitis  may  begin  with  shivering, 
though  an  initial  chill  is  much  less  frec^uent  than  in  pneumonia.  Headache 
is  often  comj)lained  of,  the  tongue  is  furred,  the  face  i)allid,  and  the  expres- 
sion anxious,  often  from  the  outset.  There  is  a  fe(»ling  with  an  aspect  of  gen- 
eral debility,  frequently  from  the  beginning,  and  out  of  projwrtion  to  the 
objective  symptoms,  the  patient  having  the  appearance  of  being  in  the  first 
stage  of  a  continued  fever,  though  the  pciculiar  besotted  look  is  wanting.  The 
breathing  soon  becomes  hurried  and  somewhat  laborious;  an  incessant  hack- 
ing cough  sets  in,  which  is  generally  dr}',  with  the  occ^asional  expulsion  of  one 
or  more  grayish,  or  yellowish-gray,  stiff  |)ellets;  or  there  is  scarce,  frothy 
expectoration.  The  pulse-rate  is  quickened,  the  skin  dry,  and  its  tempera- 
ture variable.  (There  is  yet  no  reliable  record  of  the  body-heat.)  These  symp- 
toms soon  grow  worse;  the  breathing  becomes  more  accelerated  and  difficult, 
and  the  breath lessness  more  harassing.  The  ratio  of  the  respiration  to  the 
pulse  is  always  high,  the  respirations  going  up  to  sixty  or  even  seventy  in  the 
minute,  with  a  pulse-rate  of  120  or  130,  the  ])ulse  n^sjnration  ratio  being 
changeii  from  4.5  to  2.  The  supplementary  respiratory  muscles  are  brought 
into  vigorous  action,  and  the  supra-sternal,  mastoid,  scalenal,  and  infra-xiphoid 
spac^es,  and  the  base  of  the  chest  along  the  insertion  of  the  diaphragm,  are 
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forcibly  sucked  in  at  each  inspiratory  effort.  The  face  betokens  great  suffer- 
ing and  is  of  a  bluish  hue,  the  lips  are  puq)le,  the  conjunctiva  has  a  oluish-gray 
tint  and  is  turgid,  and  the  skin  of  the  extremities  is  of  a  dusky  hue,  and  fre- 

aueotly  at  times  cool  and  moist.  There  is  great  exhaustion.  In  many  cases 
bese  symptoms  are  for  a  while  paroxysmal,  with  intervals  of  comparative 
oomlbrt  between  the  exacerbations.  If  the  disease  progresses,  all  the  phenom- 
ena due  to  deficient  oxygenation  of  the  blood  are  aggravated ;  the  cyanosis 
deepens,  the  facial  anxiety  is  extreme  and  distressing,  the  surface  is  livid 
and  damp,  words  are  spoken  with  great  difficulty,  the  d^'spnooa  is  intense, 
and  all  the  respiratory  muscles  are  forcibly  working;  the  patient  is  unable  to 
lie  down,  though  completely  worn  out.  A  frequent,  short,  moist  cough,  com- 
ing on  in  spells,  re])laccs  the  ceaseless  hack,  and  exi)ectoration  becomes  free, 
the  sputa  being  brought  up  during  or  after  each  fit;  they  are  frothy  and 
aerated  throughout,  or  spongy  at  the  top,  ropy,  and  adhering  together  as  a 
single  mass  when  turned  out  of  the  vessel.  As  death  approaches  the  pulse 
usually  becomes  more  rapid,  and  is  large  and  compressible,  and  then  small 
and  thready.  The  respiratory  efforts  are  less  violent,  the  number  of  respira- 
tions begin  to  lessen,  and  the  pulse-respiration  ratio  falls,  and  approaches  to 
a  more  natural  standard — the  deepening  asphyxia  probably  making  the 
patient  less  sensible  of  the  re8piratx)ry  wants — and  carbonic  narcosis  may  pos- 
sibly, in  some  cases,  retard  the  heart's  action,  and  decrease  the  pulse-rate. 
Towards  the  fatal  end,  both  the  cough  and  the  exiKJctoration  cease,  and  death 
happens  from  apnoea. 

"The  phyifical  mgm  of  capillary  bronchitis  are,  pemi^ion-soundy  at  first 
natural  over  the  whole  chest ;  subse<iuently  it  may  be  slightly  exaggt»rated 
over  the  su|)erior  and  interior  regions,  from  the  emphysematous  state  of  the 
air-cells ;  and  in  some  cases  there  are  limited  spaces  of  dulness,  owing  to  col- 
lapse of  the  air-cells  of  one  or  more  lobules,  caused  by  obstruction  of  a  bron- 
chial tube :  towards  the  close  there  may  be  diminished  wrcussion-resonanw 
on  account  of  pulmonar}'  a?dema,  and  exwssive  accumulation  of  the  morbid 
products  in  the  air-cells  and  terminal  air-tubes.  Auwultation  in  the  begin- 
ning shows  the  respiratory  murmur  clearer  and  somewhat  exagi^rated  in  the 
upper  portions  of  the  lung,  with  diffused  dry  rhonchi  over  the  chest,  the  sono- 
rous rhonchus  being  oflen  quite  loud  and  musical  and  the  sibilant  of  high 
pitch  ;  if  the  respirator}'  murmur  is  not  masked  by  the  rhonchi,  it  is  in  these 
regions  feeble ;  as  we  proceed  downwards,  and  as  the  disease  progresses,  the 
distinctive  rhonchus  of  capillary  bronchitis — the  subcrepitant — is  heanl,  par- 
ticularly in  the  [H»sterior  inferior  regions.  This  fine  moist  rhonchus  is  mainly 
an  inspiratory  sound,  though  audible  in  expiration,  and  is  described  as  resem- 
bling the  continuous  bursting  of  innumerable  small  unequal  bubbles,  or  the 
sound  produced  by  squeezing  a  not  t«K>  wet  s|M)nge  close  to  the  ear.  Heard 
at  first  about  the  base  of  the  lungs,  it  soon  bccomw  audible  over  nearly  the 
whole  ch(»t,  above  and  Ixilow,  front  and  back,  moving  always  uj)wards;  it  is 
from  the  beginning  symmetrical.  If  the  larger  air-tubes  are  more  involve<l, 
a  mu(*ous  or  submucous  rhonchus  may  replace  the  dry  rhonchi  in  the  middle 
regions.  When  the  lobules  are  collaijsed,  the  signs  of  localized  con<lensati(m 
of  the  lung-tissue  can  rarely  if  ever  l)e  made  out,  on  ac(*ount  of  the  existing 
rhonchi.  Vocal  re^wiiafice  is  increased.  There  is,  no  doubt,  bilateral  local  ex- 
pansion of  the  chest,  often  of  large  extent ;  and  Dr.  Flint  says  that  he  has  known 
the  anterior,  su|>erior,  and  middle  regions,  in  a  young  child,  to  become  largely 
dilated,  presenting  the  heteromor])hism  of  h)ng-<*on tinned  and  great  emphy- 
sema,  which  disap|K*ared  on  recovery ;  but  owing  to  the  violence  and  labor 
of  the  respiratory  act  it  u«  ver}'  difficult,  and  generally  impossible,  to  make 
any  accurate  measurement. 

"  The  course  of  the  disease  is  rapid ;  in  children  generally  lasting  from 
three  to  six  days ;  in  adults  fmm  a  few  days  to  two  weeks ;  in  old  j)ersons  it 
rarely  exceeds  a  week  afler  the  acute  symptoms  have  set  in.     In  young  chil- 
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dren  capillary  bronchitis  sometimes  comes  on  very  insidiously,  the  gymptonu 
being  for  awhile  those  of  an  ordinary catarrhous  affection, and  exciting  little 
attention,  although  there  are  really  distinctive  traits  present  almost  from  the 
outset, — drooping,  pallid  face,  quickened  breathing,  and  spells  of  coughing, 
preceded  and  followed  by  wheezing.  Dyspnoea  suddenly  happens,  and  chest- 
exploration  shows  extensive  capillary  bronchitis.  In  pulmonary  emphysema 
of  long  standing,  with  extensive  vesicular  dilatation,  intercurrent  localized 
capillary  bronchitis  is  very  apt  to  happen ;  but  it,  so  far  as  the  writer's  obser- 
vations go,  never  becomes  general,  and,  though  for  a  time  aggravating  the 
symptoms  of  the  original  disorder,  is  not  a  serious  affection. 

"  nognosis  is  unfavorable,  especially  when  capillary  bronchitis  supervenes 
upon  any  existing  disorder  which  limits  the  respiratory  area,  and  when  in 
such  eases  it  is  general.     In  infancy  and  old  age  it  is  very  fatal. 

"  Diagnosis. — From  simple  acute  bronchitis  it  can  always  be  easily  distin- 
guished, both  by  the  general  symptoms  and  physical  signs.  Acute  bronchitis 
is  nearly  always  i)rcceded  by  symptoms  of  "  a  cold,"  and  its  course  is  down- 
wards and  peripheral,  the  proximal  larger  bronchi  being  first  invaded,  and 
afterwards  the  smaller  distal  ones.  In  capillary  bronchitis  the  morbid  action 
begins  in  the  minute  tubes  near  the  external  surface  of  the  lung,  and  extends 
in  an  inverse  direction, — towards  the  large  bronchial  branches.  The  extreme 
frequency  of  the  respiration  in  capillary  bronchitis  is  another  distinction,  for 
in  ordinary  bronchitis  it  is  not  usually  much  hurried.  The  sputa,  too,  are 
cliaraeteristic.  But  it  should  be  remembered  that  bronchitis  of  the  larger 
bronchi  may  extend  to  the  smaller  ramifications,  and  that  capillary  bronchitis 
may  supervene  upon  and  complicate  simple  bronchitis.  The  diacritic  phe- 
nomena, both  objective  and  subjective,  of  capillary  bronchitis  and  pneumonia 
are  so  well  marked  that  it  is  difficult  to  account  for  the  frequent  errors  of  di- 
agnosis. It  is  of  much  practical  importance  to  distinguish  the  two  disorders, 
both  as  regards  prognosis  and  therapeutics.  The  initial  chill  is  much  less 
constant  in  capillary  bronchitis  than  in  pneumonia,  rarely  amounting  in  the 
former  to  more  than  shivering,  and  there  is  reason  to  believe  that  the  body- 
temperature  is  never  so  high.  In  the  bronchial  disorders  the  debility  is  ear- 
lier, the  physiognomy  different — more  anxious  and  livid — the  res]>irations 
uieker,  the  febrile  reaction  greater,  and  the  sputa,  when  present,  distinctive, 
^neunionia  is  commonly  unilateral,  capillary  bronchitis  bilatenil.  The  physi- 
cal signs  of  the  two  affections  are  unlike,  esj)ecially  those  shown  by  au.<culta- 
tion,  the  characteristic  rhonchus  of  ea(;h  affection  having  individual  qualiti&>. 
When  collapse  of  the  lobules  has  taken  place  in  capillary  bronchitis,  the  dif- 
ferential physical  diagnosis  may  be  less  marked ;  but  even  here  the  rational 
symptoms  and  the  presence  and  diffusion  of  the  symmetrical  pathognomonic 
rnonchus  should  prevent  error.  Occasionally  a  case  of  acute  phthisis  is  met 
with  that  at  first  sight  bears  some  resemblance  in  the  objective  symptoms  to 
capillary  bronchitis — one  is  mentioned  by  Dr.  Flint — but  physical  explora- 
tion and  a  history  of  tubercula-iis  will  indicate  the  rciil  nature  of  the  disease. 
In  ])lastic  bronchitis  there  is  subcreT)itant  rhonchus,  but  it  is  limited  and  never 
general,  and  the  expectoration  is  characteristic. 

"  Treatment. — If  a  happy  issue  of  this  disorder  is  to  be  l<x)ked  for,  the 
treatment  must  be  strictly  conservative;  sjx)liative  remedies  les.«*cn,  if  they  do 
not  destroy,  the  chances  of  recovery.  Like  similar  pathogenetic  dise^ises,  it 
is  what  is  styled  self-limited,  having  an  inevitable  cycle  to  travel  over.  The 
tendency  to  death  is  by  apn(ea,  from  the  im|)erfect  oxygenation  of  the  blood 
— the  area  of  available  n?spiratory  surface  being  greatly  diminished,  both 
from  the  morbid  state  of  the  minute  bronchi  and  the  accumulation  of  <liseased 
products  in  them.  The  patient  must  be  projXTly  and  adequately  nourished, 
and  stimulants  are  often  required,  at  least  at  times.  Tonics  should  be  earlv 
administered.  The  ch(?st  may  be  covered  with  hot  poultices,  and  an  oil-silk 
jacket  worn  over  them.     Dry  cupping,  in  some  instances,  has  seemed  to  give 
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relief  to  the  urgent  symptoms.  The  writer's  (Dr.  Clymer's)  experience  is 
favorable  to  the  use  of  the  muriate  of  ammonia — two  grains  every  two  hours 
— either  alone  or  in  combination  with  the  chlorate  of  potash.  The  carbonate 
of  ammonia  has  long  had  a  certain  reputation  in  capillary  bronchitis,  espe- 
cially in  the  later  stages.  Whatever  effect  it  may  have  is  probably  not  due 
to  its  supposed  stimulant  properties,  but  to  specihc  action  upon  the  diseased 
tiasue  and  its  products." 

(c.)  Chronic  Bronchial  Catarrh. 

The  basis  of  all  the  symptoms  are  those  of  catarrh  already  described ;  the 
form  of  bronchitis  is  an  extensively  prevalent  one  ;  and  the  changes  pass  from 
the  trachea  into  the  ramifications  of^the  bronchi.  A  frequently  relapsing  and 
protracted  catarrh,  recurring  habitually  once  or  twice  a  year,  in-  spring  or 
autumn,  or  both,  commences  the  chronic  affection,  the  patient  generally  re- 
maining exempt  during  the  summer,  till  at  last  the  symptoms  and  the  catarrh 
are  more  or  less  constant  all  the  year  round. 

Treatment. — ^Abundant  experience  has  shown  that  general  bleeding  in 
acute  bronchitis  uniformly  weakens  the  patient,  without  greatly  influencing 
the  disease.  Neither  has  medicine  any  very  marked  effects  in  the  cure ;  for 
although  some  persons  rapidly  get  well  under  a  given  treatment,  yet  many 
similar  cases,  under  exactly  the  same  treatment,  will  run  on  for  weeks,  and 
perhaps  for  months,  without  any  amendment.  In  the  most  acute  cases  of 
broDcbitis,  however,  some  blood  may  be  taken  from  the  chest,  with  great 
caution  not  to  take  too  much,  either  by  cupping  between  the  shoulders  or  by 
leeches,  and  in  general  from  ten  to  twelve  ounces  are  sufficient.  It  is  only  in 
cases  of  congestion  of  the  brain',  heart,  or  venous  circulation  threatening  as- 
phyxia, that  general  bloodletting  is  inii)erative.  Next  to  bloodletting  tartar- 
xzed  atitimotiy  administered  in  soluticm  in  doses  of  a  nixth  or  a  quarter  of  a 
ffrain^  every  three  or  four  hourM,  conduces  to  free  secretion,  and  generally  to 
mitigate  the  symptoms  of  the  disease.  Dr.  Fuller  regards  digUalM  as  a  useful 
adjunct  to  the  antimonial  treatment ;  and  the  air-passages  should  be  fomente<l 
by  the  inhalation  of  moist  warm  air,  as  by  the  steam  of  hot  water,  the  secre- 
tions being  at  the  same  time  stimulated,  so  that  the  bowels  act  freely.  When 
the  exiKJctoration  becomes  thicker  and  less  copious,  the  antimony  may  be  d(^ 
creased,  and  squUhj  or  ipecacuanh/jy  with  paregoric,  given.  After  this  a  blister 
should  be  applicnl  to  the  che,st ;  and  on  its  being  removed,  a  large  linseed 
poultice  should  be  placed  over  the  blistered  ])art,  and  be  continued  for  many 
nours,  which  will  not  only  keep  the  ulcerated  surface  open,  but  gratefully 
foment  the  part  and  relieve  the  patient.  The  bowels  should  l>e  freely  evacu- 
ated by  a  purgative  dose  of  aihmel,  combined  with  compound  jalap  powdery 
and  they  should  subsequently  be  kept  in  regular  and  gentle  action  by  some 
neutral  salt,  such  as  the  sulphate  of  magncMn  in  the  liquor  ammonite  acetatijiy 
combined  at  the  same  time  with  some  nitrate  of  potaatj*,  Tlie  compound  jalap 
powder  is  a  most  u^seful  reniwly  when  the  system  will  bear  it.  (Edema  is 
greatly  relieve<l  by  its  use,  whether  of  the  lungs  or  of  the  body  generally. 
The  neutral  citrateii,  tartrateny  or  acetaten  of  the  alkalies  are  useful  eliminating 
remedies. 

After  these  means  have  subdued  the  severity  of  the  symptoms  at  the  outset, 
expectoration  should  be  promoted  by  such  remedies  as  MpiilU^  ipecacuanha^  and 
tartar  emetic,  combined  with  hyoMcyamuJi  or  conium.  Opium  in  n*»rcotic  doses 
(i.  e.,  al)ove  a  grain)  is  inadmissible  if  the  evacuation  of  the  loa<le<l  air-j)as- 
sagos  is  to  Ik?  pnmioted,  because  its  tendency,  in  a  narcotic  dose,  is  not  only 
to  diminish  the  secretion,  but  to  paralyze  tfie  action  of  the  mu(*ous  {nissagt^ 
ID  eliminating  that  secretion.  ^V  hen  large  doses  of  opium  have  Ix^en  given 
at  this  stage,  deatli  has  l)een  known  to  follow,  and  necroscopic  examination 
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has  revealed  the  air-passages  loaded  with  frothy  serous  mucus,  and  the  air- 
cells  congested  and  collapsed.  It  is  not  till  after  secretion  has  begun  to 
diminish,  in  acute  cases,  that  opium  may  be  prescribed  with  benefit  in  stima- 
lant  doses,  and  it  is  then  to  be  given  in  the  form  of  the  solution  of  the  salts  of 
morphia,  added  at  bedtime  to  the  doses  of  the  cough  mixtures  so  usually  ad- 
ministered. If  the  disease  shows  a  disposition  to  pass  into  the  chronic  stage, 
quinine,  with  squills  and  conium  may  be  administered,  or  a  draught  containing 
full  doses  of  cinchona,  with  Jive  graims  of  carbonate  of  ammonia,  or  teti  to  twentif 
grains  of  the  muriate  of  ammonia,  and  thirty  or  forty  minims  of  the  eompoMna 
tincture  of  benzoin  or  of  the  balsam  of  Peni,  will  generally  facilitate  expectora- 
tion and  relieve  the  dyspncca.  If  a  "hearty  cough"  is  not  attended  oy  easy 
and  free  expectoration,  but  the  chest  remains  loaded,  powerfully  stimulant 
expectorants  may  be  given  in  aid  of  other  remedies,  such,  for  example,  as  the 
decoction  of  senega  or  the  misturce  ammoniaci  (Fuller).  The  patient  through- 
out the  treatment  should  remain  in  a  room  where  the  air  is  kept  moist  by  the 
evaporation  of  boiling  water  from  large  flat  dishes  near  the  bed,  and  the  tem- 
perature of  the  air  should  be  maintained  at  63®  to  68°  Fahr. 

In  chronic  cases  of  bronchitis,  esj)ecially  in  patients  "who  have  made  con- 
siderable progress  in  the  journey  of  life,  a  lower  tone  of  the  system  generally 
prevails,  and  a  greater  laxity  of  aerian  membrane — particularly  with  exces- 
sive secretion,  often  muco-purulent " — characterizes  such  cases;  and  in  them, 
after  blistering,  and  perhaps  poulticing  the  chest  repeatedly  with  mustard 
poultices,  the  treatment  in  general  should  be  more  tonic.  The  camphorated 
mixture  or  paregoric  and  stimulant  expectorant  remedies  are  indicated  for 
occasional  but  not  for  constant  use.  It  was  in  these  cases  that  the  late  Dr. 
Easton,  Professor  of  Materia  Medica  in  the  University  of  Glasgow,  so  well 
showed  the  necessity  of  asing  remedies  which  will  stimulate  expectoration  of 
the  secretion  which  accumulates  in  the  bronchial  tubes.  Such  remedies  are 
those  which  tend  to  invigorate  the  general  system.  Besides  the  selection  of  a 
beneficial  climate,  and  the  use  of  nourishing,  easily-digested  food,  stimulating 
embrocations  may  be  rubbed  not  only  over  the  chest,  both  before  aud  behind, 
but  along  the  sides  of  the  neck. 

In  the  Meatli  Hospital  at  Dublin  a  liniment  composed  of  the  following  in- 
gredient** is  extensively  employed  by  Drs.  Graves  and  Stokes,  and  is  recom- 
mended by  them,  as  well  as  by  Dr.  Maclachhin: 

R.  Spt.  Terebinthina*,  5iii;  Acid.  Acet.,  ^\\;  Vitelli  Ovi,  i;  Aq.  Ross, 
Jiiss.;  01.  Limon.,  5i;  miscc. 

As  a  rubefacient,  it  is  to  be  applied  morning  and  evening,  when  it  generally 
reddens  the  skin,  and  pnxlucas  small  pimples.  In  sevcrai  cases  the  secretion 
of  the  kidneys  is  increased  during  its  a<e  (Maclachlan). 

Of  tonic  remedies,  which  are  invaluable,  my  friend  the  late  Professor 
Easton,  from  his  extensive  experience,  put  most  reliance  on  the  influence  of 
nux  vomica,  iron,  and  cinchona.  He  was  in  the  habit  of  prescribing  them  in 
the  form  of  a  syrup  composed  of  the  phoi*phateA  of  atrychnia,  of  iron,  and  of 
quinia,  so  that,  in  (ios(?s  of  a  teaspoonful  three  times  a  day,  each  dose  shall 
contain  the  f/tirty-sccond  part  of  a  grain  of  phosphate  of  t^trychnia,  and  one  grain 
rcJipictivtdy  of  the  phoi<phntes  of  iron  and  quinia.  (Formula  for  the  preparation 
of  this  compound,  see  ])}>.  945,  946,  vol.  i.) 

Combined  with  tliese  reme(Ues,  the  inhalation  of  slightly  irritant  vaix)rs  has 
a  beneficial  effect,  as  of  vinegar,  turpentine,  chlorine,  and  iodine.  Inhalation 
of  vai>or  is  often  unsatisfactory,  on  account  of  the  difficulty  of  getting  an  ap- 
paratus to  hold  a  sufficiently  large  volume  of  boiling  water.  In  the  practice 
of  my  friend  Dr.  Fergus,  of  Glasgow,  I  have  seen  an  admirable  arrangement 
for  inhalation,  which  oven»omes  this  difficulty.  It  consists  of  a  globular  gla.<«s 
flask,  about  eight  inches  diameter,  and  six  inches  deep,  having  a  wide  mouth. 
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a  closely  fitting  cork,  carrying  an  inlet  tube  which  descends  to  the  bottom  of 
the  vessel,  and  an  outlet  tube,  to  which  a  flexible  mouth-piece  is  fixed.  It  is 
used  as  an  E^astem  uses  a  nargiU  for  smoking  through  water.'*' 

Of  the  fetid  gums,  ammoniac  in  particular  is  a  useful  remedy.  An  emulsion 
of  gum  ammoniac  in  diluted  nitric  acid  is  a  combination  from  which  decided 
beneficial  results  are  obtained.  Professor  Easton  gave  the  following  formula 
for  its  prescription — namely,  a  hundred  and  twenty  grains  of  the  gum  ammoniac 
disttolved  in  iivo  fluid  drachmji  of  diluted  nitric  acid  and  twelve  ounces  of  watery 
compose  a  mixture  of  which  an  ounce  may  be  given  in  gruel  or  barley-water 
three  times  a  day  {Glasgow  Med,  Journal,  Oct.  1,  1863).  On  the  contrary,  it 
is  often  advantageous  to  administer  astringent  remedies,  and  one  of  the  most 
useful  is  tannic  acid  in  doses  of  one  to  three  grains  two  or  three  times  a  day, 
as  originally  recommended  by  Dr.  Alison,  of  Edinburgh  ;  or  the  oil  of  cubebs 
to  the  extent  often  drops  three  or  four  times  a  day  on  a  piece  of  sugar. 

Acute  bronchitis  is  very  apt  to  be  latent  in  old  people,  and  to  be  compli- 
cated with  gastric  or  gastro-cnteric  inflammation  (Maclachlan).  The  treat- 
ment must  therefore  be  modified  to  meet  such  a  contingency.  When  there  is 
tenderness  at  the  pit  of  the  stomach,  nausea,  and  failure  of  the  appetite,  with  the 
general  condition  approaching  a  typhoid  state,  in  persons  beyond  the  meridian 
of  life,  the  pectoral  symptoms  arc  often  apt  to  be  marked  by  such  associated 
disorder.  The  stimulants  of  food  (by  enema  in  the  form  of  soup,  without  salt, 
if  unable  to  be  taken  by  the  mouth)  and  of  alcohol  are  the  main  remedies 
necessary  from  the  \Qry  beginning.  Abstinence  cannot  be  enforced  with 
safetv.     Leeches  must  be  apjnied  to  the  pained  gastric  region. 

W  hen  the  disease  is  associated  with  a  tendency  to  gout,  colchicum  must  be 
^ven.  "  It  allays  the  cough,  promotes  the  flow  of  urine,  keeps  up  a  regular 
alvine  discharge,  and  can  be  given  much  more  generally  than  s<iuills,  because 
it  does  not  produce  that  fevcrishness  which  results  from  the  use  of  the  latter 
remedy,  and  can  therefore  be  employed  where  there  is  considerable  fever " 
(Forbes).  It  requires  to  be  administered  with  great  caution  in  the  aged  and 
infirm  (Maclachlan). 

In  the  protracted  bronchitic  aflections  of  the  aged,  diuretics  are  of  great 
service;  and  the  following  formulae  arc  recommended  by  Drs.  Maclachlan  and 
Stokes,  as  well  suited  in  a  variety  of  cases  of  senile  chronic  catarrh : 

B.  Decocti  Senega;,  f5vii ;  Potassce  Nitratis,  gr.  iii ;  Tinct.  Camph.  Comp. 
vel  Tinct.  Conii,  Hjjxx;  Spiriti  jEtheris  I^itr.,  f^i^.;  Oxymellis  Sc^illae,  f3ss. 
Fiat  haustus  ter  die  sumendus  (MACLArnLAN). 

R.  Licj.  Amnion.  Acet.,  5 iii;  Potassa;  Acetatis,  gr.  xx;  Aceti Scilla;,  f 5ss. ; 
Spirit.  AAh.  Nitr.,  i"5^s. ;  Tinct.  Camph.  Co.,  njijxx ;  Mist.  Camph.,  5vi ; 
Syrupi  Aurant.,  Ji  (Maclachlan).     Fiat  haustus  ter  die  sumendus. 

R.  Decocti  Senegie,  Jv;  Tinct.  C'amph.  Comp.  Scillie,  Sa  5ii;  Syrupi  Tolut., 
51V.    Sumat  3*«.  vcl  5i  ter  die  (St<)kf><,  Maclachlan). 

When  gastric  irritation  prevails,  the  administration  of  balsams,  gum  resins, 
and  terebiuthinc  remedies  must  be  susi)ende(l. 


*  The»e  inhal*»r»  are  mndo  of  gln^?,  fo  prepared  as  to  roreivo  lM>ilin(;  water  without 
brenkini;;  and  are  fitted  up  with  tubes  ready  for  use  by  Mr.  Hugh  Koid,  chemist,  428 
Argyle  Street,  Glasgow. 


i 
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CASTS  OF  THE  BRONCHIAL  TUBES. 

Latin   Eq.,   Plasrnata   hrotvehiorum;  French   £q.,   Bronchite  ptieudo  membraneuae ; 
German   Eq  ,  AbdiHicke  der  Bfotiehialrdhreti ;  Italian  £q.,  Oetti  membr^notd 

de*  tubi  bronchiali. 

Definition. — A  lipnphy  exudation,  thrown  out  on  the  mucotis  surface  of  the 
hronchial  tubes  and  their  ramifi/xitioiis,  forming  false  membranes  or  casts^  which 
are  sometivies  expectorated,  with  catarrhal  symptoms  more  or  less  (zcute.  The 
disease  happens  at  all  ages;  but  more  usually  between  twenty  and  fifty  years  of 
age,  and  generally  associated  with  some  constitutional  disorder,  sucn  as  rheumor 
tism,  gout,  or  scrqfida,  or  with  an  aneurismal  or  other  tumor  pressing  on  the 
bronchi  (Clymer). 

Pathology. — Since  Dr.  Baillie  first  described  and  figured  these  tubular 
expectorated  products,  cases  have  been  minutely  described  by  many  observere, 
and  especially  by  Dr.  T.  Peacock,  of  St.  Thomas's  Hospital,  in  the  Transac- 
tions of  the  Pathological  Society  of  London,  Figures  of  such  casts  are  also  to 
be  seen  in  the  description  of  a  case  published  by  him  in  the  Medical  Times 
and  Gazette  for  1854,  p.  659.  Such  a  form  of  bronchitis  is  known  and  de- 
scribed by  the  various  names  of  plastic  bronchitis,  bronchitis  crou^osa,  or  bran- 
chite  pseudo-membraneuse.  It  is  not  a  common  form  of  bronchitis,  and  ou^ht 
not  to  be  confounded  with  cases  of  diphtheria  or  of  croup.  The  followmg 
bibliographical  notice  of  the  disease  is  given  by  Dr.  Clymer:  "The  first  re- 
corded case  of  plastic  bronchitis  is  in  the  Acta  Eruditorum,  Leipsic,  1682. 
Tulpius  mentions  it  (1685);  and  also  Clarke  {Phil,  Trans.,  vol.  xix,  1697). 
It  has  been  described  by  Morgagni,  Senac,  Michaelis,  Cheyne  {Edin,  Med. 
and  Surg.  Journal,  1803);  IViff  (London  Med,  Beport,\o\,  xviii,  1820);  Starr 
(Med,  Gazette,  vol.  xxv) ;  Cazeaux  (Bui,  de  la Soc,  Anat,,  1836) ;  Nouat  (Archiv. 
Gen.,  2time  serie,  1837);  Watson,  Fauvel,  1840;  Thore,  fils  (Archiv.  Gen., 
4th  serie,  1849) ;  Fuller,  Peacock  (Trans,  of  the  Path.  Soc.  of  London,  vol.  v, 
1854,  and  Medical  Times  and  Gazette,  vol.  ii,  1854,  p.  659);  Michel  Peter, 
(  Gaz.  Heb.,  1803) ;  Viilleix  (Guide  du  Med.  Prat.,  4th  ed.,  1866) ;  and  Dr. 
Stephen  Rogers  of  New  York  (  Trans,  of  the  State  Med.  Society  of  the  State  of 
New  York,  1866)." 

Dr.  Clymer  has  made  an  analysis  of  forty-four  cases,  and  the  following 
account  is  a  summary  of  his  results  : 

The  disease  Is  most  common  in  middle  age,  and  happens  oftener  in  males 
than  in  females.  Morgagni  mentions  a  case  in  a  man  seventy-eight  years  of 
age.  The  health  in  some  instances  is  excellent  until  the  sudden  onset  of  the 
disorder ;  but  generally  it  occurs  in  persons  of  delicate  constitution  who  have 
suffered  and  are  suffl'ring  from  j)ulmonary  disease,  inherited  strumous  diathe- 
sis, a  liability  to  cutaneous  affections,  to  asthma,  or  haemoptysis.  Some  had 
suffered  from  scurvy  or  had  hcnen  gouty.  It  is  not  unfrecjuently  associated 
with  rheumatism,  or  been  referred  to  the  pressure  of  tumors,  malignant  or 
benign,  upon  the  lung-tissue;  or  to  the  presence  of  aortic  aneurism.  [I  once 
dissected  a  case  in  which  an  aneurism  pressing  on  the  trachea  and  lungs  pmved 
fatal  (but  not  by  rupture),  in  which  the  whole  nimificati(m  of  the  bronchial 
tubes  were  occupied  by  an  exudation  of  a  reddish  lymph  which  had  fonned 
a  continuous  coagulum  of  the  consistence  of  jelly.] 

The  characteristic  exi>ectorati(m  (sometimes  called  bronchial  polypi)  was 
described  bv  Ruysch  and  Morgagni,  and  is  figured  bv  Cheseldeu  in  his  Anatomy 
(,1722). 

Two  classics  or  forms  of  the  exjK^ctonition  are  des<Tibed  by  Michaelis  and 
Cheyne  {Kdin.  Med.  and  Surg.  Journal,  vol.  iv,  1803). 

''I.)  ^1  moulded  eoagulum  of  blood. 

(2.)  A  condtnj<ed,  lamellated,  iiolid,  or  tubular  membrane;  and  this  second 


SYMPTOMS   OF   CASTS   OF   THE    BRONCHIAL    TUBES.  485 

cl&«}9  belongs  to  that  form  of  fibrinous  exudations  where  the  blood-corpuscles 
escape  along  with  the  liquor  mtiffuinis,  as  in  some  cases  of  pericarditis  and 
pleurimf  (Watson,  Peac(x^k). 

The  expectoration  may  be  expelled  in  shreds,  or  in  the  form  of  oblong  or 
rounded  oodies,  sometimes  as  large  as  a  filbert ;  which,  when  macerated  in 
water  for  a  short  time,  gradually  expand  into  a  stem  and  branches ;  or  they 
are  expelled  as  cylindrical  casts  of  the  bronchi,  varying  in  diameter  from  a 
crowquill  to  a  writing-pen  or  drawing-pencil,  and  from  one  to  three  or  four 
inches  in  length,  with  small,  divergent  branches  and  minute  terminal  points, 
resembling  some  vegetable  roots  and  their  radicles  or  rootlets.  As  many  as 
ten  distinct  subdivisions  have  been  seen.  Thev  come  from  as  low  down  as 
the  second,  third,  and  fourth  bronchial  ramifications.  They  are  of  a  dull 
white  color,  or  occasionally  brownish,  from  the  admixture  of  blood.  These 
casts  seem  to  have  l)ecn  deposited  or  exuded  in  successive  layers ;  being  com- 
posed of  tough,  concentric,  fibn)-membranous  laminte,  between  which  a  fine 
{>robe  can  be  passed.  The  main  stem  is  sometimes  solid  and  sometimes  hol- 
ow ;  or  portions  may  be  solid  and  others  hollow. 

In  the  case  dc^Tibed  by  Dr.  Stej)hen  Rogers,  of  New  York  (of  which  a 
figure  is  riven  by  Dr.  Clymer),  the  number  of  casts  exiKJctorated  was  from 
one  to  half  a  dozen  a  day,  through  a  period  of  about  three  and  a  half  months. 
In  the  opaque  semifluid  mass  the  arborescent  chanicter  of  the  casts  was  quite 
distinct,  and  was  thoroughly  brought  out  by  an  admixture  with  a  gentle  agita- 
tion in  water.  They  were  always  cylindrical  or  solid,  and  varie<l  from  Jth  to 
\Xh»  of  an  inch  in  diameter  at  the  base  of  the  cast,  the  extreme  length  of  some 
of  the  larger  ones  reaching  nearly  four  inches  in  length.  The  case  was  one 
of  malignant  disease  of  the  lungs. 

Microscopically,  these  casts  are  of  uniform  structure,  of  pamllel  and  nearly 
straight  fibres,  which  are  the  edges  of  laminsc  closely  and  coucentricallv  ar- 
ranged and  intermixed  with  numerous  rounded  bodies  about  the  size  of  blood- 
coqmsch^.  Aceti(»  acid  pn>duces  expansion  and  partial  solution  of  the  lam- 
inae, but  has  no  evident  action  upon  the  corpuscles.  Towards  the  termination 
of  the  minutest  ramifications  of  the  casts  there  are  found  com]K>und  granular 
cells  mixed  with  irregular  clusters  of  oil-globules  and  ovoid  bodies,  contain- 
ing pigmentiir}'  matter  {Bristowe,  Tram,  Path,  Soc,  vol.  v,  18(54),  showing 
that  the  lymphy  exudation  has  commenced  to  undergo  degenerative  changes. 

The  nature  of  the  disorder  is  to  be  sought  for  in  some  jx»culiarity  of  con- 
stitution— a  sjKH'ific  morbid  j)rocess  which  yet  nKjuinv  investigation. 

Symptoms. — Are  those  of  slight  catarrh,  which  do  not  attract  attention 
till  the  apiH»anince  of  the  jKH-uliar  sputa.  Sometimes  the  symptoms  are  more 
acute,  like  thostj  of  pneumonia  or  bronchitis.  Hiemoptysis  may  also  be  the 
initial  sym])tom. 

The  symptoms  which  immediately  precede  the  characteristic  expectoration 
arc:  (1.)  A  sense  of  constriction  about  the  chest,  with  short  breath,  and  a 
drj',  hard,  paroxysmal  cough,  whicli  may  last  for  several  days.  (2.)  Breath- 
Icssness  suddenly  l)ecomes  urgent  and  alarming,  the  lips  are  blue  and  the 
face  swollen  and  livid,  the  extremitic»s  cohl  and  discolored.  (.S.)  A  fit  of 
coughing,  s<^ve re  and  strangling,  brings  forth  the  membrane  usually  along 
with  the  white,  glairy,  adhesive  sputa  of  simj)le  i)ronchitis,  or  there  mav  be  a 
little  bl<KMi. 

IU*lief  is  immediate,  and  lasts  till  there  is  a  fresh  ac<*umulat ion  and  another 
exa<'erbation,  followed  by  the  same  phenomemi  of  detachment,  expulsion,  and 
relief.     Several  such  paroxysms  may  occur  in  the  twenty-four  hours. 

"  In  some  cases  the  exiH»ctoration  of  plastic  membrane  ceases  after  a  few 
days,  ami  recovery  is  rapid  and  good.  In  others,  the  acute  symptoms  abat<», 
but  false  membrane  (continues  to  be  occjt«*ionally  ex|H'lled,  after  fits  of  <M)U^^h 
and  breathlessn<?ss,  for  several  wiH'ks,  with  intervals  of  comfort,  and,  in  sonic 
instances,  of  ap])arent  gtHxl  health.      The  coughing  paroxysms  are   often 


486        SPECIAL   PATHOLOQT — DILATATION  OF   THB   BRONCHI. 

brought  on  by  excitement  or  exertion.  Cases  are  recorded  where  this  disor^ 
der  has  lasted  during  one,  two,  three,  or  more  years,  either  continuously  or  at 
certain  seasons.  One  instance  is  related  in  which  there  was  catarrhal  fever 
for  four  successive  winters,  each  attack  lasting  five  weeks,  and  ending  in  the 
expulsion  of  false  membranes,  the  patient  during  the  intervals  being  quite 
well.  In  Dr.  Fuller's  case  there  was  a  recurrence  of  catarrhous  symptoms 
every  winter  for  eleven  years,  accompanied  by  the  expectoration  of  small 
pieces  of  plastic  matter ;  after  which  time  the  disease  was  not  limited  to  the 
winter  months,  but  followed  any  exposure  to  cold,  or  damp,  or  change  of 
weather.  Relapses  may  happen.  In  the  chronic  form  the  general  appear- 
ance is  unhealthy.  The  subjects  of  this  disorder  are  habitually  short-breathed 
and  pallid,  with  livid  cheeks  and  lips,  and  incurvated  nails  "  (Clymer). 

<<  Prognosis  depends  upon  circumstances,  and  u{)on  the  presence  and  nature 
of  any  complicated  pulmonary  disorder.  In  thirty-four  cases  analyzed, 
twenty  seemed  to  have  ultimately  recovered  perfect  health,  and  ten  to  have 
died  sooner  or  later ; — in  ten  it  is  stated  that  false  membranes  continued  to 
be  expectorated  at  intervals  for  a  long  period.  The  acute  form  of  plastic 
bronchitis  runs  its  course  rapidly  to  a  happy  or  fatal  issue ;  and  in  adults, 
however  alarming  or  urgent  the  symptoms,  usually  ends  in  recovery,  particu- 
larly when  the  false  membrane  is  freely  ex})ectorated ;  or  it  may  pass  into 
chronic  bronchitis,  with  occasional  exacerbations  from  fresh  cold,  from  time 
to  time,  which  subside  after  membranous  expectoration.  When  the  general 
and  local  symptoms  are  slight  at  the  outset,  the  disorder  is  apt  to  be  of  longer 
duration." 

"  Diagnosis. — ^The  expectoration  of  plastic  membrane  in  rounded  pellets  or 
cylindrical  casts  is  really  the  only  distinctive  symptom  of  this  disorder.  The 
diacritic  signs  between  plastic  and  capillary  bronchitis  are  usually  sufficiently 
marked,  the  former  being  generally  localized  in  one  lung,  and  one  region, 
while  the  latter  is  symmetrical,  and  shows  a  great  tendency  to  extend ;  the 
subcrepitant  rhonchus,  when  met  with  in  plastic  bronchitis,  is  limited ;  in 
capillary  it  is  diffused.  From  j>seu do-membranous  croup  and  diphtheria  it  is 
distinguished  by  the  local  symptoms  and  j)hysical,  as  well  as  by  the  character 
of  the  false  membranes  expelled"  (Glymkr). 

Treatment. — In  the  acute  form,  muriate  of  ammonia  and  the  alkalies  and 
iodide  of  potasftium  may  be  given,  with  an  occasional  emetic,  and  inhalation 
of  the  vajK)r  of  hot  water.  Dr.  Clvmer  recommends  that  the  Turkish  liath 
should  be  tried.  The  patient  should  also  be  carefully  protected  against  damp, 
and  sudden  changes  of  weather. 


DILATATION   OF   THE   BRON'CHI. 

Latin  Eq.,  DUatai'w;  Frknch  Eq.,  Dilatafioti ;  Gkrman  Eq.,  Enceiterung ; 

Italian  Eq.  DUatnzione. 

Definition. — A  cylindric/dffuffifomiy  or  mccular  dilatation  of  a  bronchial  tube, 
or  of  i^everal  tid>es^  at  one  or  more  point^^  or  throurfh  a  considerable  portion  of  the 
Hecond,  thirds  and  fourth  divij^iona  of  the  air-tubef*  in  one  or  more  lobe^,  generally 
the  lower  and  middle,  with  atrophy  of  the  muscular  and  ehustic  coaU.  The  ex- 
pedoration  ?V  mnco-purulent  and  fetid. 

Pathology. — True  bronchiectasis  may  arise  quite  independentlv  of  all  other 
pulinonarv  affections ;  but  there  arc  several  minor  varieties  which  result  from 
other  changes  iu  the  lungs,  such  as  from  hoopinrj-eongh  ;  suffocative  capillary 
bronchitis;  stricture  of  bronchi;  long-standing  indurations  of  lung'Substance, 
tubercular  or  inflammatory;  the  remains  of  chronic  tubercultir  catnVie*,  or  a6- 
scesses  in  the  lung-tissue. 

The  most  imj)ortant  forms  of  true  bronchiectasis  are — (1.)  The  general  or 
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uniform,  in  which  there  is  a  cylindrical  or  fusiform  dilatation  of  a  tube,  or  of 
several  tubes  throughout  considerable  lengths  of  their  extent;  (2.)  The  sao 
cular,  or  canpuUaryy  in  which  there  occurs  an  abrupt  dilatation  of  a  tube  at  a 
particular  point,  or  at  several  points.  The  disease  is  not  uncommon ;  and  is 
of  interest  and  importance  on  account  of  its  alliance  with  forms  of  pulmonary 
consumption. 

When  dilatations  exist  in  neighboring  bronchi,  communications  may  become 
established  between  them,  and  to  such  an  extent  that  several  bronchial  tubes 
open  into  one  common  cavity.  Wastuig  of  the  muscular  and  elastic  coats  is 
a  usual  result,  and  there  is  degeneration  of  their  tissue.  Thus  the  dilated 
tubes  open  into  each  other  without  any  truly  ulcerative  process,  as  shown  by 
Dr.  T.  G.  Stewart,  from  whose  excellent  description  of  "  Dilatation  of  the 
Bronchi,"  in  the  Edin,  Med.  Journal  for  July,  1867,  this  account  of  Bron- 
chiectasis is  taken.  In  a  small  number  of  cases  ulceration  of  the  bronchial 
membrane  occurs  from  within  outwards,  frequently  associated  with  dilatation 
of  the  bronchial  tubes,  and  constituting  characteristic  bronchial  abscesses. 
Copious  yellow  or  inspissated  mucus,  sometimes  with  casts  of  tubes,  and  often 
very  fetid,  exists  in  the  dilated  tubes,  associated  with  crystalline  fats  and 
fungi.  In  some  cases  the  tissue  of  the  lung  is  condensed,  from  cirrhosis  or 
fibroid  degeneration  of  the  lung,  which  may  proceed  to  more  intense  indura- 
tion, ulceration,  and  even  gangrene.  The  site  of  bronchiectasis  is  usually  the 
lower  lobe  and  the  middle  lobe  of  the  right  lung.  It  occurs  towards  the 
apices  sometimes.  Usually  it  affects  many  bronchi  and  occurs  in  both  lungs. 
The  essential  element  of  the  lesion  in  bronchiectasis  is  atrophy  of  the  bronchial 
walls,  which  rapidly  yield  to  the  pressure  of  air.  The  enfeebled  and  dilating 
condition  of  the  bronchi  favor  the  accumulation  of  the  nmcus  secreted  by 
the  mucous  membrane,  which,  accumulating  and  undergoing  decomposition 
in  the  dilated  cavities,  leads  to  inflammation  and  thefonnation  of  villous  pro- 
cesses, to  increase  of  connective  tissue,  and  to  further  consolidation  of  surround- 
in^ung. 

The  disease  is  to  be  regarded  as  a  lesion  following  "  a  cold  "  and  catarrhous 
aflcctions,  collapse  of  the  pulmonary  lobules,  pneumonia,  and  pleurisy.  It  is 
met  with  at  all  ages,  but  is  most  frecjuent  about  and  after  forty.  Pulmonary 
emphysema  is  found  in  a  large  proportion  of  the  cuses. 

Bymptoms  and  Clinical  History. — The  disease  comes  on  insidiously ;  but 
gradually  symptoms  of  bronchitis  l>ecome  well  marked.  Breath  and  sputum 
become  feti(),  and  general  health  is  impaired.  Decomposition  of  the  secretions 
is  followed  by  lung  consolidation,  ulceration,  abscess,  or  gangrene.  Perfora- 
tion of  the  pleura,  empyema,  or  pneumothorax  may  prove  fatal ;  or  death  may 
result  from  exhaustion  due  to  the  constant  discharge  of  the  sputum.  A  pecu- 
liar febrile  disturbanw,  resembling  Heptieirmia,  may  also  terminate  life.  Un- 
fortunately, the  tendency  is  to  a  fatal  result ;  but  recovery  mavitake  ])lace — 
(1.)  From  eretifienfion  of  the  contents  of  the  dihited  tuhen,  and  the  converttion  of 
their  wdU  into  a  mrt  of  fibrous  capinde ;  (2.)  From  penetration  of  the  pleura  and 
thoracic  parietea^  and  diM'harge  of  the  contents  outuHtrdn,  Dr.  Stewart  considers 
the  disease  as  probably  here<litary  and  constitutional. 

The  most  characteristic  symptoms  are  the  odor  of  the  breath,  the  characters 
of  the  itjtutum,  and  the  cough.  The  fetor  of  the  l)rt»ath  is  scmietimes  distinct  and 
different  from  that  of  gangrene,  and  is  not  present  in  all  cases,  and  not  till 
deconi|)osition  of  the  broncfiial  secretion  has  taken  j)lace.  Blood  is  sometimes 
expcctomte<l  with  the  sputum,  sometimes  in  large  quantities,  as  in  phthisis, 
at  other  times  merely  in  streaks  over  the  exj)ectoration.  Cough  is  frecjuent, 
and  occurs  in  paroxysms,  but  Ls  moist,  soft,  and  usually  quite  painless ;  and 
after  the  fit  of  cougliing,  large  quantities  of  the  sputum  are  brouglit  up  with 
difficulty.     Exertion  induces  dyspnoea. 

The  physical  signs  deiwnd  on  the  form,  size,  and  extent  of  the  dilatati<ms. 
Intpeetion  may  show  depression  over  the  site  of  the  affected  lung.     The  appli- 
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cation  of  the  hand  may  detect  increased  fremitus.  AtufCuUation  gives  varied 
sounds — cavernous  moist  rales,  sometimes  even  gurgling — and  the  site  of  thc«e 
sounds  aids  to  distinguish  them  from  those  of  phthisis,  also  the  history  and 
progress  of  the  case.     Auscultation  must  be  frequently  repeated. 

Treatment. — Opiates,  to  relieve  cough;  balsamic  remedies  (to/w,  tor,  hfr- 
pentine,  copaiba^  cubebs)^  and  astringents,  like  catechu  or  rhatany,  with  the  use 
of  counter-irritants  and  the  inhalation  of  variously  medicated  vapors,  are  all 
useful  aids  in  ameliorating  the  condition  of  the  patient.  Muriate  of  ammonia 
and  the  alkalies  are  also  to  be  recommended.  Inhalation  of  disinfectants, 
capable  of  being  so  used,  such  as  creosote,  carbolic  acid,  sulphur  vapor,  tur- 
pentine, aud  the  like,  are  of  special  service. 


(spasmodic)  asthma. 

Latin  £q  ,  Asthma ;  French  £q.,  Asthme;  German  ^q.,  Asthma; 

Italian  £q.,  Asnia. 

Definition. — A  di^eajte  which  culminates  in  paroxysmal  attacks  of  difficult 
breathing,  of  longer  or  nhorfer  duration.  The  dyspnma  seems  to  be  immediately 
dependent  on  more  or  less  extem^ive  contraction  of  the  stnaUer  bronchi,  and  due  to 
tonic  spasm  of  their  circular  fibres.  The  breathing  is  accompanied  by  a  wheenng 
sound,  a  sense  of  constriction  in  the  tharax,  great  anxictas,  and  a  difficult  eougk. 
The  attack  usually  terminates  by  the  expectoration  of  a  quantity  of  mucus  from 
the  lungs,  which  varies  considerably  in  appearance  ana  in  amount.  In  9ome 
instances  the  mucus  is  thick  and  heavy,  in  others  it  is  light  and  frothy,  tchilM  in 
the  severer  forms  of  the  disease  there  may  be  only  a  few  dark  pellets  coughed  up 
before  relief  is  obtained  (Pridham  ).  In  the  liotirs  immediately  succeeding  ike 
fit  a  remarkable  diminution  of  the  urea  and  chloride  of  sodium  nuiy  occur,  which 
would  imply  a  cotwderable  arrest  either  offormatian  or  elimination,  probably  (he 
former  (Rin(;kk,  Pauki^?);  or  to  the  starvation  that  is  generally  enforced  at 
that  time  (8alti:r). 

Pathology. — Few  diseases  have  been  the  subject  of  greater  doubts  and  dif- 
ferences of  opinion  as  to  its  nature  than  asthma.  >i()t  unfrequently  it  has 
been  confounded  with  dyspn<i»a;  and  the  terms  dyttpmca,  aMhma,  and  orthop- 
ncea  were  formerly  employed  to  designate  different  degrees  of  difficulty  of 
breathing.  Tlieir  signification  must  now  l)e  much  more  precisely  defined. 
Dyitpnopft  is  a  term  which  is  now  used  to  denote  difficulty  of  breathing  gen- 
erally, and  may  be  due  to  various  causes.  The  significance  of  asthma  is  de- 
fined above,  and  its  pathology  is  about  to  be  c<msidered;  while  the  term 
orthopn/m  signifies  that  great  difhculty  of  breathing  in  which  the  patient  is 
incapable  of  respiring  except  in  the  erect  posture. 

When  asthma  has  once  expresseil  itself,  it  seldom  fails  of  recurring,  though 
the  intervals  between  the  paroxvsms  are  of  verv  uncertain  dunition.  In 
severe  ciises  the  fits  will  return  [)eriodiwilly  every  ten  days  or  a  foniight;  and 
in  still  more  severe  cases  they  will  recur  every  night  or  early  morning,  at 
exactlv  the  same  hour. 

It  has  been  observed  to  recur  in  females  just  after  the  menstmal  discharge, 
or  immediately  before  it.  It  is  also  apt  to  recur  in  the  spring  and  autumn, 
aud  after  exposure  to  cold  and  wet.  The  disease  is  not  onlv  pan>xysmal,  but 
often  periodic — bv  davs,  weeks,  mcmths,  or  even  vears.  I)iurnal  asthma  is 
very  connnon,  esj)ecially  when  associated  with  chronic  bronchitis,  heart  dis- 
ease, and  impaired  digestion.  ^Vsthma  occurring  once  a  year  is  usually  a 
winter  affection  complicated  with  l)ronchitis. 

The  stomach  and  bowels  are  extremely  liable  to  disonler  in  asthmatic  per- 
sons; colic-like  pains,  flatulence,  loss  of  apjwtite,  aud  an  irregular  state  of  the 
bowels,  are  not  uncommon. 
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There  appears  to  be  no  period  of  life  at  which  asthma  may  not  make  its 
appeataoce — from  the  earliest  infancy  to  old  age.  In  thirty-eight  cases  noted 
by  the  late  Dr.  Hyde  Salter — himself  a  great  sufferer — the  first  access  of  the 
paroxym  occurred  in  i»even  during  the  first  year  of  life.  In  one  of  these, 
symptoms  of  asthma  were  noticed  at  fourteen  days  old ;  in  another  at  twenty- 
eight  days;  in  another  at  three  monthj*;  in  another  at  one  year;  and  in  three 
"during  the  first  year."  Many  of  the  best  marked  and  purest  asthmatic 
cases  date  from  early  infancy — so  early  in  some  that  it  were  difficult  to  say 
the  disease  was  not  truly  congenital.  It  is  evidently  very  often  de])endent 
upon  hereditary  transmission  and  conformation;  and  in  all  such  cases  of  its 
early  development  then^  was  a  history  of  its  inheritance  (Hyde  Salter). 
Mr.  T.  L.  Pri'lham,  of  Bideford,  has  traced  its  hereditary  origin  in  nine  out 
often  cases,  and  relates  a  case  of  asthma  which  commenced  as  early  as  seven 
years  of  age.  Out  of  thirty-five  cases  in  which  Dr.  Salter  noted  this  circum- 
stance, he  found  distinct  traces  of  inheritance  in  fourteen.  The  melancholic 
temperaments,  the  sunguineo-molancholic,  the  nervous,  and  the  irritable,  are 
most  liable  to  the  affection ;  and  the  male  sex  is  much  more  disposed  to  it 
than  the  female  (Wood).  According  to  the  exi)erience  of  Mr.  Pridham, 
about  80  per  cent,  of  the  cases  are  men. 

There  are  good  reasons  for  regarding  asthma  as  a  general  or  constitutional 
disease;  and  it  is  l)elieve<l  by  not  a  few  to  be  connected  with  the  gouty  or 
rheumatic  diathesis.  The  <lis|)osition  of  the  attacks  to  recur  at  distant  but 
gradually  diminishing  intervals;  the  division  of  each  attack  into  nightly 
pan>xysms,  with  markwl  remissions  during  the  day;  the  duration  of  the 
earliest  fits  for  several  days  or  a  week,  are  all  circumstances  which  point  to 
the  constitutional  nature  of  the  affection.  Many  of  the  cases  recordecl  by  Mr. 
Pridham  inherited  gout;  and  in  some  instances  both  diseases  could  be  traced 
in  the  family;  and  in  more  than  one  instance,  where  gout  and  asthma  had 
prevailed  in  previous  generations,  there  were  alternate  attacks  of  a.<thma  and 
of  eout.  He  found  that  when  women  were  the  subjects  of  asthma,  gout  pre- 
vailed in  their  families  in  a  larger  j)roportion  than  in  men. 

The  best  descrij)tions  of  the  phenomena  of  iu*thmahave  l>een  given  by  med- 
ical men  who  have  themsclvw  suffered  from  it — for  exami)le.  Dr.  Bree  and 
Sir  John  Floyer,  both  of  whom  were  asthmatics  (Good).  Asthmatic  patients 
generally  live  to  a  gocnl  old  age.  The  lungs  undergo  dilatation  of  the  air- 
cells,  which  dilatation  does  not  much  interfere  with  their  normal  action  when 
free  from  attack.  It  product's  emphysema  in  the  same  way  that  bronchitis 
does,  and  leads  to  hv{MTtrophv  aiul  dilatati(m  of  the  right  side  of  the  heart. 
In  those  cases  of  astlinia  which  have  bi^en  di^cribed  as  dysjK»ptic,  the  powers 
of  digestion  are  insufficient  to  assimilate  the  fo<Hl  taken,  and  such  patients  can 
never  with  impunity  eat  and  drink  as  other  pooj)le  do;  and  wiierever  the 
disease  has  occurred  in  any  meml)er  of  the  family  for  one,  two,  or  even  three 
generations  back,  such  exciting  causes  as  imprudence  in  eating  or  drinking, 
an  attack  of  bronchitis  or  influenza,  atmospheric  influences,  certain  odors, 
mental  excitement,  and  the  like,  may  at  any  time  or  |H^rio<l  of  life  bring  t<» 
light  this  {)eculiar  disease;  but  unless  in  constitutions  predisposed  to  the  dis- 
ease, such  exciting  causi»s  have  no  influence  ujK)n  its  development.  Asthmatic 
nie,  for  the  most  part,  are  siiid  to  be  gifh^l  with  great  energy,  and  talents 
K?yond  the  lot  of  onlinary  people.  They  are  generally  courageous  and 
resolute;  and  those  in  humble  life  ])ossess  intellectual  attainments  far  beyond 
their  station ;  and  all  generally  excel  in  whatever  subject  of  study  they  are 
disposed  to  follow  (Pkidiiam).  The  experience  of  Dr.  Hyde  Salter,  how- 
ever, did  not  bi^ar  out  this  statement.  A  knowledge  of  the  state  of  the  bloo<l 
and  of  the  physiology  of  digestion,  embracing  a  knowledge  of  the  amount  of 
the  urinary  and  other  excreta,  and  esj>ecially  of  the  iHM'uliar  exp<»ctoration,. 
in  relation  to  <liet  and  tem]K*rature,  is  of  gn^at  im])ortan(*e  to  \w  known  in 
of  asthma.     Dr.  Sidney  Kinger,  the  Professor  of  Theraj)eutics  in  ITni- 
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versity  College,  has  made  one  series  of  accurate  observations  relative  to  the 
urinary  excreta  in  a  case  of  asthma.  He  found  in  the  hours  immediately 
succeeding  the  fit  that  a  remarkable  diminution  of  the  urea  aud  chloride  of 
sodium  occurred,  which  implied  a  considerable  arrest  either  of  formation  or 
of  elimination,  probably  the  former  (^Parkes,  1.  c,  p.  319).  The  urine  at 
the  commencement  of  an  attack  is  generally  abundant  and  colorless,  like 
what  is  known  by  the  name  of  ''nervous  urine;"  later  in  the  attack  it  is  often 
extremely  dark  and  scanty,  and  is  sometimes  almost  suppressed  (Hyde 
Salter). 

Mr.  Pridham  observed  in  one  of  his  cases  that  the  urine  was  suspended 
during  an  attack,  on  the  subsidence  of  which  there  occurred  an  enormous 
secretion  of  it,  of  a  dark  color,  and  loaded  with  lithates. 

It  has  been  clearly  shown  that  the  dyspncea  of  the  asthmatic  paroxysm  is 
due  to  spasmodic  contraction  of  the  bronchial  tubes;  that  the  phenomena  of 
the  paroxysm  are  in  a  great  measure  those  of  an  excito-motory  kind — ^in  other 
words,  due  to  reflex  action  (Dr.  Hyde  Salter). 

The  exciting  causes  of  the  paroxysms  are  mainly  due  to  fatigue  and  phys- 
ical exhaustion — sudden  or  violent  mental  emotion — certain  conditions  of  the 
digestive  organs — gastric  irritation — the  irritation  of  a  loaded  rectum — irrita- 
tion of  an  eruption  on  the  skin  and  its  sudden  subsidence — the  irritation  of 
certain  substances  aud  articles  of  food,  such  as  cheese,  nuts,  almonds,  and 
raisins,  sweet  things  generally,  salted  meat«,  condiments,  preserved  aud  highly 
seasoned  foods,  fermented  liquors,  especially  malt  liquors,  and  sweet  wines. 

Forms  of  Asthma  have  been  variously  described  under  the  following 
names:  Peptic  or  dyspeptic  anthnia,  congeAstlve  asthnia,  hay  asthma,  hyderic  (uthma^ 
and  spasmodic  adhma;  but  seeing  that  all  true  asthma  is  spasmodic,  the  class- 
ification proiH)sed  by  the  late  Dr.  Hyde  Salter  is  |)erhai)s  the  best,  inasmuch 
as  it  suggests  the  necessity  for  examining  into  the  various  influences  which 
act  on  the  nervous  system  in  each  ease,  and  enables  the  physician  to  arrange 
the  basis  of  treatment  accordingly.    It  is  as  follows: 

Class  I.  Those  cases  in  which  the  provocatives  of  the  attack  are  manifest, 
in  which  the  lungs  seem  to  be  mainly  concerned,  the  source  of  irritation  being 
applied  to  them,  as  some  material  respired  which  provokes  the  bronchial 
tubes  to  spasms  by  direct  contact  with  their  mucous  surface  (e.  ^.,  asthma 
from  fog,  smoke,  fume,'*  of  various  kinds,  ipecacuanha  powder,  or  that  of  hay ; 
from  animal  emanations;  from  certain  atmospheres;  and,  lastly,  from  bloocl- 
poisoning,  as  after  beer,  wine,  and  sweets). 

Class  11.  Those  cases  which  acknowle(lge  a  reflex  source  of  their  develop- 
ment. Of  these  five  varieties  are  easily  indicated:  (1.)  Those  in  which  the 
asthma  follows  an  error  in  diet,  or  superveno^s  on  a  full  meal;  (2.)  Those  in 
which  the  source  of  irritation  is  transmitted  from  a  loaded  rectum  or  from 
uterine  irritation;  (3.)  Those  in  which  it  arises  from  the  sudden  application 
of  cold;  (4.)  Emotional  asthma;  (5.)  Periodic  asthma. 

Class  III.  Asthma  complicating  bronchitis,  heart  disease,  or  pulmonary 
emphysema. 

Symptoms. — On  insjyecting  the  chest  of  a  patient  laboring  under  a  severe 
paroxysm  of  asthma  the  whole  upj)er  part  seems  almost  motionless,  while  the 
inferior  portions  are  acting  within  a  very  confined  range.  All  the  muscles 
passing  from  the  head  to  the  shoulders,  clavicles,  and  ribs  are  rigid.  The 
abdominal  muscle.<,  however,  act  most  powerfiiUy  to  increase  the  ca[iacity  of 
the  chest,  and  its  walls  are  kept  fixed  in  a  condition  of  extreme  inspiration. 
The  chest  is  enlarged  in  every  way,  the  diaphragm  descends,  the  abdomen 
seems  fuller,  and  its  girth  is  increaseil.  The  stethoscoi)e  teaches  us  that  the 
whole  of  the  lungs,  but  jMirticularly  the  posterior  lungs,  are  laboring  with  a 
loud  and  deep  sibilous  sonorous  wlieeze,  accompanied  with  a  mucous  rattle, 
sometimes  loudest  on  inspiration  and  sometimes  on  expiration.  No  respira- 
tory murmur  exists.     Dry  tube-sounds  alone  are  heard — rhonchus  and  sibilas 
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of  every  variety,  note,  and  pitch.  There  is  complete  stagnation  of  air  in  the 
chest.  The  sounds  are  so  small  that  they  seem  to  indicate  spasmodic  con- 
cttrictiou  of  the  smaller  tubes;  and  the  universiil  diffusion  of  the  sound  shows 
that  the  constrictions  are  universal  over  the  smaller  tubes.  These  spasms 
may  also  be  observed  to  be  constantly  changing  tlieir  place,  disapi)eanng  in 
one  place  and  making  their  appearance  in  another,  so  that  the  sounds  are 
continually  changing  their  character  and  their  site.  Percussion  shows  that 
the  lungs  are  distended  with  air;  and  should  an  air-cell  have  burst,  a  rub- 
bing sound  will  be  heanl,  denoting  the  effusion  of  air  into  the  cellular  sub- 
stance of  the  lung.  As  the  fit  sulxsides,  the  respiration  Iwcomes  puerile,  and 
by  degrees  the  breathing  returns  to  its  usual  state.  In  fatal  cases  the  res- 
piration becomes  tracheal,  slight  hemorrhage  perhajis  takes  place,  and  afler 
a  severe  struggle  the  patient  dies;  but  this  is  an  event  so  extremely  rare  that, 
from  Dr.  Hyde  Salter's  very  extensive  exj)erience  of  this  disease,  he  believed 
that  death  never  takes  place  immediately  from  uncomplicated  asthma. 

The  duration  of  the  fit  varies.  In  some  casc»s  it  lasts  a  few  minutes,  in 
Others  two  or  three  hours,  in  others  the  whole  night,  in  others  three  or  four 
davs,  and  in  others  as  many  weeks. 

When  the  expressions  of  the  disease  are  fully  marked,  the  appearance  of  an 
asthmatic  perstm  is  verv  characteristic.  The  countenance  of^en  bears  the 
fiigns  of  distress.  The  sliouldcrs  are  more  or  less  elevated.  The  stomach  is 
apt  to  be  greatly  distended  afler  eating;  the  tongue  becomes  coated,  and 
tnere  is  a  tendency  to  fissures  in  it;  the  eyes  rc^d  and  prominent.  Emaciation 
generally  progresses,  and  there  is  inability  to  rest  horizontally  in  bed,  or  to 
walk  up  a  hill.  The  secretions  from  the  bowels  are  mort»  or  less  abnormal, 
and  the  urine  passinl  genenilly  shows  a  variable  deposit.  In  extremely  severe 
cases,  when  reme<lial  measures  are  not  taken  to  suodue  the  constitutional  af- 
fection, the  nights  nuiy  be  passed  by  the  patient  in  a  state  of  great  distress. 
Unable  to  lie  down  in  be<l,  nis  jwroxysms  may  sometimes  be  so  severe  that  he 
almost  anticipates  death  before  morning — wore  it  not  that  he  becomes  accus- 
tomed to  the  st»vere  nature  of  trie  symptoms — till  a  copious  heavy  exi>ecto- 
ration  is  with  difficulty  thrown  off  from  the  lungs ;  and  as  the  day  advances 
he  becomes  somewhat  Relieved,  although  it  nuiy  be  passt^d  still  in  great  dis- 
comfort. Asthmatic  patients  are  generally  large  ft^eders,  although  the  de- 
sire for  food  may  not  be  remarkable,  believing  that  it  is  necessar}'  to  eat 
and  drink  well,  in  onler  to  sustain  the  strength  to  encounter  the  paroxysms 
of  the  disease.  In  some  the  difficulty  of  breathing  is  con.^tant,  and  always 
worst  afler  a  meal ;  and,  as  a  rule,  they  can  never,  without  aggravation  of  the 
disease,  eat  and  drink  as  other  people. 

The  pulse  increastnj  in  fre<iuency  towards  night,  and  subsides  in  the 
morning. 

Many  premonitory  phencmiena  indicate  the  approach  of  a  paroxysm  ;  but 
the  precursory  symptoms  are  liable  to  great  variation  in  different  i)er8ons,  ac- 
cording to  the  proximate  cause  of  the  paroxysm.  S<.)me  patients  suffer  from 
fearful  headaches,  the  a[)pnmch  of  which  they  dread ;  and  the  heart  lal>ors 
with  so  much  |)al}>itation,  and  such  irregularity  of  action,  that  rupture  of  a 
bloodvessel  seems  imminent.  KruptioiL<  on  the  skin  sometinu*s  lessen,  and 
even  disappear.  There  may  Ik?  also  some  waniing  during  the  night  of  the 
immediate  appn>a<*h  of  an  attack,  in  the  sha{K'  of  huskiness  of  the  throat;  and 
during  the  middle  of  the  night,  or  towards  early  morning,  the  |mtieht  is 
awakened  by  an  oppression  which  renders  it  imiH)ssible  for  him  to  lie  down 
again.  In  a  short  time  the  iiaroxysm  gains  strength,  and  the  {mtient  breather 
as  it  were  by  jerks,  each  as]>iration  l)eing  accomj)anied  by  a  s{)asinodic  effort, 
which  seems  as  though  it  wouhl  burst  opi'U  the  chest.  The  contractions  (»f 
the  muscles  in  the  nec^k  and  Inflow  the  ribs  in  fn)nt  of  the  chest  are  very  great, 
and  oflen  at  the  same  time  most  imiuful.  The  attacks  are  not  of  e<|ual  vio- 
lence at  all  times. 
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The  majority  of  asthmaticfl  know  that  an  attack  is  coining  on  by  certain 
feelings  in  themselvc?,  or  by  certain  conditions  of  the  system,  of  which  they 
are  aware.  The  precursory  symptoms  generally  show  themselves  on  the  night 
previous  to  the  attack,  or  sometimes  for  two  nights  before  it,  or  even  for  a 
longer  time.  Extreme  drowsiness  and  sleepiness  are  common  preeursory 
j>henomena  which  indicate  the  approach  of  a  paroxysm — the  commencement 
of  the  nervoas  condition  of  which  the  succeeding  respiratory  phenomena  are 
the  more  complete  development ;  and  such  precursory  phenomena  must  be 
looked  upon  as  an  integral  part  of  the  paroxysm  (Hyde  Salter). 

Extreme  wakefulness,  unusual  mental  activity,  and  buoyancy  of  spirits, 
constitute  another  set  of  premonitorj'  phenomena  seen  in  some  other  astnmat- 
ics ;  and  Dr.  Salter  mentions  a  case  in  which  ophthalmia  always  ushered  in 
the  paroxysm  of  asthma.  At  other  times,  and  with  other  patients,  the  pre- 
monitory symptoms  are  connected  with  the  stomach,  and  consist  especiallv  of 
loss  of  appetite,  flatulence,  costiveness,  and  certain  peculiar  uneasy  seosation* 
in  the  epigastrium. 

The  time  at  which  a  paroxysm  commences  is  almost  invariably  in  the  early 
morning,  from  three  to  six  o'clock.  In  some  the  usual  time  is  the  evening, 
just  afler  getting  into  bed,  and  before  going  to  sleep.  Even  in  such  cases  as 
night  watchmen,  who  turn  day  into  night  and  night  into  day,  though  the  or- 
dinary times  of  sleeping  and  "waking  were  transposed,  the  paroxysm  came  on 
at  the  usual  time — from  five  to  six  in  the  morning,  towards  the  end  of  the 
vigil,  when  the  patient  was  up  and  awake  (Dr.  Salter). 

Frofuse  diHrej<ij*  not  unfrequently  attends  the  first  stage  of  a  paroxpm 
of  a<^thma.  The  urine  is  then  a  pale  limpid  water,  exactly  like  the  urine  of 
hysteria.  This  abundant  watery  secretion  comes  on  soon  after  the  paroxysm 
commences,  and  generally  lasts  for  the  first  three  or  four  hours,  when  it  ceases 
altogether. 

Neuralgic  pain  constitutes  another  early  symptom,  in  the  form  of  deep- 
seated,  aching,  constant,  and  wear\'ing  pains  in  the  limbs,  joints,  or  testicles. 

The  chanicteristic  wheezing  of  a  commencing  paroxysm  generally  com- 
mences while  th(»  patient  is  yet  asleep;  and  as  the  difficulty  of  breathing  in- 
creases, ho  gradually  or  partially  awakes,  and  sits  up  in  IkkI  "in  a  miserable 
half-consciousness  of  his  condition."  A  temporary  abatement  occurs,  and 
sleej)  may  again  ovorj>ower  him,  to  be  again  awoke,  and  again  to  sit  up.  By 
and  by  the  struggle  ceases  between  sleep  and  the  full  expression  of  the  par- 
oxysm. The  tbjxpnart  increases,  so  that  he  can  lie  imck  no  more.  He  throws 
himself  forwards,  jtlants  his  elhows  on  his  knees,  and,  with  fixed  head  and 
elevated  shoulders,  lahors  for  his  breath  like  a  dvinjr  man.  A  most  distress- 
ing  sjH'Ctacle  is  now  presented  by  the  asthmatic.  If  he  moves  at  all,  it  is  with 
the  greatest  diffi<nilty,  creeping  hy  stages  from  one  ]>ieee  of  furniture  to  another. 
Most  commonly  he  sits  fixed  in  a  chair,  immovable,  unable  to  sj)eak,  or  even 
perhaps  to  move  his  head  in  answer  to  <|uestions.  His  back  is  rounded,  his 
gait  stooping.  His  chest,  back,  shoulders,  and  head  are  fixt^l ;  an<l,  when  he 
looks  from  object  to  object,  he  merely  turns  his  eyes  like  a  jK*rson  with  a  stiff 
neck.  His  shoulders  are  raised  almost  to  his  ears,  and  his  head  thrown  back 
and  buried  betw(H»n  them.  The  better  to  raise  his  shoulders,  and  to  sjxire  mus- 
cular etfort,  he  fixes  his  elbows  on  the  arms  of  the  chair:  or  he  plants  hu» 
hands  on  hi>  knees :  or  he  leans  forwanl  on  a  table :  or  sits  acmss  a  chair, 
and  leans  over  the  hack  of  it :  or  he  stands  grasj)ing  the  back  of  a  chair,  and 
throwing  his  weight  ujx)n  it.  In  this  latter  attitutie  Dr.  Salter  has  known  a 
jMitient  stand  for  two  days  an<l  nights  nimble  tt)  move.  Sometimes  theimtient 
may  lean  against  a  chi'st  of  drawers  or  si)me  jMi'ce  of  funiiture  sufficiently 
high  to  rest  hi<  elbows  u|)on  in  a  standing  ixy'^ition.  At  every  breath  the  head  u* 
thrown  back,  the  shoulders  still  more  raisiKl,  and  the  mouth  a  little  ojiene<l, 
with  a  gjisping  movement.  The  expression  is  anxioiL'*  and  distressing.  The 
eyes  an?  wide  ojx?ned,  strained,  turgi<l,  and  sutfu^ini.     The  fiice  is  i>allid;  and 
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if  the  dyspncea  is  extreme  and  prolonged,  it  becomes  slightly  cyanotic.  The 
labor  of  breathing  is  so  great  that  beads  of  perspiration  stand  on  the  fore* 
head,  or  even  run  down  in  drops  upon  the  face,  which  tlie  attendant  must  con- 
stantly wipe  off;  for  the  patient  is  so  engrossed  with  his  sufferings  and  the 
labor  of  breathing  that  he  is  almost  unconscious  of  what  is  going  on  ifk-oun<l 
him ;  or  he  is  impatient  and  intolerant  of  the  assiduities  of  those  who  are  in 
vain  trying  to  give  him  some  relief. 

If  tfie  bronchial  spasm  is  protracted  and  intense,  the  bo<ly-temperature 
fiills:  the  oxygenation  of  the  blood  is  so  imperfectly  performed,  from  the 
sparing  supply  of  air,  that  it  is  inadequate  to  the  maintenance  of  the  normal 
temperature.  Tlie  extremities  especially  get  cold,  blue,  and  shrunken ;  but 
while  the  temperature  is  thus  depressed  the  perspiration  may  be  profuse. 
This  union  of  coldness  and  sweat,  combined  with  the  duskiness  and  pallor  of 
the  skin,  gives  to  the  asthmatic  so  much  the  appearance  of  a  dying  man  that 
sometimes  even  the  initiated  may  fear  that  death  is  impending. 

The  pulse  during  the  paroxysm  is  always  small ;  and  small  and  feeble  in 
proportion  to  the  intensity  of  the  dyspncea — due  to  pulmonary  capillary 
arrc:«t;  and  immediately  the  paroxysm  yields,  the  pulse  begins  to  resume  its 
normal  volume. 

Itching  under  the  chin  is  a  common  symptom  of  an  approaching  paroxysm 
of  asthma.  This  itching  is  incessant,  of  an  indefinite  creeping  character,  and 
scratching  does  not  relieve  it.  It  often  extends  over  the  sternum  and  between 
the  shoulders.  It  apj)ears  the  moment  the  first  tightness  of  breathing  is  felt, 
and  sul)sides  when  tne  paroxysm  has  become  confirmed. 

The  most  exhaustive  monograph  on  this  disease  is  that  by  the  late  Dr.  Hyde 
Salter,  F.R.S.,  Physician  to  the  Charing  Cross  Haspital;  and  the  reader  desir- 
ous of  more  full  details  will  do  well  to  consult  his  work  on  Asthma:  its  Pa- 
thology and  Treatment, 

Diagnosis. — The  preceding  account  of  the  jwithology  and  symptoms  of 
asthma  renders  it  oovious  that  it  may  not  easily  be  confounded  with  any 
disease  of  the  chest  or  larynx,  if  auscultation  and  percussion  are  carefully 
attended  to,  and  with  a  due  regard  to  tlie  histor}'  of^  the  case.  The  sudden 
attacks  of  the  paroxysms,  the  short  periods  of  their  duration,  the  violence  of 
the  symptoms  at  the  time,  their  returning  afler  inter\'als  of  comparative  ease 
and  of  tolerable  health,  are  sufficient  to  characterize  the  disease. 

It  is  only  when  asthma  complicates  other  diseiises  that  its  diagnosis  may  be 
obscure  and  its  treatment  uncertain. 

The  diseases  with  which  it  has  been  confounded  are, — (1.)  Sjmsmodic  affec- 
tions of  the  larvnx ;  ( 2. )  Severe  cases  of  sudden  and  acute  bronchitis;  (3.)  Angina 
pectoris;  (4.)  llydrothorax, 

TTie  disease  is  also  sometimes  associated  with  the  development  of  lesions  of 
the  heart  and  great  vessels,  and  ultimately  lea<ls  to  them. 

The  character  of  the  dyspncea  in  aMhma  is  also  quite  j>eculiar.  It  is  unlike 
the  dyspnam  of  heart  disease,  or  of  that  of  bronchitis,  or  of  that  of  emphysema ; 
the  distinctive  features  of  each  of  which  are  as  follow  (Salter): 

Heart  dyttpno'a  is  intolerant  of  the  slightest  exertion,  or  of  the  recumbent 
position;  and  sitting  up  or  stillness  may  cure  for  the  time  the  most  violent 
paroxysm:  the  breathing,  too,  of  heart  dyspncea  has  a  panting  and  ga.<ping 
character,  and  not  the  wheezing  laboring  character  of  asthma. 

Bronchitic  dyspmm  is  short,  crepitous,  and  ac(*ompanied  with  cough. 

The  dyspnmi  of  aMma  is  often  long-drawn,  dry,  and  without  cough ;  it  gives 
the  most  positive  evidence  of  narrowing  of  the  air-passages,  and  is  of  such  a 
nature  as  to  shut  off  the  air-supply.  The  wheezing,  or  shrill  sibilant  whistle. 
Is  positive  evidence  of  bronchial  contraction,  which  is  ever  changing  its  i)lace. 
Spasmodic  stricture  of  the  minute  air-tubes  thus  explains,  as  Dr.  Ilyde  Salter 
clearly  demonstrates,  the  sudden  aci^ess  and  departure  of  the  dyspntea  in 
asthma. 
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The  dvispncea  of  emvhysema  is  abiding,  varies  but  little,  and  has  no  wheeze. 

The  Treatment  oi  Asthma  comprises  what  should  be  done  during  the  fit, 
and  what  should  be  done  during  the  intervals,  with  a  view  to  correct  the  con- 
stitutional state  which  every  now  and  then  culminates  in  a  paroxysm  of 
asthm%. 

When  the  patient  is  laboring  under  a  fit  of  either  of  the  forms  of  asthma, 
our  efforts  must  be  directed  to  tranquillize  his  suffering  and  shorten  the  attack; ' 
but  so  capricious  is  this  disease  that  what  will  benefit  the  patient  in  one  attack 
may  be  of  little  ase  in  another.  As  a  general  rule,  however,  any  excitine 
cause  actually  present  and  in  operation  must  be  removed :  an  undigested  meal, 
or  constipation,  must  be  got  rid  of — relieved  by  an  emetic  in  the  one  case,  or 
))y  an  enema  in  the  other;  the  patient  should  be  supported  by  strictly  tonic 
regimen ;  and  camphor  mud  are,  to  the  extent  of  about  an  ounce  and  a  half, 
combined  with  a  drachm  of  the  spirit  of  nUroxis  ether  and  some  morphia^  may 
be  given  every  hour,  or  every  two  hours,  for  a  short  time.  If  the  hetid  should 
be  affected  by  the  opium,  some  milder  narcotic  should  be  substituted,  as  tine- 
ture  of  hyoscyamus,  to  the  extent  of  about  fifteen  drops  for  each  dose.  In  other 
cases,  or  in  other  attacks,  cumfastida,  caMor,  musk,  or  hydrocyanic  add,  to  the 
extent  of  nj^iij  every  six  hqurs,  may  be  substituted.  Again,  if  the  fit  should 
occur  after  a  hearty  meal,  and  afler  an  emetic  has  been  given  to  empty  the 
stomach,  the  tincture  of  rhuBarb  or  the  sulpluite  of  mag^nesia  should  be  con- 
tinued in  rcpeate<l  small  doses.  If  the  attack  be  long,  arrowroot  or  saeo, 
with  small  quantities  of  wine  or  brandy,  should  be  given  to  support  the 
patient  under  his  laborious  and  exhausting  sufferings.  Ipecacuanha,  tartar 
emetic,  and  tobacco  are  the  drugs  which  most  rapidly  relax  spasm  as  direct 
depressants.  There  is,  however,  great  danger  in  the  ase  of  the  latter,  from 
unmanageable  and  dangerous  collapse.  And  tobacco  ought  never  to  be 
indulged  in  by  the  asthmatic,  except  as  an  agent  in  the  cure  of  his  disease; 
for  then  only  can  he  look  to  it  for  relief.  Ipecacuanha  is  the  most  manage- 
able of  these  remedies,  and  ought  to  be  given  in  a  dose  of  twenty  erains  at 
the  onset  of  the  paroxysm.     The  tobacco  should  be  smoked  from  a  pipe. 

The  feelings  of  the  sufferer  should  be  consulted  as  to  the  tem})erature  to 
which  he  should  he  exiwrjcd  during  the  paroxysm.  Whore  there  is  organic 
lesicm  of  the  heart  and  large  vessels,  the  fresh  air  is  extremely  grateful  and 
reviving,  its  coldness  giving  power  to  the  circulating  organs,  and,  by  lowering 
the  temixirature  of  the  body,  enables  the  patient  to  live  on  a  smaller  quantity 
of  oxygen.  It  is  on  this  principle  that  the  dog,  barl>arously  asphyxiated  by 
the  effluvium  of  the  Grotto  del  Cane,  for  the  amusement  of  travellers,  is  thrown 
into  the  water,  where  ho  is  able  to  breathe  at  the  tem[jerature  of  the  water, 
when  he  would  have  died  at  the  temiKjrature  of  the  atmosphere.  The  toad, 
also,  when  cooled  down,  will  live  for  an  incredible  length  of  time  incased  in 
pla'^tor  of  Paris ;  hut  if  his  body  has  a  high  temjKirature  the  ex|x^riment  is 
soon  fatal.  On  the  contrary,  when  the  paroxysm  is  purely  a  spasm  of  the 
bronchial  tubes,  warmth,  by  relaxing  the  spasm  of  the  bnmchial  tubes  at  their 
ultimate  divisions,  im  generally  more  useful  than  cold. 

But  it  b*  the  treatment  during  the  interval  which  is  all-important ;  so  much 
so,  that  few  cases  will  be  found  of  true  si)asm(Klic  asthma  which  are  not 
entirely  under  the  control  of  well-n»gulatotl  dietetic  management.  "More  i* 
to  1)0  done  for  asthmatic  patimta  on  the  side  of  the  stomach  than  in  any  other 
direction  ;'*  and  by  many  oWrving  and  thoughtful  j)hyj'icians  dietetic  treat- 
ment is  Regarded  a-*  the  only  certain  treatment  of  asthma.  Mr.  Pridham,  of 
Bideford,  in  Devonshire,  ha^  been  very  suc(*essful  in  the  management  of 
asthmatic  cases,  by  extremely  strict  dietetic  treatment  and  sedatives  during 
the  interv'als  of  the  paroxysms  ( Brit,  Med.  Journal ,  June  \)  to  December  29, 
1860).  His  j)lan  of  treatment  is  somewhat  as  follows:  The  secretions  from 
the  bowels  are  first  of  all  to  Ik*  corrected  by  the  following  pill,  at  bedtime, 
followed  by  a  saline  a]>erient  in  the  morning : 
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R.  Pilulse  Aloes  cum  Myrrhd,  gr.  iii;  Pilulse  Hydrargyri,  gr.  i;  Extract! 
Taraxaei,  gr.  ii ;  Extract!  Stramon!!,  gr.  ss. ;  M.  F!aiit  pU.  !!. 

Or  giv!Dgy  every  alternate  n!ght,  !n  the  form  of  a  p!ll — 

R.  P!l.  Hyd.,  gr.  iv  ;  Pulv.  Ipecac,  gr. !. 

And  on  the  following  mom!ng — 

Mist  Sennse  comp.,  S  i ;  Bicarbonatis  Magncsise,  gr.  x ;  Bicarbonatis  Sod^e, 
gr.  viii ;  and  during  the  day  small  doses  of  Compound  Rhubarb  Powder. 

After  having  thus  attended  to  the  general  secretions  for  about  ten  days,  the 
strict  dietary  system  is  to  be  commenced. 

The  diet  must  be  regularly  weighed  out,  and  adhered  to  with  the  greatest 
strictness,  the  hours  of  meals  being  most  rigidlv  fixed  as  follow : 

Breakfast  at  eight  a.m.,  to  consist  of  half  a  pint  of  green  tea  or  coffee,  with 
a  little  cream,  and  two  ounces  of  dry  stale  bread. 

Dinner  at  ojie  p.m.,  to  consist  of  two  ounces  of  fresh  beef  or  mutton,  without 
fat  or  skin,  and  two  ounces  of  dry  stale  bread  or  well-boiled  rice ;  three  hours 
after  dinner  (not  sooner),  half  a  pint  of  weak  brandy  and  water,  or  whisky 
and  water,  or  dry  sherry  and  water,  may  be  taken,  or  toast-water  ad  libitum. 

Sitpper  at  seven  p.m.,  to  consist  of  two  ounces  of  meat  as  before,  with  two 
ounces  of  dry  stale  bread. 

The  patient  is  not  to  be  allowed  to  drink  any  fluid  whatever  within  one 
hour  hejare  his  dinner  or  supper,  and  not  until  three  hours  after  either  of  these 
meals.  At  other  times  he  is  not  limited  a.s  to  drinks,  otherwise  than  that  all 
malt  liquors  are  to  be  pn)hibited.  Soda  or  selUer-vfateT  may  be  indulged  in 
at  other  times  when  thirsty. 

With  this  dietetic  treatment  sedatives  are  to  be  given  as  follow : 

Three  grains  of  the  Extract  of  Conium  are  to  be  taken  four  times  a  day — 
namely,  at  the  hours  of  seven,  twelve,  five,  and  ten — the  dose  to  be  gradually 
increased  to  five  grains  four  times  a  day.  To  each  of  these  pills  a  fourth  of 
a  erain  of  the  Extract  of  Indian  Hemp  may  be  added,  which  may  be  gradu- 
ally  increased  to  one  grain  in  each  d<jse. 

Under  this  treatment  in  a  few  days  the  distressing  symptoms  may  be  ex- 
pected to  subside  ;  and  afler  the  regimen  has  bec»n  strictly  persevered  in  for  at 
least  a  month,  two  ounces  more  of  meat  may  be  i)ermitted,  if  digestion  is  found 
to  be  sufficient.  The  stools  must  be  repeatedly  seen  by  the  physician,  and  the 
stomach  must  not  have  more  to  do  than  it  can  accomplish.  The  powers  of 
digention  are  known  to  be  recovering  when  the  stomach  craves  for  fotxl  as  the 
hour  of  nourishment  arrives.  If  flesh  is  gained,  strength  improves ;  and  while 
the  tongue  cleans,  the  appetite  improves,  the  distension  of  the  stomach  lessens, 
and  there  is  sufficient  evidence  that  the  jM)wers  of  digestion  are  recovering. 
Great  encouragement  is  then  given  for  the  physician  and  for  the  {mtient  to 
follow  up  the  line  of  treatment  which  is  here  indicated.  The  patient  ought 
also  to  be  able  to  sleep  six  or  seven  hours  at  a-tmie,  and  to  lie  in  bed  all 
night.  If  these  results  follow,  the  ultimate  cure  of  the  disease  may  be  looked 
for;  but  it  may  at  the  same  time  be  taken  for  granted  that  the  asthmatic  can 
never  with  impunity  eat  and  drink  as  other  iKM))>le.  It  is  only  by  the  exemse 
of  such  self-<ienial  as  is  implied  in  the  carrying  out  of  such  instructions  that 
the  patient  has  it  in  his  own  {Miwer  to  live  a  life  of  comparative  ease  and  com- 
fort. Many  such  patients  who  are  not  possi»sse<l  of  such  resolution,  self-denial, 
and  strength  of  mind,  will  say  such  (iieting  does  not  suit  their  constitution^ 
and  that  conseipiently  they  (*annot  or  will  not  }K'rsiwere;  but  no  trial  of  the 
remedy  can  be  considered  sufficient  which  does  not  embrace  a  i)eriod  of  at 
least  six  months,  the  physician  taking  care  to  ascertain^  1.)  The  weight  of 
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the  patient,  his  age  and  height,  before  commencing  any  treatment ;  (2.)  The 
state  of  his  excreta,  and  the  amount  of  the  urinary  elements — especially  the 
urea,  the  uric  acid,  and  the  like ;  (3.)  During  the  course  of  the  treatment,  at 
stated  times,  such  physiological  information  ought  to  be  regularly  obtained. 

It  is  confessedly  difficult  to  persuade  many  people  to  live  so  abstemiously, 
for  many  cannot  control  their  appetite ;  or  they  believe  that  in  so  limiting 
themselves  in  regard  to  diet  they  will  injure  their  constitution. 

The  abnormal  ravenousness  of  appetite  it  is  therefore  necessary  to  subdue 
by  sedatives  other  than  opiates.  Asthmatics  are  generally  dyspeptics ;  and  as 
a  result  of  the  experience  of  Dr.  H.  Salter,  the  most  simple  rule  r^arding 
the  diet  is:  Let  no  food  be  taken  after  such  a  time  in  the  day  as  wifl 
allow  digestion  being  completed  or  the  stomach  empty  before  going  to  bed. 
The  time  when  the  last  solid  food  should  be  taken  will  depend  upon  what  the 
bedtime  is.  If  ten,  or  half-past,  then  three  or  four  should  be  the  dinner  hour, 
after  which  no  more  solid  food  should  be  taken. 

Dr.  Salter's  dietary  in  cases  of  asthma  would  be  sometimes  as  follows: 
Breakfast:  A  breakfast  cup  of  bread  and  milk,  an  egg,  or  a  mutton  chop,  or 
some  cold  chicken  or  game.  Tea  is  better  than  coffee,  and  milk  and  water 
better  than  either.  Dinner  (not  before  two  or  four  o'clock)  :  Mutton  ought  to 
be  the  staple  diet ;  beef  or  lamb  rarely,  jwrk  or  veal  never.  Succulent  vege- 
table or  potato  may  be  eaten,  and  a  little  farinaceous  pudding  or  stewed  fruit, 
or  fruit  out  of  a  tart,  should  conclude  the  dinner.  Water  is  the  best  fluid  to 
drink,  and  there  should  be  no  cheese  and  no  dessert. 

The  quantity  of  food  eaten  should  be  small,  and  therefore  highly  nutritious, 
extremely  digestible,  and  of  the  simplest  and  plainest  kind. 

Open  air  exercise  must  be  freely  taken,  but  not  within  three  hours  after 
eating  animal  food,  and  the  exercise  must  be  always  short  of  fatigue.  The 
greatest  punctuality  is  necessary  to  be  attended  to  as  regards  the  taking  of 
food  as  well  as  medicine  ;  and  the  bowels  should  be  caused  to  act  immediately 
after  breakfast,  either  naturally  or  by  means  of  an  enema.  In  truth,  success 
greatly  dej)ends  on  the  regularity  with  which  all  the  functions  of  the  body 
can  be  performed ;  and  care  should  be  taken  to  rest  the  body  and  mind  at 
least  for  one  hour  after  food.  Smoking  stramonium,  the  inhalation  of  chloro- 
form, and  the  like,  although  they  appear  to  soothe  and  mitigate  the  par- 
oxysm in  some  cases,  yet  they  do  not  api)ear  to  shorten  the  attack  in  any. 

The  fumes  oi'  stramonium  are  to  be  collected  in  an  inverted  glass  bowl  with 
a  narrow  mouth.  The  bowl  being  charged  to  its  full,  is  placed  under  the 
mouth  of  the  patient,  who  is  directed  to  inhale,  to  the  fulU?st  extent  in  his 
power,  the  smoke  which  has  been  collected  in  the  bowel.  Or  the  stramonium 
may  be  smoked  as  tobacco  is  smoked,  then  puff*  the  smoke  into  a  tumbler,  and 
inhale  it  cold  into  the  lungs  (  Bullak  ).  Or  it  might  be  smoked  as  an  Eastern 
smokes  the  Oriental  hookah,  in  which  the  smoke  is  purified  by  being  passed 
through  water.  Savory  and  Moore  prei)are  cigars  and  cigarettes  of  stramo- 
nium. The  fumes  of  brown  paper  saturated  with  a  solution  of  nitrate  of 
potash  sometimes  also  relieve  the  spasms. 

Indian  hemp,  in  doses  of  from  two  to  four  grains  of  the  extract,  or  thirty 
minims  of  the  tincture,  will  often  relieve  the  spiu<m  for  the  time  being,  but 
may  fail  ever  after  (see  Watson,  Lectures  on  the  Pradice  of  Physic,  vol.  ii). 

Section  V. — Diskases  of  the  Linos. 

PNEUMONIA. 

Latin  Eq.^  Prri/meutnnnia  :  Frkvcii  Eq.,  Pnnntion'K  ;  Gkkm as  Eq.,  LungeHenf2UNtiunp 

— Syn.,  Pneumonia;  Italian  Kii  ,  Piiniwonitide. 

Definition. — Inflammation  of  the  Uukjs,  which,  in  its  acute  sthenic  form,  uu- 
'Complicated  by  constitutional  or  specific  diseases,  runs  a  definite  courife,  expressed 
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by  severe  febrile  symptoms,  which  corns  on  suddenly,  attaining  in  a  few  hours  a 
great  intensUu,  and  which  undergo  a  no  less  sudden  abatement  or  improvement 
between  the  fifth  and  tenth  day,  in  proportixm  to  tlie  severity  of  the  disease  and 
the  textures  implicated,  and  while  the  local  productive  results  of  inflammation  in 
the  form  of  the  lung-lesion  are  yet  intense,  but  which  are  eventually  removed. 

The  natural  cmirse  of  pneumonia  is  materially  modified  by  constitutio7i4il  or 
specific  diseases,  especially  if  any  organ,  such  as  the  kidney,  the  lisart,  or  the  liver, 
is  involved ;  or  it  may  be  modified  by  the  secondary  contamination  of  the  blood  by 
absorption  of  lung-exudation  in  the  latter  stages  of  the  disease,  tending  to  inflam- 
mation of  the  other  lung,  to  pleurisy,  to  pericarditis,  or  to  blood-coagula  m  the 
cavities  of  the  heart  or  great  vessels. 

Pathology. — In  the  coutinental  cities  of  Europe  about  eight  fier  cent,  of  all 
the  deaths  are  caused  by  j)neumonia ;  and  while  about  three  per  cent,  of  all 
diseases  are  due  to  the  same  cause,  about  tux)  per  cent,  of  all  cases  of  disease 
in  hospital  are  referable  to  pneumonia.  It  is  a  disease  of  very  general  and 
universal  prevalence,  and  is  subject  to  more  or  less  welUlefined  periodic  fluc- 
tuations, and  sometimes  appears  as  if  it  wore  epidemic ;  while  its  prevalence 
has  been  observed  to  be  very  much  coincident  with  that  of  typhus  fever  (Nie- 
MEYER,  New  Syden,  Society  Year- Book,  1862). 

The  only  variety  recognized  by  the  College  of  Physicians  is  (a)  lobular ;  and 
the  term  "  secondary*^  has  been  applied  to  pneumonia  when  it  occurs  as  a  com- 
plication of  some  other  disease. 

On  the  other  hand,Niemeyer  regards  inflammation  of  the  lungs  as  of  three 
kinds,  namely : 

(1.)  Croupous  pneumonia,  in  which  the  air-cells  are  involved  in  a  morbid 
process  identical  with  that  which  attacks  the  mucous  membrane  of  the  larynx 
in  tracheal  and  laryngeal  croup  (acute  pneumonia), 

(2.)  Catarrhal  pneumonia — a  process  intimatelv  related  to  that  already  de- 
scribed as  acute  catarrfial  bronchitis ;  and  when  inflammation  affects  the  smaller 
tubes  (capillary  broncliiii'S)  the  disease  can  with  difKculty  be  separated  clini- 
cally from  catarrhal  pneumonia,  which  produces  an  augmented  secretion  and 
active  generation  of  pus-corpuscles,  but  in  which  no  coagulable  exudation  is 
formed. 

In  these  forms  (1)  and  (2)  the  products  of  inflammation  arc  thrown  out 
upon  the  free  surface  of  the  mucous  membrane  of  the  air-cells,  the  tissue  of 
the  lung  itself  suffering  no  essential  lesion. 

(3.)  Interstitial  pneumonia,  when  the  inflammation  involves  the  walls  of  the 
air-vesicles  and  the  interlobular  connective  tissue,  which  from  its  chronic 
course  is  sometimes  termed  chronic  pneumonia. 

Under  these  three  heads  it  is  proposed  to  consider  pneumonia. 


(1.)  Croupous  or  Acute  Pneumonia, 

Dr.  Clvmer  states  that  pneumonia  was  very  common  during  the  American 
War,  in  "both  the  United  States  and  Coufedefate  armies,  and  that  the  mor- 
tality rate  was  high. 

In  the  l7nit<Ml  States,  for  the  two  years  ending  June*  30,  1862  and  1863, 
there  were  31,527  cases  and  7091  deaths  out  of  a  total  of  8098  deaths  from 
all  the  inflamnuitorv  disi^ases  of  the  rc*sj)iratory  organs,  giving  a  ratio  of 
deaths  to  cas<«  of  1  in  6.8  in  the  Atlantic  region,  and  1  in  3.M  in  the  central 
region  (Circular,  Xo,  6,  Surgeon- Generafs  Office,  War  Dtp.,  18(i5). 

In  the  CJonfwlerate  army,  during  a  period  of  ninetetai  months  (January, 

1862,  to  Julv,  1863,  inclusive),  H^^^ths  per  cent,  of  the  mean  strength,  on  an 

average,  hatf  pneumonia ;  and  it  gave  2,i  pi*r  cent,  of  all  cases  of  disease  and 

wounds  entered  u]>on  the  field  rciM)rts ;  and  3.15  |)er  cent,  of  all  the  cases  of 
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disease  and  wounds  entered  upon  the  hospital  reports.  In  a  period  of  fifteen 
months  (January,  1862,  to  M^rch,  1868,  inclusive),  there  were  io  certain  gen- 
eral hospitals  in  the  State  of  Virginia,  4774  cases  of  pneumonia  reported,  and 
1261  deaths,  a  mortality  of  a  fraction  more  than  one-fourth  the  cases,  or  more 
exactly  22.86  per  cent.,  or  1  death  in  3.78  cases.  During  four  months,  Sep- 
tember, 1862,  January,  February,  March,  1863,  1527  cases  of  pneumonia 
were  entered  upon  the  registers  of  the  general  hospitals  in  and  about  Rich- 
mond, Virginia,  with  405  deaths.  For  this  period  the  ratio  of  deaths  from 
pneumonia  to  the  entire  number  of  deaths  from  all  causes  was  19.22  percent; 
whilst,  on  the  other  hand,  the  cases  of  pneumonia  during  these  four  months 
was  only  3.54  per  cent,  of  the  entire  number  of  cases  of  all  diseases  treated. 
For  four  months,  April,  May,  June,  and  July,  1863,  there  were  108,165  cases 
in  all  the  general  hospitals  of  Virginia,  with  2705  deaths,  the  ratio  of  deaths 
from  all  causes  to  the  entire  number  of  cases  treated  being  2.5  per  cent.,  or 
1  death  in  39.98  cases.  21.29  per  cent,  of  the  deaths  from  all  causes  were 
from  pneumonia,  whilst  it  made  only  2.16  per  cent,  of  the  entire  number  of 
cases  of  all  diseases.  24.14  per  cent,  of  the  cases  of  pneumonia  ended  fittally, 
or  1  death  in  4.05  cases.  In  the  Greneral  Hospital  at  Charlottesville,  Virginia, 
nearly  one-third,  or,  more  exactly,  31.9  per  cent,  of  the  cases'  of  pneumonia 
were  fatal,  or  1  death  in  every  3.12  cases;  the  ratio  of  deaths  from  pneumo- 
nia to  the  entire  number  of  deaths  from  all  causes,  23.84  per  cent.,  or  1  death 
from  pneumonia  in  4.17  deaths  from  all  causes,  including  pneumonia.  On 
the  other  hand,  the  cases  of  pneumonia  were  less  than  one-twenty-third  of  the 
total  number  of  eases  (4.32  per  cent.),  or,  more  plainly,  1  case  of  pneumonia 
in  23.13  cases  of  all  diseases,  pneumonia  included.  In  General  Hospital,  No. 
1  (Confederate),  Savannah,  Georgia,  during  a  period  of  twenty-five  months 
(December,  1861,  to  December,  1863,  inclusive),  more  than  one-third  of  the 
entire  deaths  from  all  diseases  were  caused  by  pneumonia,  whilst  the  cases  <^ 
pneumonia  to  all  diseases  was  in  the  ratio  of  1  to  19.32 ;  a  little  over  one- 
third,  or  1  in  3.18,  or  31.35  per  cent,  of  all  the  cases  of  pneumonia  were  fatal 
(J.  JoNKs,  U.  S,  Sanitary  OmimMon  Med,  Memoirs,  1868). 

From  January  1  to  May  1 ,  1864,  784  cases  of  pneumonia,  happening  amongst 
the  U.  S.  colored  tnx)[)s,  were  treated  in  the  ha^pital  attached  to  Benton  Bar- 
racks, Mo.,  of  which  156  died.  Besides  the  above  there  were  675  cases  of 
measles,  of  which  130  died,  death  being  caused  mainly  by  pneumonia  (Ira 
Rii.ssELi.,  U.  S.  S.  Cbm.  Med.  Mein,). 

In  the  British  army,  during  the  Crimean  war,  the  deaths  from  pneumonia 
to  the  number  of  cases  of  the  disease  is  reported  at  1  to  3.6. 

Dr.  Clymer  concludes  from  the  foregoing  statistics  that  the  death-rat«  from 
pneumonia  is  much  higher  in  armies  than  in  civil  life.  Many  of  the  reported 
cases  of  i)neunionia,  in  both  the  United  States  and  Confeiierate  armies,  he 
observes,  were  intercurrent  affections,  particularly  in  measles,  chronic  camp 
diarrhoea,  and  malarial  toxaemia,  and  this  mcasumbly  exj>lains  the  great  mor- 
tality, without  reference  to  the  methods  of  treatment.  Dr.  Clymer  is  satisfied, 
from  j)ers()nal  observation,  that  many  ca<»es  of  capillary  bronchitis  were  re- 
ported as  pneumonia.  The  prevailing  type  of  the  disease  in  both  armies  was 
advnamic. 

I'ho  phenomena  which  are  appreciable  during  the  natural  course  of  a  dis- 
ea<*e  which  is  uncomplicated  and  unmmiified  by  any  other  disease  or  by  treat- 
ment, atii)r(l  the  best  means  of  studying  its  j)athology.  To  Dr.  Partes,  the 
Emeritus  Professor  of  Clinical  Medicine  in  University  College,  science  is  in- 
debted for  the  records  of  such  a  ca^e  {Med,  Time^and  Gazette,  Feb.  25, 1860). 
The  case  was  one  of  acute  sthenic  pneumonia,  wliich  occurred  in  a  well-built 
temperate  man  of  about  ten  stones  weight,  and  which  Dr.  Parkes  conscien- 
tiously believed  could  l>e  left  without  any  trt?atment  (beyond  the  application 
of  a  few  leeches)  to  the  unassisted  processes  of  nature. 
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The  (4iara<1«rii<ti<*  phemmiena  of  pneumonia  in  the  ninjority  of  roKCS  are 
evolved  in  a  ref;ii)nr  and  cunK-cutive  manucr;  and  they  may  be  coitKidercd 
under  thv  three  followin);  hoiuIi<: 

1.  Tkf  Conr'e  of  the  I'l/rfxia  an  Miiimircd  t'^teriiilli/  by  the  Thermnmeter  nnd 
the  Fitlte. — In  the  i-wv  w\ileh  Dr.  Parkes  rw-nnln,  the  f4)mnion('emi'iit  of  the 
pneumonia  ih  ihite<l  fnnn  the  nhhrrlnij;  nnd  t)ie  [Nitieiit  wax  adniitte<l  to  hot*- 
pital  on  the  third  diiy  of  the  dueose,  whit-h  vt-OH  «mi|)lcle<l  at  four  r.M.  of 
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January  7,  1860.  He  was  then  intensely  febrile,  with  flushed  cheeks,  coo- 
stant  cough,  viscid  bloody  pneumonic  expectoration,  hurried  breathing,  with 
crepitation  and  bronchial  respiration  over  the  posterior  base  of  the  left  lung. 
The  conjunctivae  were  a  little  yellow.  Thermometrical  observations  in  the 
axilla  were  taken  hourly  during  the  day — from  nine  in  the  morning  till  eleven 
and  twelve  at  night — by  Mr. Ringer  and  Mr. Miller;  and  the  preceding  Table 
gives  the  general  results — records  of  the  pulse  and  respiration  bein^  aL*o  given, 
for  the  i:)urpose  of  comparison  with  the  temperature,  and  with  each  other. 

Durinff  the  third  and  fourth  days  of  the  disease  the  temperature  was  uni- 
formly high,  the  difference  between  the  maximum  and  minimum  being  only 
1.6°  Fahr.  on  the  thirds  and  0.6°  Fahr.  on  tliQ  faurth  day.  The  fourth  day  wm 
the  most  febrile,  both  as  to  mean  temperature  and  as  to  the  constancy  of  it? 
height.  The  ffth  day  was  scarcely  less  febrile,  the  mean  temperature  being 
only  0.2°  Fahr.  below  the  fourth  day. 

'towards  the  end  of  the  fifth  day,  however,  and  during  the  commencement  of 
the  sixth  day  (from  four  to  twelve  p.m.,  9th  January),  the  thermometer  decid- 
edly fell  slightly ;  then,  during  the  early  part  of  the  sixth  day  of  the  disease 
(night  of  January  9),  it  made  a  grea,t  descent  from  104.2°  to  101°  Fahr.;  and 
after  this  time  it  never  rose  above  101.4°.  During  the  whole  of  the  after 
part  of  the  sixth  day  and  the  first  part  of  the  seventh,  the  temi)erature  contin- 
ued to  fall,  and  at  11  a.m.,  January  11 — the  nineteenth  hour  of  the  seventh  day 
of  the  disease — it  reached  98°  Fahr.  In  thirtv-six  hours  it  had  fallen  from 
103.2°  to  98°,  or  no  less  than  5°.  Afterwards  it  oscillated  for  two  days  be- 
tween 98°  and  98.8°,  but  never  rose  above  this  latter  point.  The  fever,  in  feet, 
had  ended  by  crisis  (a  sudden  and  rapid  defervescence),  which  is  usually  ac- 
companied by  a  strong  action  of  some  eliminating  organ,  such  as  the  skin,  the 
kidneys,  or  the  bowels;  and  in  the  case  recordcxl  by  Dr.  Parkes  there  were 
both  profuse  sweating  and  considerable  urinary  excretion ;  but  whether  more 
at  the  period  of  rapid  fall  than  before  is  uncertain. 

The  pulse  ranged  from  120  to  100  during  the  first  three  days,  and  then  fell 
to  90,  80,  and  70.  On  comparing  carefully  the  hourly  variations  of  the  pulse 
and  temperature,  it  is  quite  clear  that  there  is  a  connection  between  them,  so 
that  cither  simultaneously,  or  often  a  little  before  or  after,  a  fall  or  rise  in 
the  thermometer  occurre<l,  with  a  fall  or  rise  in  the  number  of  the  pulse. 
Not  uufrcquently  the  alteration  in  the  pulse  occurred  before  the  change  in 
the  thermometer;  and  sometimes  the  pulse  rose,  though  never  greatly,  when 
the  temperature  was  falling.  When  the  thermometer  oscillate<l  and  finally  fell, 
the  pulse  fell  at  the  same  time,  and  very  iniiformly.  The  respirations  averaged 
38  in  the  minute  during  the  first  four  days,  and  35  afterwards.  They  did  not 
fall  nearly  so  much  as  the  temperature  and  the  pulse-;  and  were  not  nearly  so 
good  an  indication  of  the  course  of  the  [)yrexia.  As  the  mean  of  the  ther- 
mometer wjis  not  above  140*^,  as  the  mean  of  the  pulse  was  not  120,  and  as  the 
mean  of  the  respiration  was  not  40,  the  case  must  be  considered  a  slight  one, 
according  to  the  rule  laid  down  by  Wundcrlich — namely,  that  the  intensity 
of  cases  of  pneumonia  is  to  he  judged  of  by  the  concurrence  of  these  phenomena, 
so  as  to  call  all  cases  slight  that  fall  below,  and  all  cascis  severe  that  are  above 
those  averages  in  which  the  temperature  records  104°,  the  pulse  more  than  120, 
and  the  re:<piration:<  more  than  40  in  the  minute  during  the  height  of  the  diseftse. 
It  is  only  by  a  rigorous  application  of  some  such  rule  to  the  ca.'<es  of  pneumonia 
which  arc  grouped  together  to  furnish  statistical  data,  as  a  guide  to  treatment, 
that  anything  like  trustworthy  result^  can  ever  he  obtained.  8uch  results 
have  not  yet  neon  so  obtained;  and  it  is  scarcely  to  be  ex|>ected  that  the  task 
will  l)e  accomplished  in  our  day. 

2.  The  Course  of  the  Ixtcal  Lung-Symptomj*. — When  the  patient  was  ad- 
mitted, there  was  considerable  crei)itation,  and  some  bnmchial  respiration  in 
the  lower  lobe  of  the  left  lung.     The  hej)atization  increaseil,  and  was  consid- 
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erable  on  the  fifth  and  sixth  days,  and  its  greatest  amount  was  either  at  the 
periwl  of  the  deferveiscence  or  was  subsequent  to  it — the  number  of  respira- 
tions being  even  greater  after  the  temperature  and  pulse  had  commenced  to 
fall  than  before,  so  that  they  appeared  rather  to  run  parallel  mih  the  amount  of 
the  hepatization  than  with  th/:  general  fever.  The  sputa  were  most  bloody  dur- 
ing the  third  and  fourth  days  of  the  disease — were  less  florid  and  more  rusty 
on  the  fifth  and  sixth — after  which  they  became  less  viscid  and  free  from  blood 
or  hsematin.  The  pain  in  the  side  disappeared  on  the  fourth  or  fifth  day. 
After  the  seventh  or  eighth  day  the  bronchial  respiration  began  to  lessen, 
and  had  creased  by  about  the  twelfth  to  the  sixteenth  day.  Harsh  respiration, 
some  redux  crepitation,  and  a  little  sonorous  rdle  were  left  for  some  days 
more. 

3.  The  Condition  of  other  Organs. — Having  twice  had  rheumatic  fever 
(eleven  and  two  years  before  the  pneumonia ),  the  heart  of  the  patient  in  one 
or  other  of  the  attacks  had  been  slightly  damaged,  and  he  had  slight  aortic 
obstruction,  with  mitral  regurgitant  disease,  but  without  any  marked  altera- 
tion in  the  size  of  the  heart's  cavities.  There  was  supplementary  breathing 
in  the  right  lung,  and  about  the  angle  of  the  right  scapula  was  some  slight 
suspicious  bronchial  respiration,  as  if  some  consolidation  were  there;  but  if 
so,  It  disappeared  early. 

The  liver  was  not  enlarged  nor  tender,  but  the  conjunctiva;  were  very 
slightly  yellow;  and  the  yellowness  disappeared  at  convalescence.  There 
was  thirst,  loss  of  appetite,  and  dry  furred  tongue. 

The  action  of  the  eliminating  organs  was  as  follows:  (a,)  The  skin  acted 
profusely  throughout,  both  before  and  at  the  jKjriod  of  defervescence ;  (b.) 
The  bowels  were  rather  confined,  hut  the  motions  were  said  to  \>e  natural;  (c.) 
The  amount  of  excretion  from  the  lungs  was  undetermincnl ;  (d.)  The  excre- 
tion fn)m  the  kidneys  was  not  determined  till  during  the  fifth  and  sixth  days 
of  the  disease,  the  last  <lay  of  the  intense  pyrexia.  On  this  day  there  was  a 
little  albumen  (one-sixth  of  the  height  of  tlie  urine  in  a  test-tube).  There 
were  no  chlorides,  and  on  the  following  day  the  albumen  had  disappeared. 
The  other  urinary  ingredients  were  not  <letemiinod;  but  there  were  copious 
deposits  of  lithates  on  the  fifth,  sixth,  seventh,  eighth,  and  ninth  days  of  the 
disease,  and  probably  afterwards,  of  which  no  n<ite  was  made.  On  mrt  of 
the  seventh  and  eighth  day,  eight  grammes  of  chloride  of  sodium  were  taKcn  by 
the  mouth,  and  on  the  eighth,  ninth,  and  tenth  days,  as  on  previous  days,  there 
was  no  dilorine  in  the  urine.  But  on  the  eleventh  day  of  the  dist^ase  the 
chlorine  l)egan  to  reapi>ear,  was  in  some  <juantity  on  the  fourteenth  day,  and 
on  the  twenty-first  an<l  twenty-t<eeond  days  of  the  disease  it  was  so  al)undant  as 
to  yield  sev(?iitecn  to  tw<'nty-two  gnimmes.  The  urates  throughout  were 
abundant,  but  their  exact  amount  was  not  determined. 

The  rt^ords  of  this  case  of  pneumcmia  have  i)een  thus  fully  given,  in  the 
hope  that  it  may  serve  as  a  model  for  the  investigation  and  recording  of 
similar  cases.  Till  such  in<]uiries  are  fully  carried  out  by  many  observers, 
working  indejK*ndently  and  uniformly,  the  statistics  of  jmeumonia  will  get 
more  confusetl  than  they  now  are,  and  will  therefore  become  even  of  still  less 
value. 

The  following  is  a  tabular  statement  of  the  results: 
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Table. 


Date. 

Day  of  Disease. 

Condition  of 
Patient 

Amount  of 

urine  in 
cub.  cents, 
in  twenty- 
four  hours.' 

Urea  in 

grammes  in 

twenty-four 

hours.* 

Chloride  of 

Sodium  in 

twenty-four 

hours,  in 

grammes.* 

OnekllQgr.of 

body-vebhl 

ezcretedtn 

twenty-fbar 

hoan  of  aiea, 

in  gramBts. 

Jan.  10. 

Part  of  sixth  and 
seventh  days. 

First  day  of  defer- 
vescence,    temp. 
100.6°  Fahr. 

980 

85J>6 
(—1821 
grains). 

L345 

"   11. 

Part    of    seventh 
and  eighth. 

Temp.  98.6°  Fahr. 
Complete    defer- 
vescence. 

*^^ 

^^ 

"" 

"   12. 

Part  of  eighth  and 
ninth. 

Complete  deferves- 
cence.     Absorp- 
tion of  exudation. 

865 

87.88» 
(— 1W9 
grains). 

" 

ijgn 

"   13. 

Part  of  ninth  and 
tenth. 

do. 

865 

87.38 
(—1349 
grains). 

■^ 

1J7S 

"    14. 

Part  of  tenth  and 

do. 

^^ 

Some 

^^ 

eleventh. 

amount 

unknown. 

0.040  grmt. 

in  10  c.  c. 

"    17. 

Part  of  thirteenth 

Complete  convales- 

1300 

35.1 

5.2 

(L5B1 

and  fourteenth. 

cence.  Exudation 
gone. 

(-542 
grains). 

(-80 
grains). 

"   24. 

Part  of  twentieth 
and  twenty-first. 

do. 

1297 

30.2 

(-466 

grains). 

17.18 

(-265 

grains). 

•.474 

"    25. 

Part    of    twenty- 
first  and  twenty- 
second. 

do. 

1760 

44.0 

(-679 

grains). 

21.95 

(—339 
grains). 

OMl 

"   27.  Part    of    twenty- 

do. 

1910 

40.1 

14.32 

•j690 

third  and  twenty- 

(-619 

(—221 

fourth. 

grains). 

grains). 

Mean  excretion  of  urea  hj  one  kilogramme  of  body-weight  oi 

1  the  seventh 

,  ninth,  and 

tenth  days  during  resolut 
Ditto          ditto          during 

ion, 

1J36S 

the  fourteenth,  twenty-first,  twe 

nty-second,  f 

md  twenty- 

fourth  days'  complete  conralescence 

ojm 

Mean  physiological  excretion  in  men  aged  twenty-two, 

•              •              • 

•              •              • 

OJMM> 

*  The  urine  of  two  davM  addi-d  together,  and  the  total  halved. 

•  The  urea  and  chloriife  «»f  s<Hliuui  w».*re  determiu«>d  according  to  the  luc-thod  of  Liebig,  by  Dr.  Parkcs's 
exc(-llont  clinical  ol«*rk,  Mr.  Smitli.  The  chloride  of  wniiuni  was  not  got  rid  of  l>efore  testing  for  urea, 
but  the  usual  correctiuu  waH  made.    The  amounts  are  given  both  in  grainmeH  and  grains. 


It  is  now  beginning  to  be  appreciated  by  thoughtful  ])hysicians  that  the  90- 
<>allcd  physical  signs  are  inferior  in  value  to  those  afforded  by  accurate  obser- 
vation of  the  correlations  of  temperature,  pulse,  condition  of  the  urine,  and 
tendency  to  crisis ;  and  these  observations  so  ably  and  clearly  recH>rded  by 
Dr.  Parkes,  are  in  uni.<on  with  many  similar  records  by  Wunderlich,  Mctzger, 
Barthez,  Bergeron,  and  others.  They  show  that  the  crisis  may  occur  ou  any 
■day  of  the  disease,  but  the  usual  dates  are  the  fourth,  or  x/xM,  or  i^eventh  day, 

A  practical  ^summary  of  these  results  may  be  embodied  under  the  following 
heads: 

The  Urine  in  Pneumonia. — (A.)  At*  to  normal  producU:  (1.)  The  amount  of 
water  is  lessened  by  a  third  or  a  half  (600  to  800  c.  c).  This  is  meet  marked 
during  the  early  days,  and  is  no  doubt  due  to  retention  of  water  in  the  febrile 
body.     During  the  stage  of  resolution,  the  amount  of  water  increases. 

(2.)  Th*t  urea  is  greatly  increased  during  the  height  of  the  disease — an  in- 
tcrease  not  due  to  any  other  cause  than  the  metamorphosis  of  tissue  during  the 
.pyrexia;  and  in  equal  jKiriods  of  time  it  is  more  abundant  during  the  davthan 
•during  the  night ;  and  it  is  in  larger  quantity  hrfore  than  dunng  resolution. 
Dr. Park es,  however,  has  found  it  to  be  very  great  during  resolution;  and  the 
general  fact  must  be  admitted  that  the  greatest  amount  of  urea  coincides  with 
the  higheat  temperature,  and  that  it  ari^cjf  from  general  increaj*ed  ntetnniorphoiti*, 

(3.)  The  specific  gravity  \s  high  (1025-1035),  partly  from  deficiency  of  water, 
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and  partly  from  excess  of  urea;  and  as  the  chloride  of  sodium  is  absent,  the 
specific  jgravity  measures  pretty  accurately  the  amount  of  urea. 

(4.^  The  uric  acid  is  increased,  and  its  free  excretion  is  a  favorable  sign. 

(5.)  The  urine  pigment  is  increased  two  or  three  fold,  or  altered ;  and  it  tints 
the  urates,  when  thev  fall,  brown,  red,  or  carmine ;  generally  the  color  of  the 
urine  is  of  a  deep  yellow-red  hue,  or  flame  color. 

(6.)  The  chloride  of  sodium  is  diminished,  or  is  entirely  absent  during  the 
existence  of  the  fever  and  the  occurrence  of  the  lung-lesion — i.  c,  during  the 
early  period,  or  at  the  commencement  of  hepatization.  Even  when  given  by 
the  mouth  at  this  period  it  will  not  pass  ofl*  as  in  health,  but  is  retained,  and 
will  not  appear  in  the  urine  (in  Dr.  Parkes's  case,  for  more  than  forty-eight 
hours).  It  reappears  during;  or  rather  after  resolution,  but  it  does  not  always 
reappear  directly  resolution  commences.  It  may  still  be  retained  for  some 
days — as  many  as  eight  or  t^n — aft«r  which  it  is  poured  out  in  such  quantities 
as  sometimes  to  raise  the  specific  gravity  of  the  urine.  This  especially  occurs 
in  cases  where  there  is  little  expectoration  and  no  purging,  although  the  water 
of  the  urine  is  increasing  and  the  urea  is  diminishing.  Fifteen  to  ttuenty-five 
grammes  may  be  thus  passed  in  the  urine  during  twenty-four  hours ;  and  the 
period  of  its  increase  is  some  time  after  the  excretion  of  urea  has  reached  its 
acme  and  is  declining.  There  is  thus  ample  evidence  that  the  chlorine  has 
been  retained,  and  not  excreted  in  excess  through  the  skin ;  and  even  when 
hydrochloric  add  is  given  to  the  patient,  no  chlorine  appears  in  the  urine. 
Beale's  observations  also  prove  that  the  lung-exudation  is  very  rich  in  chlorides, 
which  are  often  largely  excreted  in  the  sputa.  The  retention  of  the  chlorides 
thus  seems  to  be  intimately  connected  with  the  development  of  the  lung-lesion 
or  exudation ;  and  their  excretion  is  increased  during  the  absor))tion  and  dis- 
appearance of  the  exudation.  Dr.  Clymer  remarks  that  these  variations  are 
not  constant,  and  that  in  other  diseases  a  similar  variation  in  the  amount  of 
alkaline  chlorides  is  noticed.  He  considers  the  presence  or  absence  of  chloride 
of  sodium  in  the  urine  as  probably  more  intimately  related  to  the  amount  and 
kind  of  food  taken  than  to  the  several  stages  of  this  disorder.  In  three  cases 
of  pneumonia  in  old  persons,  two  of  which  ended  fatally,  he  relates,  on  the 
authority  of  Bergeron,  that  chlorides  were  present  in  the  urine.  In  a  case  of 
pleuro-pneumonia  in  an  adult,  which  had  lasted  already  sixteen  days,  and 
where  all  signs  of  lung-solidification  had  ceased,  but  some  pleural  eflusion 
remained,  Bergeron  could  obtain  no  chloride  of  Hodium  in  the  urine;  on  the 
twenty-first  day  there  was  a  slight  precipitate;  on  the  twenty-third  and  twenty- 
fourth  days  there  was  no  trace  of  it;  on  the  twenty-fifth  and  following  days  it 
reappeared  and  was  abundant. 

In  two  cases  of  intermittent  fever  noted  by  Dr.  Clymer,  in  which  an  analysis 
of  the  urine  was  made  by  J.  Moss,  the  following  were  the  amounts  of  cidoride 
of  sodium:* 

Firnt  Vobc.  Second  Case, 

(irammes.  Grammos. 

During  the  febrile  paroxysm,         .        .        .        6.6  .        .      0.8 

During  the  period  of  apyroxia,       .        .         .        6.4        .         .        .      7.6 

In  two  successive  paroxysms  of  tertian  ague,  Ranke  found  the  amount  of 
chloride  ofsodiiun  in  the  urine  to  be — 

First  Case.  Second  Case, 

(trammes.  Grammes. 

During  the  period  of  npyrexia,       .        .        .      0.44  .        .    1.29 

During  the  period  of  paroxysm,     .         .         .4.18        .         .         .8.10 

On  the  authoritv  of  Wachsmuth,  Dr.  Clymer  records,  in  a  case  of  acute 
pneumonia,  the  following  analysis,  showing  the  daily  amount  of  urea  and 

*  Average  amount  excreted  in  twenty-four  hours  in  health,  about  11.6  grammes 
Ktl77  grains. 
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chloride  of  sodium.    Convalescence  began  on  the  twelfth  day,  and  up  to  that 
time  the  diet  was  rigid. 


Day  of  Disease. 

Dailr  amount  of 
Urea* 

Dailj  amount  of 
aUoride  ^  SMUmmi. 

2 

18.89 

5.88 

8 

36.28 

8.79 

4 

22  08 

4.18 

6 

81.27 

0.47 

6 

17.86 

0.62 

7 

82.87 

U.38 

8 

28.72) 

0  88 

9 

20.15  t 

10 

15.67  j 

Traces. 

11 

18  95 

12-14            ) 
Convalcsconco,  Food.  ( 

12.51                     1 

2.69 

15-16 

25.70 

18.78 

(7.)  The  sulphuric  acid  is  increased  by  about  a  third. 

(8.)  T/i€  phosphoric,  acid  and  the  free  acidity  are  lessened. 

(B.)  As  to  abnormal  products  in  the  urine, — They  are  chiefly  as  follow: 

(1.)  Bile  acids. 

(2.)  Bile-pigment,  with  or  without  jaundice. 

(3.)  Albumen  Ls  present  in  a  large  proportion  of  cases.  The  period  of  its 
occurrence  is  variable;  but  both  Weller  and  Parkcs  agree  that  it  is  most  com- 
mon at  the  commencement  of  and  before  resolution — i.e.,  at  the  height  of  the 
disease.  It  has  been  supposed  that  some  of  the  absorbed  exudation  Is  got  rid 
of  in  this  way  (J.  W.  Bkobik);  but  in  the  cases  obser>'ed  by  Dr.  Parkes,  the 
albumen  in  the  urine  always  apj)eared  before  resolution,  when  the  lungs  were 
yet  commencing  to  be  consolidated;  and  in  one  case  there  were,  at  intervals  of 
from  six  to  right  weeks,  three  recurrent  attacks  of  acute  pneumonic  consolida- 
tion, affecting  different  parts  of  the  two  lungs,  and  at  the  height  of  each  attack 
albuminuria  occurred;  while  in  the  intervals,  and  sul>se<iuently,  the  urine  was 
quite  free.  Dr.  Parkes,  therefore,  does  not  ascribe  the  apjx^arance  of  albumen 
in  the  urine  in  cases  of  pneumonia  to  the  absorbed  exudatitm  passing  out  bv 
the  urine  in  this  form,  but  to  the  implication  of  the  kidneys  in  the  general 
congestion  and  exudation,  the  most  marked  local  scat  of  which  was  in  the 
lungs. 

Of  five  ciuses  in  which  a]i)uminuria  oi'curred  during  the  height  of  the  dis- 
ease, no  fewer  than  three  died;  while  among  seven  non-nlbnminouit  cases  ob- 
served bv  Dr.  l^irkes,  onlv  one  died.  While  the  mortalitv  of  all  the  cases 
recordtnl  by  him  was  four  in  thirteen,  or  'M).l  i>er  cent.,  that  of  the  cases  with 
albuminous  urine  was  ."iO  jrt  cent.,  and  with  ucm-albuminous  urine  it  was  14 
|)ercent.;  '^thcrtfnrr  nlhnininuri.i  (trcurrinrj  bpftrt'  rcMflution  apprar^  to  br  an 
uufavorablt  xiyn;  and  the  very  frequent  occurrence  of  albuminuria,"  continues 
Dr.  Parkes,  **in  sthenic  pneumonia  is  one  of  the  most  interesting  facts  in  its 
clinical  history.  In  no  dbiCiLs.'  seen  in  this  countr%*,  ex<*ept,  perhaps,  in  macu- 
lated typhuj*,  is  albuminuria  so  common  as  in  pneumonia.  Bronchitijf  of  the 
large  tubes,  chronic  phthisis,  and  emphysema  j)resi»nt  a  most  marked  contrast 
to  pneumonia  in  this  n^sjHJct.*'  It  is  not  invariably  connecte<l  with  extent  of 
local  dLs^*:k*e;  cases  of  enormous  cons(»lidation,  and  with  groat  dyspncea,  have 
not  nect^'i'sarily  aIi)uminous  urine. 

In  some  castas,  instea<l  of  being  increa.<eil,  the  urinary  solids  are  lesseue<1, 


*  Moan  dhily  amount  oxcrt'tod  in  health  (lK»twiH»n   twonty  and  forty  year*)  about 
33  18  grnnunes=ol2.-l  grains. 
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even  in  intensely  febrile  cases,  with  a  heightened  temperature  of  jive  or  six 
dearees.  Such  is  a  result  of  retention,  and  not  of  diminished  excretion  (see 
vol.  i,  p.  920,  el  seq.) ;  and  in  such  cases  some  one  or  other  of  the  following 
events  nappen :  (1.)  At  a  later  i)eriod  of  the  disease  a  large  amount  of  some 
ingredient  may  be  poured  out  by  the  urine,  although  the  febrile  symptoms 
have  almost  or  entirely  gone — e.  </.,  uric  acid — the  crisis  by  the  urine  of  the 
older  physicians ;  (2.)  Towards  convalescence  spontaneous  diarrhoea  may  come 
on;  (o.)  The  recoveries  are  not  so  rapid  as  in  cases  in  which  the  urinary  ex- 
cretion is  large.  The  amount  of  the  urine,  indeed,  is  a  good  guide  for  prog- 
nosis. As  in  typhoid  fever  and  other  acute  affections,  it  is  probable  that  the 
products  of  metamorphosis  are  retained,  and  poison  the  blood. 

During  convalescence  the  urine  generally  augments  considerably  in  amount, 
and  (cases  of  previous  retention  of  excreta  being  excluded)  the  Mr«i,  the  uric 
and  sufphurie  acids  diminish  for  a  short  period  below  their  healthy  range;  the 
chloride  of  sodium  incre^iaes,  and  an  extraordinary  amount  is  sometimes  passed ; 
but  if  the  quantity  got  rid  of  by  sputu  or  by  diarrhoea  has  been  large,  the 
amount  of  chloride  of  sodium  excreted  by  the  urine  will  be  proportionally 
less  (Parkes  On  the  Urine,  pp.  270-279). 

(2.)  Becords  of  Temperatare  in  (Acute)  Croupous  Pneumonia. — The  com- 
mencement of  primary  croupous  (acute)  pneumonia  Ls  marked  by  a  rigor,  in 
almost  all  eases,  which  lasts  from  half  an  hour  to  several  hours  before  giving 
place  to  a  sensation  of  heat,  but  nevertheless  body  temperature  is  appreciably 
elevated  during  this  algid  stage;  and  except  in  ague  and  pyaemia,  rigors  of 
equal  violence  to  those  in  pneumonia  are  not  met  with  in  any  other  disease. 
In  ague  and  pyaemia,  however,  the  rigors  are  repeated;  in  ])neumonia  the  rigor 
Ls  not  repeated ;  and  hence  it  marks  the  commencement  whence  the  duration 
of  the  disease  is  counted.  In  children,  convulsions  may  take  the  place  of 
rigor.   A  knowledge  of  the  range  of  body-heat  in  cases  of  pneumonia  indicates 

(WUNDERLICH): 

(1.)  The  degree  of  the  affection  and  its  danger. 

(2.)  Improvement  or  relapses. 

(3.)  The  completion  of  the  disease-process. 

(4.)  The  certainty  of  convalescence  and  recovery. 

(5.)  The  continuance  of  unresolved  or  lurking  legions,  and  the  supervention 
of  sequelse. 

Four  hours  af^er  the  initial  rigor  the  temperature  has  been  noted  as  high  as 
102.5^  Fahr.  in  the  axilla;  and,  eight  hours  later,  i.e.,  twelve  hours  afler  the 
commencement  or  invasion,  it  had  risen  to  104°  Fahr.  (Zikm»^en).  Nine 
hours  aflor  the  onset,  Thomas,  of  LeijX'iic,  found  the  tempeniture  104.8^  Fahr.; 
in  another  case,  twenty-three  hours  afU»r  the  rigor,  105'^  Fahr.;  in  a  third,  on 
the  morning  of  the  second  day,  lOH^  Fahr.  In  eight  other  cases,  where  the 
body-heat  was  taken  on  the  evening  of  tlie  second  day,  it  ranged  from  102.2° 
to  104.4°  Fahr. 

Several  observations  (ireful ly  made  at  Netley,  have  shown  an  elevation  of 
temperature  in  the  axilla  of  the  affected  side  greater  than  that  of  the  opposite 
side. 

The  elevation  of  teni|>erature  rises  on  the  first  day  even  to  103°  or  105° 
Fahr.  (rarely  higher),  and  is  accompanied  i)y  acceleration  of  pulse,  and  hv 
increases  of  thirst.  The  face  is  flushecl,  pain  is  felt  in  the  back  and  loins,  with 
mreness  of  limbs  and  joints.  The  fever  is  never  a  continued  one,  but  Ls  remit- 
tent or  subremittent — ^i*.  e,,  the  daily  fluctuations  in  its  exacerbations  and  ny- 
miusions  may  be  considerable,  varj'ing  from  7.5°  Fahr.  to  1.80^  Fahr.;  or  may 
be  «o  slight  as  not  to  exceed  from  0.4°  Fahr.  to  0.5°  Fahr.  (Thomas,  of  Leij>- 
sic).  The  temperature  is  lower  during  the  early  morning  hours;  ami  the  ex- 
acerbation for  the  day  begins  in  the  course  of  the  forenoon,  attaining  its  height 
usually  in  the  afternoon,  when  in  had  cases  it  may  risii  to  105.8''  Fahr.,  or 
even  to  107.7°  Fahr.     In  most  cases  a  day  or  two  before  the  crisis  the  rcmis- 
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sioD  increases.  The  progreBsive  increase  of  temperature  rarely  continues 
beyond  the  second  Any;  lor  generally  about  that  time,  or  about  forty-eight 
hours  after  the  initial  rigor,  the  maximum  of  temperature  is  reached. 


[■ICAL  RANGE  OF  TEMFEKATURE  IN  A  CASE  OF  CROVPOm(AOCTS)  PirSPMOKU. 
DATING  FROM  THE  FIRST  EVENING  OF  THE  ATTACK.  THE  R&CORDB  IN- 
DICATE MORNING  (a.M.)  AND  EVENING  (P-M.)  OBSERVATIONa  (Wunder- 

lich,  Fig.  51,  Table  VI  J. 
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The  ft'vtT  of  jmcumoniu  liiw  tiho  many  pt-culiaritics,  at*  pointed  out  by  W'un- 
dcrlioh,  natuoly : 

Thi'  ijccurrciice  of  iwlateii  brvque  elevations  and  intercurrent  fiills  of  tem- 
peruture,  the  latter  of  which  are  in  ilirwt  contrast  to  the  elevations. 

The  continuous  high  tcmj>crjture  lasts  as  lung  as  the  i>rocci«  f«ct  up  id  the 
lungs  prognsfes ;  which  is  H."ldoni  less  than  three  days,  and  seldom  lunger 
than  seven. 

Defervescence  in  the  majority  of  casetj  i)cgins  late  in  the  evening,  and  takes 
place  rajiidlv. 

(3.)  The  Correlation  of  the  PuUe  and  Temperature  in  Fnenmonik. — In  a 
pneumonia  of  average  severity  the  pulse  usually  nuigi'S  lietveen  90  and  13) 
Dcale  in  a  minuUr ;  but  in  severe  cases,  when  the  temperature  is  very  high. 
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it  may  attain  a  frequency  of  130,  or  even  150,  or  more.  At  the  outset  it  is 
generally  large  and  full ;  but  as  the  disease  progresses,  it  becomes  small  and 
soft,  from  depression  of  the  heart's  action  consequent  on  the  blood-heat  (Nie- 
heter). 

Table  of  Correlation  of  Pulse  and  Temperature  Usual  in  Pneumonia 

(Waters). 


Daj. 

Temp.  Fahr. 

Pulse. 

Day. 

1      . 

.      102.8° 

123 

C 

2     . 

.     102.8« 

.     120 

7 

8     . 

.   loss** 

122 

8 

4     . 

.     104^ 

.     126 

9 

5    . 

.     108« 

.     122 

Temp.  Fahr. 

Pulse. 

102.8«» 

.     122 

100° 

.     114 

99° 

.     94 

Normal      . 

.     98 

(4.)  The  Hatoral  History  of  Pneumonia  would  be  incomplete  without  some 
attempt  to  expound  the  causes  of  this  tendency  to  a  spontaneous  favorable  ter- 
mination of  uncomplicated  cases,  and  their  determinate  duration.  This  cannot 
be  better  expressed  than  in  the  words  of  Dr.  Parkes.  First  of  all  he  considers 
the  following  question : 

"  What  is  the  exact  connection  between  the  lung-symptoms  and  the  general 
pyrexia  ?  The  course  of  the  two  is  certainly  not  exactly  parallel.  The  com- 
plete consolidation  seems  to  be  pasterior,  in  point  of  time,  to  the  height  of  the 
pyrexia.  It  has  even  been  supposed  by  Wunderlich  that  the  exudation  into 
the  lungs  coincides  with  the  end  of  the  pyrexia — that  is  to  say,  that  the  de- 
fervescence commences  w^hen  the  lungs  become  completely  hcpatized.  I  have 
not  been  able  to  satisfy  myself  rigorously  on  this  point.  If  it  could  be  satis- 
factorily made  out,  it  would  certainly  imply  that  the  exudation  into  the  air- 
cells  relieved  or  cured  the  fever — in  other  words,  that  the  lung-disease  is  not 
a  primary,  but  a  secondary  condition,  and  that  it  succeeds  to  and  brings  to 
an  end,  oy  purifying  the  blood,  a  condition  of  general  pyrexia,  arising  from 
blood-disease.  Without  believing  that  this  relation  is  quite  determined  (if  it 
were  determined,  the  case  would  be  settled),  there  is  no  doubt  that  the  fever 
ends  spontaneously,  or  very  greatly  lessens  at  the  time  when  the  inflammation 
of  the  lung  is  very  great. 

"There  are  at  present  two  views,  more  or  less  clearly  defined,  which  aim  at 
explaining  these  phenomena,  and  which  may  be  thus  expressed — 

"  1.  Acconling  to  the  first  of  these,  there  is  a  blood-disease  of  some  sort,  of 
a  nature  not  thoroughly  known,  but  which  consists,  in  part,  in  an  augmenta- 
tion of  the  fibrin,  as  in  acute  rheumatism.  Increasing  up  to  a  certain  point, 
and  giving  rise  to  the  slight  malaise  which  precedes  all  cases  of  pneumonia,  it 
is  at  last  brought  to  a  head  by  some  exposure,  by  a  dietetic  error,  or  by  reach- 
ing a  point  at  which  the  functions  of  the  blood  are  seriously  interfered  with. 
Then  ensues  high  general  fever,  from  implication  of  the  nervous  system,  and 
at  the  same  time  some  organ  or  other  is,  on  account  of  special  affinity  for  the 
morbid  blood,  or  from  previous  damage  to  its  structure,  specially  irritated. 
In  pneumonia  the  lun^  is  the  seat  of  election,  and  there  is  rapid  hypenemia 
and  transudation  of  fluid  into  the  air-cells.  By  this  transudation  the  morbid 
blood  is  purified.  The  process  is  analogous  to  that  of  gout,  in  which  a  dis- 
eased blood  gives  rise  to  a  local  disease  by  the  deposition  of  urate  of  soda  in 
and  about  joints.  When  the  localization  and  consequent  purification  is  fin- 
ished, then  the  fever  ends.  There  remains  the  lung-exudation,  which  gradu- 
ally softens  down,  is  partly  exi)ectorated,  partly  absorbed  ;  and,  in  the  process 
of  absorption,  it  may  produce  again  secondary  contamination  of  the  blood,  and 
certain  affections  of  other  organs,  which  constitute  those  secondary  aflections 
which  sometimes  complicate  the  afler-course  of  pneumonia. 

"The  weak  points  in  this  hypothesis  are  the  want  of  definite  indications  of 
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the  blood-disease,  and  of  its  mode  of  production.     There  is  some  evidence 
on  these  points,  but  it  is  certainly  not  very  great. 

''Its  strong  ])oints  are  the  explanation  it  gives  of  the  previous  malaise;  of 
the  sudden  outburst  of  fever,  Wnen  the  diseased  blood  implicates  at  last  the 
nervous  system ;  of  the  singular  and  rapid  termination  of  the  pyrexia  at  a 
time  when  the  lung-lesion  is  yet  intense ;  and  of  the  enormous  eliminatioD  of 
urea  during  the  very  first  days  before  the  lung-exudation  has  softened  down. 

"2.  The  second  hypothesis  is  the  exact  contrary  of  the  former.  The  lung- 
affection  is  sup})osed  to  be  the  primary  lesion :  it  is  a  local  inflammation  pro- 
duced by  the  (still  obscure)  causes  of  local  inflammation,  running  the  ordi- 
nary course  of  such  inflammations,  and  giving  rise  to  violent  symptomatic 
pyrexia.  The  undoubted  increase  of  flbrin  in  the  blood  is  supposed  to  be  not 
primary  but  secondary,  to  be  caused  by  and  to  augment  with  the  inflamma- 
tion, and  to  be  at  its  height  with  it.  Virchow  has  stated  that  this  fibrin  is 
nothing  more  than  the  albuminous  substance  absorbed  by  the  lymphatics  of 
the  inflamed  and  hepatizcd  lung,  and  poured  into  the  blood.  The  fever  is 
believed  to  be  entirely  symptomatic  of  tne  local  disease,  and  to  be  commea«u- 
rate  with  its  intensity  and  extent.  The  arguments  for  this  view  seem  to  be, 
that  the  huig-symptoms  are  remarkably  early  in  manifestation,  though  they 
may  not  be  very  intense.  Pain  in  the  side  and  cough  are  very  soon  present, 
and  sometimes  occur  even  before  the  shivering  and  headache.  The  pyrexia, 
although  great  in  the  early  days,  is  perhaps  not  greater  than  might  have 
been  i)roduced  by  the  condition  of  the  lung;  and  as  to  the  termination  of  the 
fever,  this  may  be  su[)i)osed  to  occur  because  the  really  true  febrile  stage  of 
pneumonia  is  not  the  |)eriod  of  complete  exudation,  but  the  preceding  period 
of  intense  hypersemia.  To  say  that  the  j)yrexia  is  gone  when  the  lung-lesion 
is  yet  most  intense,  may  be  an  incorrect  expression  of  the  fact;  the  consolida- 
tion may  possibly,  indeed,  be  most  intense,  but  this  may  be  merely  the  natural 
termination  of  that  enormous  hypenemia  and  blockage  of  vessels  from  local 
changes  of  nutrition,  which  is  in  reality  the  essential  disease. 

"The  difference  between  these  two  hypotheses  would  be  this:  the  fever  ends 
sjx)ntaneously,  first,  because  the  blood  is  j)urified,  or,  secondly,  l>ec»ause  the 
local  disease  ends  spontaneously — i.  e.,  the  active  febrile-nuiking  local  disease. 
This  last  assuinj>tion,  however,  is  decidedly  a  very  bold  and  hazardous  one. 

"Between  these  two  views  it  is  not  very  easy,  nor  perhai>s  is  it  dt»sirable, 
yet  to  choose,  for  the  blood  has  not  vet  been  sufficiently  examineil.    The  onlv 

I  »  *  • 

)lood-disease  which  has  yet  been  indicated  by  the  supj)orters  of  the  first  view, 

as  anterior  to  pneumonia,  is  hyj)erinosis  (excess  of  fibrin);  and  as  hvj>erinosis 

occurs  in  acute  rheumatism  without  })neumonia,  it  is  evident  that  there  must 

be  some  other  cause,  either  in  the  blood  or  in  the  local  structure  of  the  lung, 

which  locates  the  disease  in  that  part. 

"That  hyperinosis  is  really  anterior  in  pneumonia  as  in  rheumatism,  must, 
in  spite  of  the  opinion  of  Virchow,  be  considered  likely,  from  the  experiments, 
among  others,  of  Professor  Xaumann,  of  Bonn:  that  it  is  not  the  only  condi- 
tion in  either  of  these  cases  will  be  generally  achnitted.  But  what  other 
blood  afiection  is  there?  None  has  yet  been  indicated,  to  my  knowledge,  in 
the  acute  sthenic  jmeumouia  of  young  |)ers^)ns  without  gouty  or  renal  disi»ase. 
But  there  is  one  jM)int  on  which  I  have  been  trying  to  collect  evidence  for 
some  years,  but  at  present  without  sufficient  success.  It  is  well  known  how 
freciuently  the  liver  is  aflecte<l  in  j)neumonia,  so  that  some  amount  of  jaundice 
is  not  at  all  uncommon,  and  sometimes  bile-pigment  apm^ars  in  the  pneumonic 
sputa.  I  have  also  found  in  some  cases  evidence  of  liver  aflection  for  some 
time  Ix^fore  the  lung-disejise,  es|)ecially  the  so-calle<l  torpor  w*ith  deficient 
biliarv  flow. 

"Is  there,  then,  any  condition  of  the  liver  which  adds  something  to  the 
bloiHl  which  ought  not  to  be  there?  Taurin  has  been  found  in  the  healthy 
tissue  of  the  lung;  but  in  the  hepatizcd  lung  it  seems,  fn)m  Verileirs  observa- 
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tions  on  his  pneumic  acid  (taurin),  to  be  in  excess.  Is  it  some  compound  of 
this  sort  which,  in  combination  with  the  hyperinosis,  determines  the  localiza- 
tion of  the  blood-disease,  or  produces  by  its  irritation  the  inflammation  of  the 
lung?  I  know  no  facts  whatever  which  can  lead  to  a  decision;  but  it  is  to  be 
hoped  that  some  competent  person  will  soon  undertake  a  more  complete 
analysis  of  blood  in  the  very  first  days  of  pneumonia  than  has  yet  been  made. 
"But,  whatever  be  the  facts  as  to  the  order  of  things  in  pneumonia, 
whether  the  lung-affection  is  a  mere  localization  of  the  blood-disease,  or 
whether  the  undoubted  blood-disease  of  the  developed  stage  is  merely  pro- 
duced by  absorption  from  the  inflamed  lung,  it  is  certain  that  the  usual 
course  of  pneumonia  is  such  as  we  witnessed  in  this  untreated  case,  viz., — (1.) 
There  is  an  early  period  of  intense  fever,  ceasing,  if  no  complication  be 
present,  of  itself  at  a  tolerably  determinate  time;  (2.)  There  is  a  later  period 
of  lung-hepatization,  which  softens  down  during  a  period  of  moderate  fever, 
and  is  expectorated  or  absorbed.  There  are  therefore  two  periods  in  pneu- 
monia, and  both  have  their  dangers.  The  intense  early  fever  may  kill  oy  its 
intensity ;  the  exudation  may  kill,  subsequently,  by  apnoea,  or  may  contami- 
nate the  blood,  during  sofleniug,  to  such  an  extent  as  to  lead  to  renewal  or 
increase  of  the  fever  and  inflammation  of  other  parts,  or  to  coagulation  of  the 
blood  in  the  heart  or  great  vessels.  Each  period  has  its  own  dangers,  and 
must  have  its  own  treatment.'' 

Korbid  Anatomy. — Following  Andral  and  Laeunec,  all  subsequent  writers 
on  pneumonia  are  persuaded  that  a  knowledge  of  the  anatomical  characters 
of  the  lung  in  this  disease  is  essential  to  a  jwrfect  appreciation  of  the  symp- 
toms, physical  signs,  prognosis,  and  treatment  of  the  disease. 

In  all  forms  of  diffuse  inflamiliation  of  the  substance  of  the  lungs  the  vesic- 
ular pulmonary  tissue  is  more  loaded  with  dark  venous  blood  than  usual, 
and  its  texture  is  more  easily  broken  down  than  in  health;  air,  however^  still 
penetrates  the  air-cells,  and  consequently  the  lung  still  crepitates,  swims  in 
water,  and,  if  washed,  the  color  is  nearly  restored ;  but  it  is  doughy,  pits  on 
pressure,  and  is  re<l  or  livid,  and  heavier  than  the  normal  lung. 

This  is  the  first  Mage  of  pneumonia — namely,  tliat  of  simple  engorgement. 
This  state  of  inflammation  may  terminate  by  resolution,  or  it  may  pass  to 
more  complicated  and  dangerous  lesions.  Dr.  Stokes  is  of  opinion,  however, 
that  a  stage  of  irritation  has  previously  existed,  so  that  ihafird  stage  described 
by  Laennec  would  be  the  second  describetl  by  Dr.  Stokes,  who  has  repeatedly 
seen  a  condition  of  the  lung,  i*egarded  by  him  as  the  first  or  earliest  stage  of 
pneumonia,  in  which  the  lung-tissue  is  drier  than  usual,  and  of  a  bright  ver- 
milion color  from  intense  arterial  injection  ;  but  there  is  no  engorgement  ( On 
Disewses  of  the  Chest,  p.  310).  8koda  and  Fuller  are  opposed  to  this  conjec- 
tural view. 

When  effusion  of  serum  succeeds,  the  lung  is  in  the  same  gorged  state,  but, 
in  addition,  it  is  loaded  with  watery  fluid,  so  that  on  cutting  into  it  the  serous 
fluid  mixed  with  blood  streams  from  it  as  from  a  sponge.  When  its  action  is 
listened  to  during  life,  a  lung  in  this  condition  no  longer  crepitates,  and  its 
bulk  is  enlarg(Hl ;  for  it  may  be  seen  afler  death  to  have  taken  the  impression 
of  the  ribs,  and  it  does  not  collaj)se  when  the  chest  is  opened.  The  lung  is 
now  technically  said  to  be  in  a  state  of  red  hepatization,  or,  as  Andral  has 
termed  it,  red  softening ;  for,  although  Arm,  its  texture  has  lost  its  natural 
toughness,  cohesion,  and  resistant  power. 

This  is  the  so-called  i<eron4  stuge  of  pneumonia.  The  diseased  part  readily 
breaks  \\\\  by  a  thrust  of  the  finger  into  its  substance.  This  state  has  many 
degrees,  the  air-(«lls  Inking  either  wholly  or  partially  im|K»rmeable. 

Up  to  this  jK)int  the  d(^cri])tion  of  the  morbid  anatomy  is  (*<)mmon  to  the 
extreme  stage  of  bronchial  catarrh,  capillary  bronchitis,  and  the  commence- 
ment of  acute  or  croupous  pneumonia. 


510 


SPECIAL   PATflOLOOT  —  PNEUMONIA. 


Iq  some  instances  the  productive  eHecta  oi'  inflamuiatiDn  ((^onim 
t-xuilatiou),  are  v<}iy  large  in  quantity,  mixed  with  blc>od,  and  the 
portiou  vtiu  be  readily  separated,  or,  ae  it  were,  pressed  nut  of  the  luu 
the  other  extreme  of  this  form  of  intiammation  the  exudation  fumi:^  aii  ii 
part  of  the  lung,  which  then  becomes  so  solid  that,  if  cut,  it  rtrpR'arubf  i 
much  accuracy  a  portion  of  the  liver  or  spleen.  In  this  state  it  ptmtaini 
the  diRcttscd  [lart  little  or  no  air,  does  not  crepitate  Dor  ilout  in  water;  tt  4 
not  be  injected,  is  of  a  deep  venous  ciilor,  while  ita  testure  is  msilT  bfih 
down  and  penetrated  by  the  finger.  The  luug  is  still  ealargi-H  i 
and  does  not  collapse  when  the  che^t  is  ojiened.  It  varies  iu  c<>l»r  fiu 
reddish-brown  or  deep  dull  red  to  a  violet  hue,  and  is  generally  darker  ii 
aged  than  in  the  adult. 

Much  speculation  has  been  entertained  with  resjwct  to  the  more  partic 
seat  of  pneumonia  ;  some  contending  that  the  inflammation  affects  ifio  o 
tive-tissueof  the  Inug,  others  the  air-cells,  and  othere  both.  It  isquilr  cert 
however,  that  the  minute  bronchial  tubes  are  not  affected  in  slight  poeaiaoi 
for  in  such  cases  their  divided  extremities  stand  out  iu  the  mitiet  of 
inflamed  jmrt  like  so  many  white  points.  When  the  lung  is  nutrt)  Birti 
inflamed,  the  bronchial  tuties  are  red,  and  evidently  greatly  iuflamt^  (B 
dto-piwumoaia).  There  can  be  no  doubt,  however,  from  whai  wti  ni>w 
of  the  nature  of  the  inflammatory  process,  and  alw)  from  dir<-ct  observ 
upou  the  tissue  of  inflamed  Inngs,  that  the  minute  clctncnt*  of  ibc  > 
and  counecting  tissue  composing  the  parenchyma  of  the  lung  are  f 
first  directly  altered  in  their  vital  properties,  and  in  the  form  of  intffr»titi«lj| 
chronic  pneumonia  the  whole  parenchyma  la  extensively  implicat«d  {yx 
p.  68,  et  »eq.). 

But  the  most  commonly  acul«  form  of  pneumonia  in  adult?  is  that  « 
suddenly  attacks  an  extensive  portion  of  the  lung,  usually  commenrineai 
root  of  the  lung,  from  which  it  spreads  first  to  the  lower  lobe,  aud  pi 
thence  upwards — so  that  the  entire  lung  participates  in  the  proccw — exi 
log  sometimes  into  the  other  lung,  and  so  constitutes  a  double  pneumotiia.  A 

When  it  reaches  the  second  stage,  which  has  been  described,  the  air  ( 
disa]>pcared  from  the  air-vesicles,  which  are  fille<l  by  small  firm  plugi 
coagulable   fibrin   (heucc   erovpotui  pfif%imonia),  colored  red  by  blood, 
which  extend  into  the  extremities  of  the  bronchi.     This  new  material  n•ni^ 
the  lung  heavy,  so  that  it  sinks  in  water,  does  not  crepitate,  is  dense  to  I 
touch,  but  is  at  the  same  time  tender  and  friable  in  texture.     When  cu 
sections,  the  cut  surfaces  appear  granular,  in  consequence  of  the  fibrL, 
plugs  swelling  out  the  air-vesicles,  U>  the  walls  of  which  these  pitigi  fin 
adhere.    This  firmuesit  of  section,  rigidity,  friability,  and  granular  asp 
with  rednets  and  condcusatiuu,  has  obtainetl  the  name  of  hfpatitatirm  of  ti 
for  this  morbid  etalo. 

The  microecopc  shows  thai  a  very  active  formation  of  new  cells  takc«  p 
in  tlie  air-cavities,  which,  no  doubt,  spring  from  the  epithelium  of  t 
caviliea:  and  when  resolution  Kte  in,  fatty  di»ntegralion  precedes  that  si 
lary  process,  as  already  described  at  p.  86,  voL  i,  under  "Compound  C 
Corpuscle." 

When  the  pneumonia  passes  into  the  third  stage — namely,  that  of  pui 
infiltration,  eel  I -format!  on  especially — pus  become*  prominent,  so  that 
puration  may  follow  this  form  of  pneumonia,  and  the  pns  eff\ised  may  1 
either  iiifillratcil  or  limited,  as  if  contained  in  an  alMc»<tt.     Infiltration  ii 
far  the  most  common  ;  and  although  this  form  of  legion  ina)'  iK'cur  suddei 
as  a  result  of  serous  infiltration  in  unhealthy  perw)n«,  or  ditriitg  tlie  p 
of  general  diseases,  yet  in  the  belief  of  most  pathologic  it  more  gew 
follows  the  red  lifpnHiation.     In  this  latter  case  the  pulmonary  tisi 
dense,  compact,  and  impermeable  to  air,  passes  to  a  gray  color,  aud  1 
is  termed  gray  hep'iianfion  or  ijray  mftening,  and  is  reganled  as  the  thir 


PATHOLOGY  OF  CATARRHAL  PNEUMONIA.         511 

of  the  disease,  following  Andral  and  Laennec.  The  structure  in  other  respects 
of  either  form  of  hepatization  appears  to  be  the  same ;  for  if  the  lung  be  ex- 
amined with  a  microscope,  the  same  granulations  (only  they  are  white  or  gray, 
instead  of  red),  are  found.     There  are  instances,  however,  in  which  these 

Sanulations  are  wanting,  and  then  a  gray  smooth  surface  only  is  observed. 
ence  the  grctnular  and  rwn-granular  forms  of  hepatization  described  by  some 
authors.  In  aged  persons  the  granulations  of  a  pneumonic  lung  are  much 
larger  than  in  the  adult,  depending,  no  doubt,  on  the  increased  size  of  the  air- 
cells  in  persons  of  advanced  life  (MM.  Hourmann,  Dechambre,  and  Dr. 
Maclachlan).  Hepatization  in  old  people,  with  granulation,  is  nearly  four 
times  more  common  than  non-granular  or  planiform  hepatization  (Maclach- 
lan, 1.  c,  p.  279). 

In  the  gray,  as  in  the  red  hepatization,  the  pulmonary  tissue  is  easily  torn, 
and  the  quantity  of  pus  infiltrated  is  sometimes  so  great  that,  on  cutting  into 
the  lung,  that  fluid  readily  flows  from  it ;  at  other  times  the  pus  will  not  flow 
on  a  simple  incision,  but  exudes  by  compression.  The  lung  is  solid  and  im- 
permeable to  air.  It  sinks  in  water,  and  has  ceased  to  crepitate.  The  inter- 
spersion  of  red  and  dark  points  gives  a  granite-like  appearance  to  the  section 
of  a  lung  which  Ls  in  a  state  of  gray  hepatization.  The  lung  is  then  more 
friable  than  in  red  hepatization.  The  finger  sinks  into  the  gray  portions  of 
the  lung  upon  the  least  pressure,  and  when  the  gray  texture  is  squeezed  it 
breaks  down  into  a  pulp. 


(b.)   Catarrhal  Pneumonia, 

It  is  always  preceded  by  catarrhal  bronchitis,  and  may  be  in  some  cases  a 
form  of  capillary  bronchitis,  extending  to  the  air-cells  of  the  lungs ;  hence, 
many  of  its  features  are  similar  and  undistinguishable  from  capillary  bron- 
chitis (q.  v.,  p.  478).  It  is  often  a  complication  of  measles  and  of  hooping- 
cough. 

It  is  the  form  to  which  the  name  or  variety  of  lobular  pneuitionia  has  been 
applied,  because  it  is  limited  to  lobules,  and  as  such  it  is  aisscminated  and  in- 
sulated, in  contradistinction  to  the  acute  or  croupous  form  which  affects  whole 
lobules. 

The  lesion  is  recognized  by  the  scattered  condensed  foci  of  inflamed  tissue 
which  pervade  the  lungs ;  chiefly  abounding  towards  the  periphery,  where 
they  are  more  or  less  wedge-shaj)ed.  On  section,  these  condensed  portions 
have  a  smooth  homogeneous  api)earance,  without  the  granular  characteristics 
of  acute  or  croupom  pneumonia.  These  condensed  parts  are  imjMjrvious  to 
air;  and  a  dilated  bronchiole  filled  with  tenacious  secretion  may  be  seen  in 
the  centre  of  these  spots.  These  condensed  foci  go  through  the  same  stages 
of  pneumonia  as  have  been  already  descrilx^d. 

The  kind  and  manner  of  the  cough,  and  the  character  of  the  fever,  are  the 
phenomena  which  indicate  catarrhal  pneumonia.  The  cough  is  painful ;  and 
the  temperature  of  the  bcnly  always  becomes  elevated,  as  when  catarrhal  pneu- 
monia supervenes  upon  catarrhal  bronchitis. 

In  simple  capillary  bronchitis  the  temperature  rarely  exceeds  102°  Fahr. 
(Z1EM88KN ) ;  but  when  catarrhal  pneumonia  supervenes,  it  may  soon  reach 
104°  or  105°  Fahr.,  with  frequent  pulse  and  flushed  face.  Collaj)se  of  the 
luDg  extends  in  proj>ortion  to  the  foci  of  tissue  involved,  and  progress  to  a 
fatal  end  may  thus  be  more  or  less  rapid.  When  resolution  sets  in,  it  com- 
mences gradually  and  j)rogresses  slowly  but  steadily,  with  a  range  of  2°  to  3° 
Fahr.,  after  about  the  sixth  or  seventh  day,  as  in  the  accompanying  diagram. 
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TYPICAL  RAM^iE  OF  TEMPERATURE  IN  A  CASE  OF  CATARRHAL  PKEmOXlA. 
THE  RECORDS  rNDICATE  MORKINU  (A.M.)  AND  EVENINU  (P.M.)  TEM- 
PERATURE (Wunderlich,  Fig.  59,  Table  VI). 


PATHOLOGY    OF   INTERSTITIAL    PNEUMONIA.  513 


(c.)  Chronic  or  Intergtitial  Pneumonia, 

The  little  connective  tissue  which  pervades  the  lung  is  here  the  principal 
texture  involved,  so  that  a  hyperplasia  or  growth  of  its  substance  takes  place, 
resulting  (1)  in  considerable  augmentation  of  the  substance  of  the  lung,  with 
a  diminution  of  the  air-spaces,  and  (2)  subsequent  contraction  of  the  new 
material.  Interstitial  pneumonia  scarcely  ever  occurs  as  an  independent 
lesion,  but  is  often  the  result  of  prolonged  irritation,  as  from  the  inhalation  of 
iron  or  steel  filings,  fine  dust  of  coal  or  other  substances,  which  establish  first 
a  bronchitis,  followed  by  the  induration  peculiar  to  this  chronic  form  of  pneu- 
monia. Before  contraction  of  the  new  material  commences,  the  lung-substance 
18  solidified  and  void  of  air,  hypenemic  and  red,  or  of  a  pale  bluish-gray  color. 
After  the  new  tissue  of  chronic  pneumonia  has  contracted,  various  forms  may 
be  assumed  by  the  lesion,  such  as  bands  or  condensed  masses  of  tissue  running 
through  the  pulmonary  substance,  sometimes  containing  much  pigment  and 
grating  like  cartilage  under  the  knife.  It  is  the  material  which  forms  the 
walls  of  old  cavities,  and  of  abscesses  of  the  lung.  It  is  usually  an  affection 
of  middle  and  advanced  life,  and  is  most  frequently  met  with  among  spirit- 
drinkers.  It  has  sometimes  been  described  in  England  and  America  under 
the  name  of  "yi6ro/rf  degeneration  ofthelung,^*  It  has  been  regarded — (1.) 
As  a  variety  of  phthisis  (Bayley);  (2.)  Asa  result  of  unresolved  pneumonia 
(Addison)  ;  (3.)  As  a  special  form  (interstitial)  of  pneumonia  (Rokitansky, 
NiEMEYER) ;  (4.)  As  a  i)eculiar  growth  or  hypertrophy  (  Wilks)  ;  (5.)  As  a 
pulmonary  cirrhosis  (Feltz)  ;  (6.)  As  fibroid  degeneration  of  the  lung  (Cijirk, 
Ulymer,  Sultan).  In  general  both  lungs  are  affecte<l ;  and  if  only  one, 
generally  it  is  the  left  that  suffers,  c6mmeucing  in  the  upper  lobes.  It  occurs 
as  a  nodular  growth,  or  as  a  diffused  fibrous-tissue  development.  Cavities  are 
apt  to  form,  while  constant  cough,  with  expectoration  and  gradual  waste, 
brings  the  disease  under  one  form  of  pulmonary  phthisis,  to  be  aflerwards  con- 
sidered; the  progress  of  which  in  very  slow,  extending  over  several  months, 
and  even  years. 

The  weight  of  pneumonic  lungs  is  generally  in  proportion  to  the  extent  of 
the  pulmonary  tissue  involved.  Grisolle  has  reconled  the  weight  of  a  hepa- 
tizea  lung  as  high  as  5^  lbs.  In  eighteen  pneumonic  lungs  examined  by  Dr. 
R.  Cressen  (quoted  by  Dr.  Clymer),  there  was  an  average  excess  of  2  lbs. 
over  the  weight  of  the  opposite  sound  lung — one  weighed  5  lbs.  11  oz.,  the 
weight  of  the  opiK)site  sound  lung  being  1  lb.  8  oz. — the  weight  of  the  new 
material  being  aoout  4  lb.  3  oz. 

The  right  lung  is  more  frequently  attacked  first  than  the  left,  in  the  pro- 
portion of  thirty-two  to  eighteen  out  of  fifty  cases  noted  by  Dr.  Russell;  and, 
according  to  Dr.  Clymer,  pneumonia  of  the  right  lung  is  about  twice  as  fre- 
quent as  in  that  of  the  left,  and  this  holds  ^^ood  at  all  ages.  The  inferior 
lobe  is  oftener  affected  than  the  superior,  in  the  proportion  of  four  to  three. 
Pneumonia  of  the  a))ex  is  two  and  a  half  times  more  common  in  the  right  than 
in  the  left  (Griholle).     Double  primary  pneumonia  is  very  rare. 


(d.)  General  Sipnptonv*  of  Pneumonia, 

Pneumonia  is  generally  preceded  by  some  antecedent  fever,  by  shivering, 
more  or  less  violent,  and  often  by  bronchitis.  In  a  few  cases,  however,  con- 
solidation may  be  complete  ere  any  primary  ufiection  is  observed.  In  others, 
failure  of  the  ap{K'tite,  general  weakness,  and  wandering  pains  in  the  limbs 
and  chest,  precede  any  dC^finite  attack  bv  several  days. 

The  disease  being  set  up,  the  patient  is  restless  and  uneasy ;  his  respiration 
difficult  and  hurried — from  30  to  50  in  a  minute — according  to  the  amount 
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of  lung  whose  function  is  suspended ;  his  cough  frequent,  and  his  expectora- 
tion streaked  with  blood  ;  but  notwithstanding  this  symptom  he  seldom,  UDle« 
the  pleura  is  affected,  suffers  pain,  which  consequently  increases  the  danger. 
The  a^d,  however,  seldom  complain  of  difficulty  of  breathing  during  the  prog- 
ress of  the  disease,  whatever  may  be  the  frequency  of  the  respiration,  so  that 
it  is  incumbent  to  count  the  movements  of  the  chest  in  old  people,  to  avoid 
all  sources  of  error  (Hourmann,  Dechambre,  and  Maclachlan).  Obscure 
and  latent  forms  of  attack,  in  the  experience  of  these  eminent  physicians,  are 
frequently  met  with  in  aged  subjects  laboring  under  chronic  disease  of  the 
brain,  heart,  or  some  other  internal  organ.  The  J>ul8e  is  full  and  frequent — 
from  100  to  120 ;  the  countenance  livid ;  the  nostrils  dilated ;  the  tongue  and 
lips  more  or  less  livid,  the  former  of  which  is  coated  with  a  white  or  yellow 
mucus.  The  patieut  inclines  to  lie  on  his  back,  supported  by  pillows.  If  he 
recovers,  these  symptoms  are  gradually  mitigated ;  out  should  his  case  tend 
to  a  fatal  end,  tLe  tongue  becomes  brown  and  typhoid,  his  pulse  more  rapid, 
profuse  sweats  break  out  all  over  his  body,  and  at  length  his  mind  wanden, 
and  he  dies  by  coTna  or  apncm.  There  are  many  instances,  however,  where 
the  course  is  widely  different,  and  in  whfch  the  patient,  though  evidently  dis- 
tressed by  impeded  respiration,  has  yet  moments  of  cheerfulness,  gets  up,  and 
may  even  walk  about.  But  he  suddenly  dies,  seized  with  a  severe  paroxvsm 
of  dyspnoea  or  of  coughing,  followed  by  collapse  of  the  remaining  healthy 
part  of  the  lung. 

In  typical  cases  of  acute  or  croupous  pneumonia  certain  groups  of  symp- 
toms are  more  or  less  constantly  combined, — namely,  accelerated  respiration, 
with  more  or  less  difficulty  of  breathing,  and  rapidity  of  pulse.  These  are  so 
correlated  that  the  severity  of  the  case  is  best  measured  by  observing  the 
correlation  of  these  symptoms.  The  cough  is  at  first  dry,  but  soon  there 
appears  a  scanty,  semi-fluid,  gray,  frothy,  mucous  expectoration,  which  be- 
comes more  anof  more  viscid,  and  which,  in  the  first  stage  of  the  disease, 
remain  of  a  catarrhal  yellow  or  white  appearance.  Afterwards,  during  the 
second  stiige,  it  l)ecomes  still  more  tenacious,  reddish,  or  rust-colored  ;  and  the 
heat  of  skin  iucrea^ses,  with  thirst  and  marked  prostration,  and  a  pidse  increas*- 
ing  in  rapidity. 

Such  are  the  general  symptoms  of  pneumonia ;  and,  except  by  their  different 
degrees  of  intensity,  it  is  difficult,  if  not  im|)ossiblo,  to  distinguish  the  different 
stages  of  inflammation  from  each  other,  without  the  aids  of  percussion  and 
auscultation.  The  general  symptoms  of  serous  pneumonia,  however,  are  the 
most  marked  ;  the  uneasiness  being  greater,  the  rcspiratitm  louder  and  more 
difficult,  the  countenance  more  livid  and  swollen,  the  cough  more  hanussing, 
the  expectoration  more  abundant,  and  the  attempt  to  lie  down  impossible.  A 
gangrenous  state  of  the  lung  is  detennined  chiefly  by  the  intolerable  fetor  of 
the  breath. 

The  leading  symptoms  of  the  several  forms  of  pneumonia  which  have  been 
recognized  may  be  stated  as  follows : 

(1.)  Symptoim  of  Acute  or  Croupous  Pneumonia. — In  about  a  fourth  of  all 
the  ceases,  the  u.sual  initial  symptoms  of  a  threatening  illness  prevail,  and  the 
actual  invasion  is  generally  murke<l  by  a  rigor,  the  nature  of  which  has  been 
already  described ;  and  in  old  j>eople  it  is  invariable.  Shaq)  lancinating  pain 
at  or  near  the  ni|)ple  of  the  aflectiHl  side  is  an  ejirly  and  most  common  symp- 
tom (Durand-Fardel,  Ber(jkrox,  Clymer).  Some  descril>e  the  seat  of 
Eainasat  the  point  where  the  inflamed  lung  comes  in  c<mtact  with  the  thorax; 
ut  opinions  are  expressed  of  the  most  opjmsite  kind  with  regard  to  j»in  in 
pneumonia.  Simultaneously  with  the  rigors,  shortn(»ss  of  breath  sets  in,  and 
hurried  respiration  Is  an  early  and  constant  symptom — varj'ing  from  30  to  HO 
in  a  minut(^  (which  latter  number  is  rarely  exceeded ),  in  pniportion  to  the 
amount  of  lung  disabled.  In  children  the  breathing  attains  the  greatest 
frequency. 
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Chughf  hardly  ever  absent,  and  often  present  from  the  very  beginning — is 
shorty  dry,  ringing,  and  harsh ;  and  at  an  early  period  the  peculiar,  viscid 
adhesive  sputum  begins  to  be  rejected.  It  almost  always  contains  blood, 
from  the  rupture  of  capillaries  and  extravasation  of  their  contents.  So 
viscid  are  the  sputa,  that  the  containing  vessel  may  be  everted  without  the 
sputa  falling  out ;  being  highly  charged  with  albumen  and  mucin;  and  fibrin- 
ous casts  of  the  minuter  bronchi  may  be  found  in  the  expectoration  (Nie- 
meyer). 

Headache  usually  continues  throughout  the  attack,  frontal,  acute,  lancinat- 
ing, or  constrictive.  It  is ;  generally  combined  with  sleeplessness,  and  some- 
times slight  delirium.  It  is  at  its  worst  about  the  fourth  day,  and  generally 
beeins  to  subside  as  the  fever  subsides,  about  the  seventh  day. 
,  The  duration  of  a  case  of  pneumonia  varies  greatly.  Laennec  conceived 
that  the  difiuse  inflammation  lasted  seven  or  eight  days.  We  have  seen  that 
in  simple  uncomplicated  cases  the  crisis  is  reached  about  the  fourth  or  sixth 
days  ( WuNDERLiCH,  Parkes,  Metzger).  Andral  records  the  duration  of 
the  disease  in  the  adult  at  eleven  days ;  Chomel  and  Laennec  at  from  seven 
to  twenty  days ;  Bouillaud  from  eight  to  twelve  days ;  Hourmanu  and  De- 
chambre  fourteen  days.  The  mean  duration  in  the  aged,  of  109  carefully 
recorded  cases  by  Hourmann  and  Dcchambre,  was  found  to  be  nine  days  and 
seven-tenths ;  and  Dr.  Maclachlan  agrees  with  them  in  considering  the  prog- 
ress of  pneumonia  to  be  more  rapid  in  the  aged  than  in  the  adult.  More 
generally,  however,  taking  all  its  forms,  cases  of  pneumonia  terminate  be- 
tween the  seventh  and  the  twentieth  day.  Defervescence  may  begin  between 
the  third  and  fifth  day,  and  from  that  to  the  seventh  or  ninth  ;  but  the  belief 
in  certain  critical  days  is  getting  less  and  less. 

Physical  signs  are  to  be  appreciated  by  inspection^  palpation,  mensuraiian, 
peretutsion,  and  auscultation.  The  physical  signs  of  pneumonia,  in  the  adult 
and  in  the  aged,  are  so  dependent  on  the  morbid  changes  which  have  been 
described  in  the  lung  in  the  various  stages  of  the  disease,  that  a  description 
of  them  is  best  given  in  correlation  with  the  morbid  anatomy  of  the  disease. 
In  doing  so,  the  descriptions  given  by  Dr.  Fuller  in  relation  to  adults,  and 
by  Dr.  Maclachlan  in  relation  to  the  aged,  will  be  mainly  adhered  to. 

On  striking  the  chest  of  a  person  in  health  it  returns  a  certain  hollow  re- 
sonant sound,  demonstrating  it  to  be  partly  filled  with  air.  Also,  if  we  place 
the  ear  to  the  chest  we  hear  certain  sounds,  on  inspiration  and  on  expiration, 
which  are  termed  the  respiratory  or  vesicular  murmur  (as  described  at  p. 
290,  ante).  In  pneumonia  these  natural  sounds  are  altered,  the  sound  on 
percussion  being  rendered  duller  than  natural,  while  the  bronchial  respiration 
undergoes  still  more  remarkable  alterations ;  and  these  modifications  enable 
us,  by  percussion  and  auscultation,  to  determine  the  nature  and  seat  of  the 
disease.  During  tho^ir^^  stage,  iusiKiction  of  the  chest  shows  that  the  costal 
movements  are  not  materially  diminished,  unless  the  motions  of  respiration 
are  restrained  by  pain ;  and  it  is  only  by  percussion  and  auscultation  com- 
bined that  the  existence  of  pneumonia  can  be  determined. 

"By  percussion  a  peculiar  euphonic  resonance  may  be  emitted  by  that  por- 
tion of  the  chest  at  which  pneumonia  is  beginning,  which  ceases  after  the 
commencement  of  exudation,  to  be  re[)laeed  by  duluess  more  or  less  marked 
according  to  the  extent  of  the  lung  involved  (Fuller).  During  the  period 
of  invasion  in  the  aged,  the  chest  continues  to  sound  clear  over  the  seat  of  the 
impending  inflammation ;  and  as  congestion  increases,  the  lung  becoming 
more  dense  and  less  permeable,  the  sound  emitted  on  percussion  may  be  some- 
what duller ;  but  in  general  there  is  no  appreciable  alteration  till  the  second 
stage  has  set  in  (Maclachlan). 

The  signs  elicited  by  percussion  depend  on  the  consolidation  of  the  tissues, 
the  amount  and  ])osition  of  the  consolidated  part  in  relation  to  the  surface 
of  the  chest,  and  the  amount  of  intervening  healthy  lung.     If  the  consolida- 
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tion  is  near  the  surface  the  sound  is  decidedly  dull,  and  the  sense  of  resii>t- 
ance  to  the  extremities  of  the  percussing  fingers  is  considerable  in  proporuoo 
to  the  amount  of  the  consolidation.  For  the  chest  to  emit  this  unequiTocal 
dull  sound  of  hepatization  in  middle  age  the  disease  must  be  extensive,  and 
without  intervening  healthy  lung ;  but  in-  some  cases,  if  the  hepatizatioD  be 
central,  the  air  in  the  more  superficial  portions  of  healthy  lung  often  preTents 
a  dull  sound  from  being  returned  on  percussion.  In  such  cases  percussion 
elicits  a  clear  but  shallow  resonance.  A  slight  diminution  in  the  resonance 
of  the  chest,  immediately  over  the  affected  portion  of  the  lung,  is  usually  all 
that  percussion  elicits  in  old  age,  in  the  second  stage  of  pneumonia.  By  aus- 
cultation during  the  second  stage,  tubular  breathing  is  found  to  be  a  most 
constant  accompaniment  alike  in  the  adult  and  in  old  age.  The  reepiration 
Ls  of  a  hollow  character,  diffused  throughout  the  hepatized  portion — tubular 
towards  the  centre,  but  harsh  and  blowing  towards  the  periphery  of  the  aflected 
part.  Where  the  tubular  breathing  prevails,  rdles  and  rhonchi  are  absent ; 
while  vocal  resonance  is  intense,  usually  of  a  metallic  ringing  character.  This 
is  most  marked  in  aged  persons.  The  cegophony  in  them  is  more  decided,  the 
shrill,  acute,  tremulous  voice  of  old  age  being  more  favorable  to  cegophony 
than  to  bronchophony.  When  fibrinous  exudation  is  great  and  complete, 
blocking  up  vesicles  and  tubes  completely,  absolute  diuncss  on  percuasion, 
with  little  or  no  vocal  resonance,  can  alone  be  heard  ;  and  the  heart's  sounds, 
greatly  intensified,  are  then  frequently  transmitted  through  the  consolidated 
lung. 

Auscultation  during  the  early  period  of  engorgement,  before  exudation  has 
taken  place,  findf^  the  breathing  weak  in  the  affected  part<«,  and  exaggerated 
in  their  immediate  vicinity.  Dr.  Clymer*s  observatioiw,  carefully  made 
through  a  series  of  years,  incline  him  to  believe  that  both  weak  and  hareh  res- 
piration may  be  heard  at  the  very  beginning  of  pneumonic  engorgement,  ac- 
cording as  the  bronchial  or  vesicular  element  of  the  breath-sound  predomi- 
nates. If  the  morbid  process  is  limited  to  the  air-sacs,  the  increased  vascu- 
larity of  the  pulmonary  plexus,  and  probable  dryness  with  congestion  of  the 
membrane,  will  impair  tneir  function,  and  the  soft,  breezy,  vei*icular  sound 
will  be  feebler,  while  the  natural  sound  in  the  minute  bronchial  tul>es,  more  or 
Icjss  marked  in  healthy  respiration,  will  become  more  audible,  without  abso- 
lute increased  intensity ;  and  those  may  alone  reach  the  ear.  Substantial 
testimonv  in  favor  of  this  view  is  given  by  Drs.  A.  Flint  and  J.  R.  Learning, 
of  New  York.  In  the  aged,  tubular  breathing  is  sometimi^s  audible  at  the 
root  of  the  lung  at  a  very  early  i)eriod,  if  the  respiration  is  weak.  But  as 
S(Km  as  fluid  exudes  into  the  affected  parts,  the  respiratory  sounds  are  ob- 
scured or  rei)laced  by  the  small  crepitation  characteristic  of  pn(»umonia.  This 
sound,  called  crepitation,  is  made  up  "  of  a  multitude  of  minute  crackles, 
which  occur  in  a  volley  towards  the  end  of  inspiration,  and  are  unaffected!  by 
coughing  or  expectoration"  (P^'i'LLKR).  It  is  the  true  crepitating  rAle  of 
Laennec,  and  has  l)een  variously  compared  "  to  the  crackling  of  salt  thmwu 
upon  the  fire,"  or  to  **the  sound  produced  by  rubbing  a  lock  of  hair  l)etween 
the  finger  and  thumb  close  to  one's  own  ear"  (  Willia>ls).  It  usually,  but 
not  invariably,  accomjMinies  the  accession  of  pneumonia  ;  and  it  Li*  very  seldom 
present  in  advanced  life.  In  subjects  beyond  the  age  of  fifty,  and  particu- 
larly in  still  more  advance<i  age — as  between  sixty  and  eighty — the  bubbles 
com|)Osing  the  pneumonic  cn»pitati(m  are  ver)'  generally  larger,  more  hurried, 
and  le<s  numerous.  The  rdle  essentiallv  resembles  the  subcn^pitation  of  capil- 
lary bronchitis,  and  is  very  often  speedily  nmrked  l)v  copious  accumulation 
in  the  larger  bronchi  (Maclaciilan,  Grisolle,  Caznevve,  Hourmaxx, 
Deciiambre).  When  the  air-cells  are  completely  fille<l  by  the  exudation, 
and  the  minute  bronchial  ramifications  obstructed,  cr(»pitati(m  ceases ;  and 
when  capillary  bronchitis  commences,  small  bubbling  rales  are  heard  a«'oni- 
}>anying  both  expiration  and  inspiration.     When  acute  pneumonia  arises  in 
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connection  with  actite  rheumatism.  Dr.  Fuller  has  often  observed  that  crepita- 
tion never  occurs.  This,  he  believes,  is  attributable  to  the  occurrence  of  the 
exudation  into  the  interlobular  connective  tissue,  and  consequent  exclusion  of 
the  air-cells  (1.  c,  p.  221).  Vocal  resonance  is  generally  intensified.  The 
return  of  the  respiratory  murmur,  and  the  gradual  disappearance  of  crepita- 
tion, indicate  the  resolution  of  the  disease — a  process  which  is  generally  more 
tedious  and  less  perfect  in  the  aged  than  in  the  adult — oflen  followed  in 
elderly  persons  by  symptoms  of  continued  irritation  of  the  lung  or  bronchi. 
On  the  other  hand,  in  proportion  as  crepitation  masks  the  respiratory  mur- 
mur, and  replaces  the  sound  of  pulmonary  expansion,  the  supervention  of 
consolidation  may  be  anticipated. 

Beyond  the  limits  of  dulness  and  consolidation,  the  extension  of  fine  crepi- 
tation denotes  the  extension  of  the  process  of  hepatization;  but  when  resolu- 
tion has  commenced,  crepitation  again  returns  to  the  part  which  was  dull 
and  consolidated  before ;  or  moderate  sized  rdles  are  heard,  denoting  the  pas- 
sage of  air  to  and  fro  amongst  the  fluid  which  occupies  the  air-cells  and 
smaller  bronchial  ramifications ;  and  very  soon  the  percussion-note  assumes 
its  normal  character. 

During  the  »econd  stage,  inspection  of  the  thorax  shows  the  costal  move- 
ments diminished  in  the  affected  side,  and  they  may  be  somewhat  increased 
on  the  unaffected  side ;  but  the  movement  of  elevation  is  less  afiected  than 
that  of  expansion. 

Hypaipation  we  learn  that  vocal  fremitus  is  usually  above  the  average:  and 
Dr.  Fuller  has  verified  the  observation  by  post-mortem  results,  which  showed 
that  when  the  bronchi  were  plugged  with  exudation  vocal  fremitus  was  en- 
tirely abrogated.  The  fremitua  produced  by  a  deep-toned  powerful  voice  is 
seldom  observed  in  the  aged,  and  even  bronchojyhony  is  occasionally  absent 
(Maclachlan). 

The  passage  from  the  first  to  the  second  stage  of  pneumonia  is  generally  ex- 
tremely rapid  in  old  age,  sometimes  within  a  few  hours  (Maclachlan).  In 
the  third  «tage  of  the  diseaj^e  the  physical  signs  do  not  differ  from  those  already 
described ;  and  neither  in  the  adult  nor  in  the  aged  are  any  certain  phenomena 
appreciable  by  which  the  passage  from  the  second  to  the  third  stage  can  be 
determined.  A  persistenc^e  of  the  sounds  already  described  in  place  of  those 
denoting  resolution,  and  especially  when  the  expression  of  the  phenomena 
diminishes  with  increasing  prostration  of  the  patient  and  diminished  energy 
of  voice  and  respiration,  betokens  suppuration  of  the  lung.  It  is  by  the  suc- 
cession of  the  physical  signs  in  the  adult  and  in  the  aged ;  by  the  occurrence 
of  a  rhonchus  (composed  of  large  humid  bubbles,  without  crepitation,  in  a  por- 
tion or  i>ortions  of  lung  previously  consolidate<i ;  by  the  coincidence  of  this 
state  with  increased  exhaustion  ;  by  a  peculiar  dusky  cachectic  expression 
of  the  patient ;  by  feebleness  of  the  pulse ;  and  by  typhoid  symptoms  and 
bloody  sero-purulent  sputa — that  no  room  is  left  for  doubting  the  accession  of 
suppuration  of  the  affected  part  (Maclachlan). 

Fine  crepitation  of  the  lung  cannot  always  l)e  regarded  as  pathognomonic 
of  acute  pneumonia.  In  some  instances  it  is  absent  throughout  the  attack, 
alike  in  the  adult  and  in  the  aged.  "It  is  only,"  as  Dr.  Fuller  justly  ob- 
serves, "  by  the  concurrence  of  different  signs,  that  it  is  possible  to  arrive  at  a 
trustworthy  conclusion.  Fine  crepitation  occurring  coincidently  with  intense 
heat  of  skin  ami  rusty  colored  ex|)ectoration,  warrants  the  strongest  suspicion 
uf  pneumonia,  and  justifies  the  adoptitm  of  active  treatment;  and  if  it  be  ac- 
com|Minied  by  marke<i  alteration  in  the  nitio  of  the  pulse  and  respiration, 
speedily  followe<l  bydulness  on  percussion  and  tubular  breathing,  the  exist- 
ence of  acute  imeumonia  cannot  l)e  doubted.  But  crepitation,  however  fine, 
if  not  attendiMi  by  an  alteration  in  the  ratio  naturally  subsistijig  between  the 
pulse  and  the  respiration  [and  I  would  ad<l,  the  tem|>erature],  and  not  s[)eedily 
followed  by  tubular  breathing,  cannot  be  relied  upon  as  indicative  of  pneumo- 
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Ilia.  If  it  (K.'ciirs  without  these  eyniptoms,  it  is  coramnnly  indit'ative  of  n 
]»rv  broncliitif  with  §canty  secretion ;  whereaA,  if,  uuder  Uie  hi 
it  IS  nccoinpaiued  hy  dulness  on  percueaiou,  it  is  prcbably  due  tu  i 
icdcma,  or  eW  lo  congestion  of  the  luHgs,  eonnectcd  with  souie  febrile  h 
disorder,  cardiac  diaen^,  or  the  deposit  uf  tubercle"  (1.  c,  p.  220^ 

(2.)  &/mptomi  of  Uatarrhai  P>ieuiru>nut. — The  diaeaae  generally  saiieir 
on  broDchitiB,  and  is  marked  by  a  suddea  and  great  rise  of  biidy-b«nt;  e 
is  painful ;  and  the  diseaw  may  run  an  acute  course  or  jiatu  uu  to  exw 
emaciation  and  wanting. 

(3.)   The  SymplmM  of  InterMitial  Prieinnotiia  are  so  obiicure  that  llie 
lesion  cannot  be  recognized  with  ciTtaiiity,     It  is  apt  to  follow  an  acute  I 
chilis  which  haa  become  chrouic,  a  pleurisy,  or  the  tardy  rcwiluiion  of  a 
or  croupous  |Hieiinionia,  as  induration  to  some  i>orliou  of  affi'iteil  jiart. 
coutmction  of  the  induratod  part  is  then  generallv  reuden-d  mn^iiii-uoi 
the  sinking  in  of  the  thoracic  wall,  or  flattening  of  the  <'he.-it  ovt-r  the  i^i 
IcLsion,  and  dilferent  degrees  of  pulmonary  coudensution  comjilere  live  idiy^i 
signs.    Constant  cougn,  ex  pectoral  ion,  and  hreathleiHuesH  are  comploinedl 
and  there  is  greal  loss  of  flesh  at  first,  whicJi  contiuuea  to  prugrtwe,  ■Ithrij'^ 
more  slowly  than  at  first.     Profiiwe  hiemoptyeie  is  sometiiucs  an  earljr  «;  " 
tom.    Tlie  expectoration  is  that  of  chronic  hronchititt,  w>mftim«s  e~ 
with  blood.    There  may  be  concomitant  Bymptouw  of  hyperplasia  n 
neelive  tissue  in  other  organs,  such  as  tp-auular  kidney, ptrovt  dtgi^n 
the  heart  or  pylorwi,  or  eirrliotie  Hvirr. 

Cauei.— Sudden  chilling,  when  the  body  is  overheated,  uiid  the  inl 
of  season  of  the  year  in  caiit>iDg,  are  not  to  be  set  n^de.  Tin-  lamest  ii 
of  ca^es  of  pneumonia  happen  in  February,  March,  April,  an<l  May,  diu 

Srotracted   winters  and   prevalence   of  nortbca^  winds;    hut    o|iii'iiam  i 
ivided  OS  to  the  influence  of  absolute  cold  in  producing  pneumuniB. 
often  associated  with  an  acute  dyscrasia,  such  as  meades  and  tijpkiu/fv> 
&e  such  the  lesion  has  obtained  the  name  of  "ge*x>ndary  pneumonia." 
iiumiu  is  rare  before  five  years  of  age. 

Diagnosis. — Pneumonia  Is  distinguished  from  phthisis  by  the  preriow  g 
hoalth  of  the  patient,  and  by  the  more  acute  nature  of  the  di^mse; 
twime  degree,  by  a  difference  of  its  ««t,  the  lower  lobes  being  morv  i 
larly  aff^^ted  in  inflammation, the  upper  lobes  in  phthisis.  The  two  a_. 
however,  it  should  be  remembered,  are  ofl^n  combined.  In  dctvrmiuinf 
tinctly  the  further  diagnosis  of  pneumonia,  from  the  phenomena  of  c 
tion  and  rei'piratory  murmurs,  it  is  necessary  to  bear  in  mind  thu  various  0 
ditions  which  may  produce  condemiation  of  the  lung  cither  in  the  child  ■■ 
the  adult.  The  ohservations  of  Laennec,  Legendre,  and  Baillif,  Jiirg,  1 
Barthez,  Rilliet,  West,  and  Gairdner,  have  espci-iaJJv  elucidateil  this  sabj 
and  shown  its  importnnoe  as  an  element  to  be  attcndc<l  to  in  diagoocis. 
following  is  a  short  statement  of  the  conditions  which  lead  to  coosolidi 
of  the  vesicular  tissue  of  the  lung:  (l.i  A  partial  uuexpauded  state  t' 
luDg  in  a  new-lwm  child,  termed  tteinjt'iiag  (JiimiV  ('2.)  Cousolidatia 
nectcd  with  the  accumulation  of  mucus  in  the  bronchi  and  air-ceUe- 
ekitui  in  the  infiint,  followed  by  what  has  been  cnlltid  lobular  pitg\ 
children,  the  Haf  ftrtnf  of  the  t-'rcnch  iFrcHS,  Wkst,  Zenkek). 
lapse  of  the  pulmonary  air-cells,  causing  lobular  or  autre  diffiu*  forms  o 
monary  condensation  in  adults,  as  well  ax  in  children,  duo  to  bi 
obstruction  (Oairdkeu).  (4.)  It  is  probable  that  the  hifpnttttic  pnt 
described  by  Piorry,  and  the  pfripnttimonia  de*  npouiMint  of  l^ienn 
totae  of  the  so-callcvl  luletit  pn^inuinia*.  are  fomis  of  condensation  duo  b 
moiuiry  cDllapnf,  combined  with  i«rous  cfllision  or  vascular  congeBtJon. 
The  consolidation  of  inflammatory  lymph  in  or  about  the  pnlmonarr  T 
so  thai  the  vesicular  titnue  of  the  lung  is  imbcildcd  in  solid  mat«rifu,  * 
stones  of  a  wall  are  in  mortar,"     [<!.)  Condensation  of  the  lung  Ihitu  1 
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pressure  of  pleuritic  efTusion.  (7.)  Condensation  of  the  lung  from  extrava- 
sation of  blood  (apoplexy  of  the  lung),  or  from  tubercular  or  cancerous  de- 
posits; or  enlarged  bronchial  lymphatic  glands,  which  are  arranged  along  the 
sides  of  the  air-tubes  in  their  passage  through  the  substance  of  the  lungs. 

Seeing,  therefore,  that  consolidation  may  result  under  such  a  variety  of 
conditions,  the  truth  of  the  statement  so  well  expressed  by  Dr.  Stokes  must 
at  once  appear  in  the  strongest  possible  light — namely,  "That  in  the  cases  we 
are  every  day  called  to  treat,  the  value  of  physical  signs  must  be  tested  by 
the  history  and  symptoms  (records  of  temperature  and  the  like),  and  these  in 
their  turn  must  be  corrected  by  the  physical  signs."  In  truth,  no  disease 
shows  more  forcibly  than  cases  of  pneumonia  do,  and  especially  as  regards 
diagnosis  and  treatment,  that  every  individual  case  of  disease  requires  to  he 
maae  a  special  study  a^  regards  its  ijidividnal  history ,  progress,  combinaiUm,  and 

Xenee  of  symptoms.    In  the  aged,  pneumonia  is  extremely  dangerous,  and 
Q  difficult  to  detect 

Prognosis. — Between  the  ages  of  fifteen  and  forty,  acute,  single,  or  croup- 
ous pneumonia,  uncomplicated,  is  not  a  dangerous  disease.  Recovery  is  the 
rule  and  it  is  often  rapid.  Secondary  pneumonia,  on  the  other  hand,  or  pneu- 
monia as  an  intercurrent  affection  to  any  of  the  general,  and  especially  exan- 
thematous  disease,  is  a  dangerous  lesion,  and  one  apt  to  be  fatal.  Pregnancy 
also  is  an  unfiivorable  condition;  especially  during  the  first  six  months.  After 
fifty  years  of  age  the  danger  increases.  Between  forty  and  fifty  years  of  age 
about  one  in  five  die;  after  sixty  years  of  age  one  in  two  die.  Double  pneu- 
monia is  very  dangerous.  An  elevation  of  temperature  above  106°  Fahr.,  with 
an  increase  m  the  frequency  of  the  pulse  over  120  beats  per  minute,  renders 
the  prognosis  bad.  The  disease  is  attended  with  extreme  danger  to  aged 
persons  and  to  drunkards.  In  advanced  life  the  mortality  is  between  sixty 
and  seventy  per  cent.  (Niemeyer).  Absence  of  all  sputa  is  an  unfavorable 
sign;  and  so  also  is  the  appearance  of  a  very  dark,  brownish-red,  commonly 
called  pruiie-juice  expectoration.  It  signifies,  says  Niemeyer,  a  poor  state  of 
nutrition  and  fragility  of  the  pulmonary  capillaries — a  general  cachectic  con- 
dition of  the  individual.  Very  copious  liquid  (edematous  sputa  are  also  sig- 
nificant of  evil.  Scanty  expectoration  during  resolution  is  not  specially 
significant  of  any  danger  if  the  dulness  continues  to  disappear;  but  if  expec- 
toration fails,  while  gurgling  sounds  are  heard  with  each  respiration  in  the 
chest,  palsy  of  the  bronchial  tubes,  and  ccdema  of  the  lungs  are  indicated, 
and  approaching  death. 

Treatment. — One  of  the  most  discordant  toi)ics  in  the  science  of  medicine 
seems  still  to  be  with  some — the  treatment  of  pneumonia.  At  one  time,  espe- 
cially about  fifty  years  ago,  large  bleedings  wore  the  rule,  and  they  appear  to 
have  been  well  borne.  But  Laeunec  and  Louis  seem  to  have  been  early 
impressed,  from  their  experience,  that  large  bleedings  were  by  no  means  an 
emmently  successful  practice,  and  that  in  some  cases  they  were  absolutely 
injurious.  The  same  difference  of  opinion  was  held  with  respect  to  lar^  dosea 
01  the  tartrate  of  antimony.  These  discrepancies  are  now  to  be  explamed  by 
the  circumstance  that  pneumonia,  like  other  infiammations,  not  only  varies 
in  type  and  severity  in  difierent  cases,  but  that  "  extremes  in  practice,"  what- 
ever they  may  be,  when  adopted  as  a  nde  abmlute,  applied  to  all  cases,  can 
never  give  satisfactory  results.     (See  also  p.  500,  ante,) 

The  ancients  bled  m  pneumonia,  and  sometimes  to  deliquium ;  and  Galen 
appears  to  have  adopted  this  practice.  This  was  also  the  practice  of  Syden- 
ham; and  I^ennec  says  it  was  common  in  France  at  the  beginning  of  the  last 
century  to  take  twenty-four,  thirty,  and  thirty-six  ounces  of  blood  at  one 
bleeding.    This  practice  was  also  followed  throughout  Euro|)e  at  that  time. 

Now,  however,  it  would  be  an  unwarrantable  error  to  make  excessive  bleed- 
ing the  basis  of  remedial  measures  in  all  cases  (see  vol.  i,  p.  289,  et  seq,).  At 
the  same  time  there  can  be  no  doubt  that  we  have  it  in  our  power  materially 
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to  modify  the  course  and  to  shorten  the  duration  of  pneumonia  by  the  judi- 
cious employment  of  bloodletting,  leeches,  tartar  emetic,  certain  salines,  and 
opium  (rARKES). 

The  correlation  of  the  body-temperature,  the  number  of  the  pulse,  and  the 
respirations  per  minute ^  furnish  the  best  guide  as  to  the  course  to  be  pursued 
in  the  treatment  of  pneumonia.  If  the  pneumonia  is  not  intercurrent  to  some 
other  disease,  but  happens  in  a  person  otherwise  healthy ;  and  if  the  mean 
body-temperature  remains  below  104°  Fahr.,  and  the  pulse  does  not  exceed 
120  beats  in  the  minute;  and  if  the  respirations  never  exceed  forty  in  the  same 
time,  the  case  must  be  regarded  as  a  typically  fevorable  case,  which  will  cer- 
tainly begin  to  get  well  when  the  cycle  of  the  pneumonic  process  is  complete, 
i,  e,y  in  from  three,  four,  seven  or  eight,  to  twelve  days,  without  any  special 
medicinal  treatment ;  but  with  the  careful  management  implied  by  absolute 
rest  in  the  horizontal  position,  and  a  strictly  antiphlogistic  diet.  Tde  natural 
history  of  an  uncomplicated  pneumonia  shows  that  it  ha/ a  very  definite  cycli- 
cal course ;  and  that  if  left  to  itself  in  a  vigorous  patient,  uncomplicated  hj 
any  other  ailment,  and  if  it  be  of  the  typical  intensity  as  here  indicated,  it 
almost  always  ends  in  recover}'.  The  expectant  mode  of  treatment  of  the 
Vienna  school  confirms  this  view,  as  the  statistics  collected  by  Balfour,  Ma- 
gendie,  Skoda,  Niemeyer,  Schmidt,  and  Legendre  fully  prove.  Bouigeois 
(d'Estampes)  abstained  also  from  all  active  treatment  of  his  cases  of  pneumo- 
nia during  a  period  of  twenty-five  years.  The  result  of  his  experience  is  that, 
on  an  average  of  all  his  cases,  a  decided  tendency  to  amelioration  of  all  the 
symptoms  was  apparent  by  the  eighth  day.  The  sputa  became  less  viscid, 
the  breathing  easier,  the  pain  in  the  chest  subsided,  restlessness  or  wakeful- 
ness lessened  or  had  di8ai)pcared,  and  a  desire  for  food  was  experienced.  By 
the  ninth  or  tenth  dav  convalescence  had  fairly  commenced  (  Union  Medieale^ 
Jan.,  1850,  vol.  i).  'The  results  obtained  by  the  Honiceopaths  have  also  shown 
this  to  be  the  case.  Unless  warranted,  therefore,  by  such  special  indications 
as  will  be  pointed  out,  active  interference  has  an  unfavorable  effect  upon  the 
course  of  pneumonia  (Niemeyer)  ;  and  when  treated  by  bloodletting  as  a 
rule,  it  more  often  terminates  fatally  than  where  no  venesection  has  been 
practiced  (Diett).  BlfKnlletting  is  no  sj)ecific.  It  does  not  cut  short  a  pneu- 
monia. In  epidemic  pneumonia,  says  Laennec,  it  is  hardly  possible  to  bleed 
the  patient  without  rendering  him  worse.  In  the  year  1814  pneumonia  was 
very  common  among  the  conscrii)ts  of  France,  yet  there  were  few  indications 
for  bleeding,  and  those  that  were  bled  were  renderc^d  much  worse. 

With  respect,  therefore,  to  bleeding  in  cases  of  pneumonia,  much  must  bo 
left  to  the  discretion  of  the  practitioner.  That  there  are  cases  in  which  the 
patient  can  only  Ix?  saved  by  general  bloodletting,  everybody  must  admit ; 
while,  on  the  contrar}%  when  pneumonia  is  epidemic,  the  quantity  of  bI(Kxi 
drawn  must  be  greatly  limited  and  the  case  well  watclie<i.  The  ancients  held 
that  bleeding  should  not  be  practiced  after  the  fifth  day,  as  it  prevented  eon- 
eoction.  In  other  words,  it  tended  to  change  the  type  of  the  disea.**e  in  ix» 
natural  tendency  to  a  cure,  so  that  the  processes  tending  to  the  resolution  of 
the  inflammation  by  the  natural  ceU-therapeutics  of  the  part  were  altered  for 
the  worse.  The  cases  of  Louis  apjXMir  to  establish  the  propriety  of  bleeding 
early  as  a  genenil  nile,  if  bloodletting  is  to  Ik*  used  at  all ;  for  he  says  those 
bled  in  the  first  four  days  of  the  affection  are  cured  four  or  iisn  davs  sooner 
than  those  who  are  bled  later  in  the  disease.  The  experience  of  Dr.  Alison  is 
similar.  In  short,  as  a  general  rule,  the  earlier  the  inflammatory  state  is  de- 
tected— (if  p<K«*sil)le  before  the  third  day — Alisc.)N)  the  more  likely  will  bleed- 
ing be  followed  by  well-marked  benefiCial  ri'sults — the  dL*eiu»e  will  l>e  sooner 
eured,  and  the  convalescence  more  rapid  and  jK^rfect. 

From  what  has  been  siiid  at  p.  288,  vol.  i,  under  the  management  of  in- 
flammation, and  adopting  the  indications  furnuihed  by  Niemeyer,  bloodletting 
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should  only  be  had  recourse  to  when  the  following  special  indications  for  it 
arise: 

(1.)  When  the  pneumonia  attacks  a  vigorous  and  hitherto  healthy  person, 
IB  of  recent  occurrence  [not  exceeding  fifty  or  sixty  hours  after  the  rigor],  the 
temperature  being  at  or  exceeding  105°  Fahr.,  and  the  frequency  of  tlie  pulse 
as  much  as  120  per  minute. 

The  object  of  the  venesection  here  is  to  reduce  temperature,  lessen  the  fre- 
quency of  the  pulse,  and  so  lessen  the  danger  from  the  violence  of  the  fever. 

(2.)  When  collateral  oedema  in  the  portions  of  the  lung  unaffected  by  pneu- 
monia is  causing  danger  to  life,  the  presence  of  the  blood  is  reduced  by  bleed- 
ing, and  farther  transudation  of  serum  into  the  air- vesicles  is  prevented.  When 
the  great  frequency  of  respiration  is  due  to  the  pneumonic  process  alone — not 
to  fever  or  pain — and  as  soon  as  a  serous  foamy  expectoration  appears, 
together  with  a  respiration  of  forty  or  fifty  breaths  a  minute  at  the  commence- 
ment of  pneumonia;  and  when  the  rattles  in  the  chest  do  not  cea^tc  for  a  time, 
after  the  patient  has  coughed  as  well  as  he  can,  copious  bloodletting  is  indi- 
cated to  reduce  the  mass  of  blood,  and  to  moderate  collateral  pressure. 

(3.)  When  there  are  symptoms  of  cerebral  pressure  indicated  by  stupor  or 
transient  paralysis. 

Antimony  is  another  remedy  which  has  gone  through  several  extremes  of 
administration  also.  Rasori,  in  modern  times,  introduced  the  practice  of 
giving  large  doses  of  tartar  emetic  in  the  treatment  of  pneumonia,  and  Laennec 
was  so  dissatisfied  with  his  own  results  of  bleeding  that  he  adopted  Kasori's 
method.  He  claimed  great  success  at  first,  which,  however,  a])pears  to  have 
been  of  short  continuance ;  for  M.  Lagardc  afterwards  published  an  account 
of  16  cases  treated  bv  Laennec  bv  this  method,  of  wiiom  5  died.  Lecoultreaux 
has  given  a  list  of  30  cases  likewise  treated  by  Laennec,  and  of  whom  12  died. 
Neitner  have  other  physicians  in  other  years  been  more  fortunate  with  this 
extreme  (or  Rasorian)  method  of  giving  antimony.  Louis  treated  15  cases 
according  to  this  method,  and  6  died  ;  Chomel,  140  cases,  and  40  died  ;  and 
Gueneau  de  Mussy  treated  90  cases,  of  whom  38  died.  Andral  has  treated  a 
considerable  number  of  cases  of  pneumonia  by  tartar  emetic,  in  qoantities 
varying  from  six  to  thirty-two  grams  in  the  twenty-four  hours ;  and  although 
it  "may  therefore  be  given  with  impunity  in  much  larger  doses,  yet,"  he  says, 
"I  have  not  seen  pneumonia  ameliorated  by  such  large  doses  of  this  medi- 
cine ;  f(U"  neither  has  it  appeared  to  do  good  when  borne  by  the  stomach,  nor 
when  it  has  excited  distressing  nausea  and  vomiting."  Few,  therefore,  if 
any,  now  believe  in  the  usefulness  of  such  large  doses  of  antimony ;  and  the 
use  of  tartar  emetic,  formerly  so  common,  has  of  late  years  fallen  into  dis- 
credit. 

The  Rasorian  method  is  decidedly  contraindicated  in  the  pneumonia  of  old 
people;  but  when  the  reme<lv  is  cautiously  administered  as  a  sedative,  or 
diaphoretic  and  exj)ectorant,  in  doses  of  the  eighth  or  twelfth  of  a  arain  every 
two  or  three  hours,  and  in  doses  of  a  sixth  or  a  auarter  of  a  grain^  in  the  more 
sthenic  attacks,  it  is  a  most  valuable  remedy  (ilACLACHLAN).  It  is  contra- 
indicated  in  gastric  or  gastro-enteric  irritation.  There  are  cases  where  the 
remedy  produces  severe  depression  and  nausea — cases  in  which  the  stomach 
will  retain  yio  f(K)d,  scarcely  even  water  when  given  alone.  It  is  under  such 
circumstances  that  Dr.  Anstie,  with  justice,  advocates  the  administration  of 
alcohol  in  stimulant  doses  often  re|)eated.  He  cites  one  case  of  double  pneu- 
monia in  a  man  agi»d  twenty-four,  who,  beginning  with  twelve  ounces  of 
brandy  per  c/iVm,  ultimately  took  twenty-four  ounces  in  divided  doses  every 
half  hour,  and  for  ten  days  lived  on  nothing  eUcy  and  a  little  water.  In  one 
month  he  was  able  to  resume  his  work.  A  child  fourteen  months  old,  under 
similar  morbid  conditions,  was  similarly  treated  with  port  wine  and  water. 
Taking  alK)ut  six  ounces  of  wine  a  day,  in  spconful  doses,  with  water,  the 
child  subsisted  on  the  wine  and  water  alone  for  twelve  days.     At  the  end  of 
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that  time,  the  stomach  still  refusing  food,  a  little  cod-liver  oil  was  substituted 
for  the  wine,  and  in  ten  days  more  the  appetite  for  ordinary  food  b^au  to 
show  itself,  and  the  child  made  a  good  recovery  (^StimulanU  and  Nareotic$^  by 
Dr.  Anstie,  p.  446). 

In  the  statistics  which  bear  upon  the  treatment  of  pneumonia  little  or  no 
reliance  can  l)e  placed  as  a  guiae  to  practice.  The  results  revealed  are  so 
variable  and  contradictory  as  to  deprive  them  of  the  slightest  claim  to 
authority.  For  example :  Without  depletion,  Dr.  Bennett's  statistics  show  a 
mortality  of  1  in  21.4 ;  Dietl's,  1  in  13 ;  the  homoeopathic  treatment  (mainly 
expectant),  1  in  6 ;  Vienna,  1856,  1  in  4.  With  antimony  and  bleeding^  Gn- 
solle  lost  1  in  8 ;  Dr.  Bell,  Glasgow,  1  in  17.7 ;  Trousseau,  1  in  26 ;  Wcesildo, 
9  in  76.  Ti^eatment  by  the  inhalation  of  clUoroform,  Baumgartncr,  1  in  10 ; 
Varrentrapp,  1  in  23. 

Former  statistics  in  the  Royal  Infirmary  of  Edinburgh  are  said  to  show  a 
mortality  of  1  in  3  to  1  in  6,  when  bloodletting  was  freely  practiced. 

These  results  are  clearly  too  variable  a  guide  to  any  sound  basis  of  prac- 
tice. No  satisfactory  conclusion  can  be  drawn  from  cases  massed  together. 
Each  case  must  be  studied  by  itself,  as  well  as  each  epidemic  (see  also  p.  500, 
et  seq,). 

The  numerous  qualifying  conditions  connected  with  age,  season,  climate, 
epidemic  and  endemic  influences,  earliness  of  treatment,  stage,  extent,  and 
complications,  all  tend  to  modify  the  line  of  treatment  required.  Dr.  Law- 
son,  Professor  of  Medicine  in  Cincinnati  College,  has  well  expressed  these 
conditions,  in  a  general  sense,  under  the  designation  of  **the  individuality"  of 
each  case. 

''Indeed,''  he  remarks,  "so  great  are  the  differences  in  constitutions,  that 
no  two  examples  will  exhibit  the  same  characteristics  throughout,  nor  will 
they  admit  of  precisely  the  same  method  of  treatment.  It  is  a  due  apprecia- 
tion of  these  more  minor  shades  of  differences,  as  well  as  the  broad  distinctions 
observed  in  the  varying  fonns  of  the  disease,  that  denotes  the  truly  skilful 
physician,  and  which  enables  him  to  meet  the  emergencies  of  each  case,  in- 
stead of  relying  on  conclusions  drawn  from  groups  of  cases.  It  has  been  re- 
marked that  English  pliysicians  are  apt  to  think  more  of  some  other  case 
they  have  seen  than  the  one  under  treatment ;  while  the  French  think  more 
of  the  disease  than  of  the  patient.  Hence  English  physicians  individualize 
the  disease ;  the  French  physicians  generalize  the  patient. 

"The  true  course  has  been  indicated  by  Hufeland — namely,  to  generalize 
the  diaeAti^e  and  individualize  the  patient.  The  tendency  of  statistics  is  undoubt- 
edlv  to  rob  each  case  of  its  individuality.  Tims,  one  group  of  cases  will  all 
be  bled,  another  will  receive  tartar  emetic,  a  third  will  l>e  left  to  the  chances 
of  Nature.  In  the  first  group  some  are  bled  who  ought  to  have  been  stimu- 
lated ;  in  the  second  group  tartar  emetic  is  administered  when  bleeding  would 
have  been  preferable ;  in  the  third  group  some  are  permitted  to  die  from  over- 
action.  Thus  the  individuality  of  a  case  is  ignored,  and  the  physician  pre- 
scribes for  a  mere  name,^^ 

A  rational  treatment  is  one  which  must  secure  to  each  case  its  own  indi- 
viduality and  consideration.  And  as  the  shades  of  differences  and  the  corres- 
ponding modifications  of  treatment  cannot  be  expresst^l  in  crro »</»«,  statistics  in 
this  sense  become  simply  an  impossibility.  For  example,  blecHling,  antimony, 
mercur}',  and  blisters  may  be  <lemanded  in  one  case ;  quinine,  opium,  and  wine 
in  the  next ;  a  third  may  require  but  little  interference  beyond  a  well-regulated 
diet,  with  moderate  stimulants  and  absolute  r(»t. 

The  treatment  of  pneumonia,  therefore,  demands  not  a  single,  but  many 
agents. 

It  is  the  pro])er  combination  of  reme<lies,  not  a  single  agent  or  mode  of  prac- 
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tice,  which  must  be  sought  for  in  its  treatment  (Lawson)  ;  but  now  we  know 
that  the  so-called  "  rational "  or  "  restorative  "  mode  of  treatment  is  the  one 
to  be  adopted,  and  it  only  remains  to  add  the  more  matured  opinions  enter- 
tained as  to  the  line  of  treatment  to  be  adopted  with  pneumonia  as  it  now 
occurs. 

In  cases  of  sthenic  pneumonia  characterized  by  intense  heat,  above  104° 
Fahr.,  dryness  of  the  skin,  a  full  resistant  pulse  of  120,  rusty-colored  expecto- 
ration, greeU  oppression  of  the  breathing,  and  to  the  extent  of  beyond  forty  res- 
pirations per  minute,  bloodletting,  had  recourse  tp  at  the  beginning  of  the 
attack,  in  the  stage  of  congestion  before  the  fastigium  of  the  pyrexia  (not  later 
than  forty  or  fifty  hours  after  the  initial  rigor),  not  only  anords  immediate 
relief  to  the  breathing,  but  appears  to  remove  the  extreme  tension  of  the  vas- 
cular system  and  to  promote  secretion.  The  most  suitable  time  is  that  during 
the  evening  exacerbation  (Huss).  The  indications  for  bloodletting,  as  already 
given,  should  be  decidedly  marked  before  it  is  undertaken  ;  and  the  amount 
of  blood  to  be  lost  must  vary  in  each  case,  according  to  the  oppression  of 
breathing,  the  type  of  the  disorder,  and  the  constitution  of  the  patient,  as  well 
88  to  whether  or  not  there  is  any  prevalent  epidemic  tendency  associated  with 
the  pneumonia.  It  is  seldom  necessary  to  draw  more  than  from  ten  to  sixteen 
ounces ;  and  eight  or  ten  ounces  will  usually  suffice.  After  bleeding,  the  pain 
in  many  instances  ceases,  expectoration  takes  place  more  easily,  and  alters  in 
character ;  the  skin  becomes  moister,  and  evidence  is  afforded  of  the  action  of 
remedies  which  before  proved  inoperative  (Fuller). 

In  very  many  cases  it  is  now  either  unnecessar}'  or  inexpedient  to  let  blood — 
inexpedient  chiefly  becaiLse  of  the  constitution  of  the  patient  being  shat- 
tered by  excesses,  constitutional  disease,  anxiety,  and  mental  distress ;  and 
excessive  bloodletting,  under  whatever  circumstances  practiced,  impairs  the 
strength,  leads  to  great  impoverishment  of  the  blood,  arrasts  the  actions  on 
which  the  absorption  of  exudation-matter  depends,  exposes  the  patient  to  risk, 
and  induces  a  tardv  convalescence. 

Bleeding,  therefore,  ought  certainly  not  to  be  employed  after  extensive  con- 
solidation of  the  lung  has  taken  place. 

A  combination  of  antimony  and  calomel  is  believed  to  have  saved  a  much 
larger  number  of  cases  than  antimony  alone ;  a  quarter  of  a  gniin  to  a  grain 
of  the  tartrate  of  antimonyy  combined  with  one  grain  of  calomel,  given  every 
four  or  every  six  hours,  according  to  the  severity  of  the  disease,  is  the  treat- 
ment in  some  cases  to  be  adopted.  Previous  to  its  use  the  bowels  should  be 
well  cleared  out ;  and  after  the  mercurial  effects  are  indicated  by  the  condi- 
tion of  the  gUHLs,  the  further  administration  of  the  remedy  should  cease. 

In  cases  of  simple  serous  pneumonia  even  simpler  remedies  are  sufficient. 
Two  grains  of  ipecaeuanha  given  every  four  or  six  hours  have  frequently  been 
followed  by  the  recovery  of  the  patient.  The  cases  in  which  tartar  emetic, 
in  small  doses  (^th  of  a  grain),  fails  to  exercise  a  curative  action  are  those  in 
which  hepatization  proceeds  with  extreme  rapidity;  in  which  crepitation 
either  does  not  exist  at  all,  or  is  of  very  short  duration,  giving  place  after  a 
few  hours  to  intense  tubular  breathing ;  and  those  which  are  marked  by  ex- 
treme depression  almost  from  the  first. 

Salines  and  stimidants,  with  calomel  and  opium,  if  necessair,  are  found  to  be 
the  most  efficient  means  of  treatment  in  such  cases.  The  efficacy  of  mercury, 
in  the  experience  of  Dr.  Fuller,  is  most  conspicuous  in  those  cases  of  pneu- 
monia in  which  tartar  emetic  is  of  least  avail ;  m  other  words,  in  those  instances 
in  which  the  pnxhictive  results  of  inflammation  are  the  greatest,  in  cases  in 
which  crepitation  does  not  exist  at  all,  or  is  rejilaced  in  a  few  hours  by  intense 
tubular  breathing  (O/i  the  CheA,ji,  238).  In  these,  calomel  and  opium,  in 
combination  with  mlines  and  small  doses  of  tartar' emetic,  will  often  produce 
very  beneficial  results. 
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Of  many  other  proposed  remedies  it  may  be  necessary  to  notice  the  influ* 
ence  of  the  following,  namely : 

Aconite,  carbonate  of  ammonia,  digitalis,  cold  water  compresses,  linseed  poul- 
tices, turpentine,  opium,  hydroddorate  oj  ammonia,  iodide  of  potassium,  and 
quinine. 

(a.)  Aconite  is  to  be  given  at  the  very  outset  or  first  stage  of  pneumonia, 
from  TTKiii  to  ttj^v  of  the  tincture  of  B.  Ph.  every  four  hours  (Wilks)  ;  or 
from  njiii  to  nj^iii  every  three  hours  (Reith).  Dr.  Ringer  recommends  half 
a  drop  to  one  drop  of  the  tincture  in  a  teaspoonful  of  water  every  ten  or  fifteen 
minutes  for  two  hours,  and  afterwards  to  be  continued  every  hour.  In  such 
modes  and  doses  of  adminstration  it  has  been  useful  in  febrile  eaiarrh  and 
catarrfial  croup,  and  may  be  useful  also  in  some  of  the  phases  of  pneumonia, 
where  it  may  be  indicated  at  the  outset,  especially  to  subdue  increased  action 
of  the  heart  and  circulation,  and  reduce  the  abnormally  high  temperature. 
Care  must  be  taken  that  the  remedy  is  not  combined  with  alkalies.  Dr. 
Reith  speaks  very  highly  of  the  good  effects  of  aconite  at  the  outset  of  the 
congestive  stage  of  pneumonia  {Ed.  Med.  Journal,  Oct.,  1868,  p.  905). 

(b.)  Carbonate  of  ammonia. — Dr.  Waters,  in  his  work  on  Diseases  of  the 
Chest,  speaks  highly  of  a  combination  of  ammonia  and  chloroform  in  the  treat- 
ment of  pneumonia,  where  antimony  in  small  doses  is  not  indicated.  The 
following  prescription,  to  be  taken  every  three  or  four  hours,  combines  the 
beneficial  properties  of  both  stimulants : 

K.  Ammon.  Carb.,  gr.  iv ;  8pt.  Chloroformi,  ttj^xx  ;  Aq.  Camph.,  3^ ;  misee. 

Dr.  R.  C.  Styles,  of  New  York,  has  been  accustomed  to  give  the  carbonate 
of  ammonia  in  one-drachm  doses  in  solution  every  two  or  three  hours;  and  by 
a  series  of  carefully  conducted  experiments  he  concludes  that  it  is  converted 
into  the  hydrochlorate  of  ammonia  in  the  stomach,  and  no  longer  acts  as  a 
stimulant  {Med.  Record,  Oct.  1,  1866).* 

If  such  a  statement  is  correct,  why  not  give  the  muriate  of  ammonia  at  once, 
in  place  of  throwing  the  burden  upon  the  stomach  of  the  patient  of  transform- 
ing the  carbonate  into  the  muriate f  There  may  come  a  time  when  the  stomach 
and  its  surroundings  may  not  be  equal  to  this  feat.  The  local  action  of  car- 
bonate of  ammonia,  in  doses  above  ten  or  twelve  grains  (and  these  repeated ), 
is  that  of  an  irritant  and  corrasive.  In  doses  of  about  thirtv  grains  it  occa- 
sions vomiting,  and  in  large  doses  it  excites  pain,  inflammation,  and  all  the 
consequences  of  an  irritant  poison.  It<  remote  action  is  eijuivalent  to  that  of 
caustic  ammonia  (Pekeira).  From  three  to  ten  grains  are  the  limits  of  a  dose 
of  carbonate  of  ammonia  in  Great  Britain.  But  American  stomachs  may  be 
stronger  than  ours;  or  the  carbonate  of  ammonia,  used  in  America  may  not  be 
so  strong  or  so  pure  as  it  is  in  this  country. 

(c.)  Digitalis  has  of  late  years  been  employed  in  the  treatment  of  pneu- 
monia by  Opjwlzer,  Traube,  Schneider,  Niemeyer,  and  othen*,  as  one  of  the 
ba<«t  agents  for  the  relief  of  the  febrile  symptoms.  It  lowers  the  temperature 
and  diminishes  the  frequency  of  the  pulse,  without  exercising  so  weakening 
and  depressing  an  effect  upon  the  system  as  bleeding.  A  pulse  of  100  to  120 
in  frequency  is  an  indication  for  its  employment — a  less  frequent  pulse  does 
not  require  it.  It  is  usual  to  give  it  in  the  form  of  infusion,  combined  with 
the  neutral  salts  of  nitrate  of  potass  and  soda. 

(d.)  Opium  may  goneraliy  relieve  the  pain  of  the  side,  and  diminish  the 
distressing  cough  of  pneumonia;  and  is  of  use  in  warding  off  the  delirium 
which  is  apt  to  supervene  on  pneumonia.  It  ought  U)  Ik»  given  when  there  is 
want  of  sleep,  restlessness,  and  staring  of  the  eyes,  with  slight  tremors  of  the 


*  Quoted  from  American  edition  of  this  work. 
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hands.    Opium,  combined  with  stimulants  and  nourishment,  may  avert  the 
attack  (Waters).     It  may  be  used  hypodermically. 

(e.)  HydrochlorcUe  of  ammonia  is  of  use  in  congestion  of  the  lungs,  in  the 
advanced  stages  of  pneumonia,  and  in  the  cough  of  old  age.  The  following 
prescription  is  often  productive  of  good  results : 

R.  Ammon.  hydrochlor.,  Ji;  Ext.  Glycyrrh.,  Ji;  Spt.  ^ther  Sulph.,  f5ii; 
Aquse  ad  fjiv;  misce.  A  tablespoonful  to  be  given  for  a  dose  every  two  or 
three  hours  (Waring). 

For  the  past  twenty  vcars  Dr.  Clymer  has  substituted  muriate  of  ammonia 
in  pkice  of  calomel  in  tlie  second  stage  of  pneumonia,  giving  it  in  one  or  two 
grain  doses  every  hour  or  two. 

(f.)  Iodide  of  pota^sifium  in  the  advanced  stages  of  pneumonia  appears  to 
promote  the  absorptioji  of  effusions  and  indurations. 

(g.)  Quinine  is  of  use  chiefly  in  the  advanced  stages  of  pneumonia  when 
the  patient  is  old,  the  constitution  debilitated,  and  typhoid  symptoms  prevail. 
It  is  best  given  in  combination  with  mlnhuric  acid,  the  dose  being  five  grains 
every  thini  hour.  The  pulse  ought  to  become  slower  and  steadier  under  its 
use,  and  the  respiration  freer.  According  to  the  experience  of  Niemeyer, 
quinine  should  be  given  in  doses  of  two  grains  everv  two  hours,  or  in  two  or 
three  ten-grain  doses  within  a  few  hours,  whenever  danger  threatens  from  ex- 
cessive elevation  of  the-  temperature  of  the  body. 

(h.)  Veratria,  in  the  hands  of  Vogt  and  Biermer,  has  proved  of  service  in 
reducing  pulse  and  lowering  temixjrature.  To  obtain  its  full  eflect,  ^^^th  of  a 
grain  of  the  active  principle  veratrine,  or  Jth  of  a  grain  of  the  resin  of  veratrum 
viride,  should  be  given  in  the  form  of  a  pill,  when  the  body-temperature 
runs  high,  short  of  the  necessity  of  bloodletting.  The  reported  results  of  Vogt 
and  Biermer  warrant  more  extended  trials,  with  care  and  \vatchfulness,  as  it 
tends  to  induce  great  prostration,  collapse,  vomiting,  and  diarrhoea  (WAurN<;, 
Niemeyer). 

(i.)  Alkalies, — Dr.  John  Popham,  physician  to  the  Cork  North  Infirmary 
since  1865,  has  treated  twenty-eight  cases  of  pneumonia  by  alkalies.  They 
all  recovered.  In  some  the  signs  of  engorgement  only  existed  at  the  time  of 
admission;  in  others,  hepatization  wa<<  found.  The  reliable  signs  of  pneumonia 
were  present  in  all — e.  g,,  localized  duluess,  orepitation,  tunular  breathiiig, 
rusty  sputa  (in  many),  and  labial  her|)es  in  about  half.  8ix  were  cases  of 
double  pneumonia.  Bienrhonnte  of  |K)tash  was  given,  largely  diluted  in  muci- 
laginous liauids,  five  gniins  up  to  thirty  grains  in  each  dose, — four,  six,  or 
even  eight  doses  being  given  in  the  twenty-four  liours.  An  adult  took  to  the 
extent  of  two  to  three  dnichms  of  the  salt  jxt  day.  The  evid(»ncre  of  its  good 
effects  appeared  first  in  altering  the  diameter  of  the  exjiectoration  on  the 
second  or  third  day  of  its  use.  The  viscid  sputa  became  resolved;  the  fine 
bubbles  became  coarse  and  large;  the  rubiginous  color  of  the  ex|)ectoration 
was  changed  to  white;  ita  tenacity  of  adhesion  was  lessened,  so  that  it  was 
brought  up  easily;  and  the  cough,  instead  of  continuing  dry,  harsh,  and  irrita- 
tive, Ijecam'e  moUt,  soft,  and  expulsive.  Thus  the  alkali  acted  as  a  sedative, 
allaying  the  cough  and  abating  the  congestive  state  on  which  it  depends. 
The  white  jmsty  fur  over  th<»  tongue  dissolved  away  in  an  increased  now  of 
saliva.  The  urine  became  alkaline,  and  the  physical  signs  of  pneumonia  be- 
came resolved.  "Flying  blisters,"  applied  for  four  or  six  hours,  so  as  to 
re<lden  the  skin  Cnot  for  suppunition),  is  a  valuable' auxiliary.  8uppurati<m 
from  blistering  is  exhaiu*tive  and  j)rejudicial  (Brit,  Med,  Jour,,  Dec.  28, 1807, 
p.  581)). 

(k. »  Stimulnntjf, — The  treatment  by  re|)eated  stimulants  alone  is  but  the 
op|H)site  extn»me  of  pni(*tice  to  ext'e.**sive  blomlletting,  and  will  no  doubt  soon 
find  its  level  and  approj)riate  place  as  a  valuable  aid  to  other  remediesrespe- 
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cially  ill  patients  whose  constitution*  are  deiiressed  uuder  ll»^  inllupiice  o 
imposed  upoD  them  by  Ike  "ffreat  toien  ityglem." 

When  pneumonia  tends  to  death  by  exhaustion,  as  tbe  d'ut^OM:  advniM 
when  exudation  has  been  excessive,  the  fever  pniloriged,  or  the  i-ouMituI 
ilebilitnted  before  the  attack,  such  a  state  of  <'ouiplet«  ailynaiiiia  tvi(Utm 
ui<e  of  stimulaots  in  the  form  of  large  doses  of  co»(/iW,min(,  ieHwnc  new/,  i 
holic  drinks;  and,  in  addition,  conceotrateil  soujis  and  luilk  are  caliKrl  f 
small  quantities,  given  oiten.     In  old  persons  such  remedies  an  stiinuliu 
generous  diet,  preparations  of  quinine  and  iron,  are  indicated  frutn  I' 
<-omineu cement.     Alcoholic  stimulants  are  rarely  required  in  young  | 
or  in  previously  healthy  adulte. 

Some  local  applications,  more  recently  recommended,  also  requin 
notice,  namely: 

(1.)   Olid  Application. — Of  these  Nieraeyer  has  made  extensive  u 
treatmeut  of  pneumonia,  and  strongly  recommends  the  practice.     In  all  n 
he  covers  the  chc^t  of  the  patieut,  and  tlie  affected  nde  in  partleula 
(.'lothij  that  have  been  dipped  in  cold  water  and  well  wrung  nut.     Cotnpi 
thus  made  must  be  repeated  every  five  minutes. 

The  procedure  is  unpleasant  in  almost  all  cases ;  yet  even  after  a  f 
the  patients  experience  a  material  relief     The  [Miiu,  dy!>])nixa,  and  fi 
of  the  pulse  are  reduced,  and  the  body-temperature  may  go  down  i 
degree.     Smoler,  in  the  Hospital  of  Prague  (where  every  pueumotiiu  is  d 
with  such  cold  compresses),  confirms  the  esuerience  of  Niemcycr.  and 
acknowledge  the  treatment  to  be  not  merely  palliative,  but  oe  tencliii| 
shorten  tht;  duration  of  the  illm;^,  and  hastening  convalescence.     Few  o 
delay  lo  improve  beyond  the  seventh  day,  manv  improve  on  the  fifth,  i 
very  lat^  number  as  early  as  the  third  day.    "The  remedy  is  justly  ht 
rcputt  for  menin^itif  and  periionitiii ;  and  hence  it  may  lairly  claim  to  b 
similar  good  effect  in  pneumonia. 

(m.)  Li»geed  Meal  Poulticp*. — On  the  other  hand,  heat  eomhincd  with  m 
ture,  as  by  this  poultit^,  made  as  light  and  soft  as  po:«ible,  and  contintMd  jj 
a  loDz  time,  made  sufficieutly  large  as  tboroughiy  to  incloee  the  afibrtod  «' 
and  changed  as  often  as  it  gets  unpleasant,  not  ouly  affords  prcflent  retie£ ! 
seems  to  exercise  a  favorable  influence  on  the  couim-of  the  discam.  Tb«  fl) 
may  be  at  the  same  time  «timulate<l  by  mustard,  or  terebinthino  applic 
added  to  the  poultice. 

(n.)  THrprntine. — Hot  turpentine  fomentations  may  Iw  applied  ( 
aflitcted  side  also  with  advantage. 

But,  as  a  rule,  under  certain  conditions,  any  or  all  of  these  r«iDediea  i 
be  dispensed  with.  The  natural  course  of  the  disease  is  to  go  on,  and  I 
rapidly,  to  a  spontaneous  tavorablc  termioation,  by  a  process  of  ranolulil 
through  which  the  solidified  lung-tiasue  regains  its  natural  and  healthy  s'- 
independently  of  remedies,  so  that  time  is  an  important  element  in  the  eur^; 
but  as  particular  phases  in  the  course  of  tlie  pneumonic  cycle  may  call  for 
special  treatment,  so  much  the  more  successful  will  the  management  uf  the 
case  be  if  the  indications  for  interference  are  proiierly  understood  and  f  "^~ 
upon.  Those  remedies  that  have  now  been  specially  noticed  may  each,  i 
diciously  used,  be  of  service  in  safely  and  surely  controlling  the  cirailal 
when  the  indications  for  treatment  are  short  of  those  mentioned  as  rmuiri 
the  agency  of  bloodletting.  Their  effects  must  be  watched  so  that  laey 
not  lower  the  vital  powers  uor  disturb  the  digeetive  functions.  '1 
tiona  for  nonriflhmeut,  properly  adjusted  to  the  cjrcumstanctn  and  iModilfa 
of  each  ca«e,  and  each  nlagc  of  the  K&m^,  are  of  paramount  importance  U 
the  very  first :  and  the  happy  issue  of  a  case  of  )iiieumouia  dcjiendti  quit*  | 
much  upon  early  and  pmperly  feeding  the  patient  as  a  cane  of  typhuH  i  " 
l«ric  fever  dues.    A  milk  diet  should  be  ^ven  from  the  commeucemeal,  to>| 
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followed  by  beef-tea  and  meat-stock  soups  as  the  disease  advances  and  the 
pulse  softens.  Stimulants  in  any  form  cannot  be  regarded  as  the  equivalent 
of  food  (Clymer). 

ABSCESS  OF  THE   LUNG. 

Latin  Eq.,  Abseeaaus;  French  £q.,  Abcis;  German  £q  ,  Abscess;  Italian  IEq., 

Ascesso. 

Deflnitioit — A  circumscribed  coUeciion  of  pus  in  the  lung  in  the  form  of  an 
abscess. 

Pathology. — Although  pus  is  more  commonly  diffused  through  the  pulmo- 
nary parenchyma,  yet  sometimes  it  is  collected,  into  an  abscess.  In  the  in- 
&ncy  of  pathology  physicians  regarded  phlegmonous  abscess  of  the  lung  as  a 
common  and  ordinar}'  occurrence,  but  it  is  extremely  rare ;  and  Laennec, 
when  he  published  the  first  edition  of  his  work,  had  only  met  with  six  ca4*es, 
notwithstanding  his  extensive  research  ;  and  in  the  practice  of  other  physicians 
phlegmonous  abscess  of  the  lung  is  equally  uncommon.  Louis  and  Andral  have 
each  seen  it  once ;  Trousseau  has  seen  it  twice ;  Chumel  has  seen  it  three  times 
during  a  period  of  twentv-five  years ;  Flint,  out  of  133  cases,  met  with  \ifour 
tiroes ;  Chambers, at  8t.  George's  Hospital,  out  of  600  cases,  found  it  in  three; 
and  in  Vienna,  out  of  750  cases  treated  in  the  hospital  there,  in  1847  to  1850, 
pulmonary  absc&ss  was  observed  only  in  a  single  case  (Flint).  Abscess  of 
the  lung  (although  termed  phlegmonous,  to  distinguish  it  from  tubercular  ab- 
scess) generally  exists  without  any  great  intensity  of  inflammation,  or  other 
considerable  alteration  of  its  tissue. 

They  vary  in  number  and  in  size.  If  single,  they  are  generally  about  the 
size  of  a  hen's  egg ;  if  multiple,  they  vary  in  size  from  that  of  a  filbert,  or 
even  less,  to  a  walnut.  The  cavity  is  often  irregular  and  divided  by  bands  of 
tissue.  They  increase  in  size  from  continual  melting  down  of  the  surrounding 
inflamed  tissue,  and  several  mav  coalesce,  so  that  finally  a  very  large  abscess 
may  take  up  nearly  the  whole  lung.  It  opens  into  the  bronchi,  or  into  the 
pleural  sac,  when  tiie  lesion  is  at  once  fatal. 

In  the  experience  of  Dr.  Maclachlan,  however,  the  rarefied  condition  of  the 
lung  in  the  aged  "seems  to  favor  the  formation  of  small  abscesses,  which  are 
occasionally  seen  intcrs{>ersed  through  the  red  and  gray  consolidated  ti^ues, 
as  if  certain  air-cells  had  broken  down  and  coalesced  during  the  plai^tic  or 
suppurative  process,  and  formed  so  many  sacs  for  the  reception  of  the  effused 
or  secreted  matter"  (1.  c,  p.  279). 

Pneumonia  sometimes,  tnough  rarely,  terminates  in  abscess. 

Symptoms. — ^The  physical  symptoms  previously  to  the  bursting  of  the 
abscess  are  those  of  hepatization ;  hut  sup]Kxsing  the  abscess  to  have  burst 
into  the  bronchial  tubes,  the  pus  of  course  escapes,  and  a  cavity  filled  with  air 
is  left,  communicating  with  the  bronchial  tubes,  and  this  new  state  of  parts 
gives  rise  to  a  new  series  of  phenomena.  The  air,  for  instance,  having  pene- 
trated into  the  cavity,  the  part  which  returned  a  dull  sound  while  the  abscess 
was  yet  unbroken,  will  now  return  a  sharper  and  clearer  sound  on  percussion 
than  natural,  denoting  a  larger  admission  of  air  than  takes  place  in  health. 
Again,  on  auscultating  the  chest,  we  find  some  changes  have  taken  plac*e  both 
in  respiration  and  in  the  transmission  of  the  voice.  If  the  cavity,  for  example, 
be  large,  and  the  oi)enii)g  small,  the  natural  respirator}'  murmur  at  that  part 
will  be  BUi)er8ede<l  by  a  sound  resc^mbling  a  i)erson  blowing  into  a  jug,  and 
from  this  circumstance  termed  by  Laennec,  "  riile  amphori(jue,"  or  **  bottle- 
sound."  Again,  if  the  cavity  l>e  large  and  its  walls  dense,  and  the  absce^v 
still  contains  some  pus,  we  hear  a  sound  as  if  a  drop  of  water  had  fallen  into 
a  pool ;  and  this  sound  is  so  sharp  and  metallic  that  it  hius  still  preserved  the 
designation,  originally  given  to  it  by  Laennec,  of  metallic  tinkling.    It  is  usu- 


528  SPBCIAL    PATHOLOGY  —  ABS.CESS   OF    THB   LUNG. 

ally  supposed  that  this  sound  is  produced  by  a  globule  of  pus  or  fluid  drop- 
ping from  above  into  the  fluid  below ;  but  some  are  inclinea  to  believe  that  it 
IS  owing  to  the  bursting  of  a  bubble  of  air  mixed  with  the  pus  of  the  abscesd. 
If,  on  the  other  hand,  the  abscess  be  large,  and  contains  some  pus,  on  the  pa- 
tient coughing  wc  actually  hear  a  splashirig  sound  of  the  pus  against  the  walls 
of  the  abscess,  especially  if  the  chest  of  the  |)atient  be  quickly  moved  to  and 
fro  (succussion). 

In  aged  persons,  pneumonic  abscesses  are  generally  numerous,  of  limited 
extent,  and  inters|)ersed  through  the  lung.  Physical  diagnosis  of  them  19 
therefore  scarcely  possible;  but  if  the  abscess  be  large,  the  sudden  evacuation 
of  purulent  sputa,  with  gurgling  and  cavernous  respiration,  denotes  the  eir- 
cums<;ribed  suppuration  of  an  abscess  cavity. 

Another  circumstance  revealed  by  auscultation,  in  the  event  of  an  abscess, 
w  pectoriloquy.  This  phvsical  sign  is  heard  when,  the  stethoscope  beius  ap- 
plied to  the  chest  and  the  patient  desired  to  talk,  we  hear  his  voice  as  if  he 
were  speaking  directly  at  the  end  of  the  stethoscope,  the  sound  passing  to  the 
ear  as  through  an  ear-trumpet. 

Pectoriloquy y  however,  does  not  take  place  in  all  cases  of  abscess  of  the 
lung:  its  occurrence  may  be  considered  the  exception  rather  than  the  rule  in 
this  disease.  The  cause  of  this  is,  that  many  conditions  are  necessary  to  its 
existence;  first,  that  the  lung  must  be  condensed  so  as  to  have  some  conduct- 
ing power,  or  the  voice  will  be  destroyed,  as  in  health,  before  it  reaches  the 
aiierture  communicating  with  the  abscess.     Again,  it  is  necessary  that  the 

{)aticnt  should  have  a  sufficient  quantity  of  voice  to  produce  strong  vibratioa; 
)ut  this  is  often  wanting.  Another  condition  is,  that  the  bronchial  opening 
of  the  abscess  be  not  too  large;  for  in  that  case  the  vibrating  force  is  dimin- 
ished. It  is  likewise  injurious  to  the  effect  that  there  should  be  not  more 
than  one  opening  into  the  abscess;  for  in  that  case  not  only  is  the  vibrati^ 
force  diminished,  but  the  counter  motions  of  sound  destroy  all  vibration.  It 
is  plain,  also,  that  the  walls  of  the  abscess  must  have  a  certain  density,  or 
their  flaccidity  will  act  its  a  damper  and  destroy  all  vibration.  Many  con- 
ditions, therefore,  are  necessary  to  pectoriloquy;  and  we  cannot  feel  surprised 
that  one  or  more  of  these  signs  of  an  abscess  cavity  may  be  wanting. 

Besides,  on  opening  into  the  bronchial  tube,  the  abscess  may  at  the  same 
time  open  into  the  cavity  of  the  chest,  and  this  new  pathological  state  gives 
rise  to  the  sound  of  a  metallic  tinkling  in  the  chest  infinitely  more  powerful 
than  that  caused  by  a  siinj)le  pulmonary  abscess.  Indeed,  the  intensity  and 
sharpness  of  the  sound  quite  ecjuals  that  returned  by  a  copper  vessel  when 
struck  with  a  slight  force;  for  the  intercostal  muscles  brace  the  walls  of  the 
chest  like  a  drum,  so  that  they  become  an  excellent  conductor  of  sound.  The 
immediate  cause  of  the  sound  is  supposed  to  Ik?  exactly  the  same  as  when  it 
result^s  from  an  abscess;  that  is,  either  a  drop  of  fluicl  falling  into  the  pus 
below,  or  the  extrication  of  a  bubble  of  air  from  the  gravitated  pus.  The 
chi*st  in  these  cases  always  returns  a  remarkably  clear  sound  on  percussion 
beyond  thej)rocincts  of  the  fluid. 

^ysemic  Inflammation  and  Abscess. — In  some  classes  of  eases,  as  in  the 
typhus  ami  enteric  Jrvrr,  pneumonia  occurs  as  a  local  lesion,  and  is  sometimca< 
named  *' typhoid  pneumonia;"  so  also  in  another  class  of  cases,  characterized 
by  blood-jfoi^nniny  or  by  embolism,  the  lung-disease  is  a  secondary'  result,  and 
is  said  to  be  due  to  pviemia.  While  in  yet  another  class  of  cases,  as  in  thoiie 
where  some  niorl)i<l  condition  of  the  constitution  prevails — as  in  the  alcoholism 
of  drunkards — a  primary'  pneumonia  in  them  may  give  rist»  to  bloixi-|X)isoning 
and  the  phoiioniena  of  py:oinia,  by  the  sjinious  dway  of  the  exudation  and  its 
rt»absorptio!i  during  n»soluti(m,  or  its  passage  to  the  lef\  side  of  the  heart. 

The  pneumonia  of  such  cases  may  be  either  single  or  double — that  l«,  it 
may  attack  one  or  both  lungs  at  the  same  time.     Of  the  |)art  of  the  lung  at* 
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tacked,  iDflanimation   of  the  inferior  lobe  is  most  frequent;  next,  of  the 
superior  lobe;  while  rarely  the  whole  lung  is  inflamed. 

Bronchitis  may  also  take  place  in  such  cases  without  pneumonia;  but  in 
many  cases  pneumonia  follows  as  a  conseoucncc.  Pneumonia  also  may  take 
place  without  bronchitis,  but  in  general  bronchitis  accompanies  it.  Pneu- 
monia also  may  take  place  without  pleuritis,  but  it  generally  happens  that 
the  pleura  is  more  or  less  affected ;  and  it  is  so  especially  in  the  pneumonia  of 
pyaemia.  In  old  persons  primary  pneumonia  is  mostly  lobar,  and  the  disease 
should  be  particularly  looked  for  at  the  inferior  and  posterior  parts  of  the 
chest.  It  runs  its  course  very  rapidly  to  purulent  infiltration,  and  the  pro- 
dromaia  are  not  distinctly  marked.  Parotitis  is  a  frequent  complication,  and 
of  bad  omen,  and  the  pneumonia  may  be  marked  by  cerebral  phenomena. 


GANGRENE  OF  THE   LUNG. 

Latin  Eq.,  Qangrcena;  French  Eq.,  Onngrhne ;  German  Eq.,  Brand — 83-0.,  Oan- 

gran;  Italian  £q.,  Oangrena. 

Definition. — Disintegration  and  breakiiig  up  into  fragmetiU  of  the  filamentous 
tissue  of  the  lung.  Every  simple  element  of  the  tissue  is  so  cfianged  that  neither 
blood-fibres  nor  epithelium  can  be  recognized  in  a  sound  state.  The  texture  be- 
comes broken  up^  and  shreds  of  fibrous  tissue  may  here  and  t/iere  be  distinguished; 
but  the  whole  mass  becmnes  converted  itito  a  heap  of  amorphous  granular  matter, 
of  a  yellofoish-brouni  or  black  color,  mingled  with  drops  of  oil.  The  tissue  be- 
comes soft  and  flaccid,  in  some  parts  perfectly  liquescent,  and  generally  emits  a 
fetid  smell. 

Pathology. — The  comparative  rarity,  the  almost  invariable  fatality,  of  pul- 
monary gangrene,  obtains  for  it  a  melancholy  interest  whenever  it  occurs; 
and  since  Laennec  directed  attention  to  it^t  peculiar  characters,  many  patholo- 
gists have  contributed  to  the  records  of  this  disease.  But  notwithstanding 
the  researches  of  Andral  (1822),  of  Lorimer,  of  Schroeder  Van  der  Kolk 
(1826),  of  Bright  (1827),of  Cruveilhier  (1833),  of  Guislain  (1836),of  Cniigie 
(1841),  of  Ernest  Boudet  (1843),  of  Silfvorberg  (1856),  of  Walshe  (1860),  of 
Fuller  (1862),  gangrene  of  the  lung  is  still  a  condition  at  all  times  diflicult 
of  diagnosis  in  the  first  instance;  and  it.s  existence  has  oflen  been  unknown 
until  the  disgusting  post-mortem  appearances  proclaimed  the  condition  which 
general  symptoms  during  life  had  failed  to  disclose,  and  which  in  some  cases 
hardly  even  suggested  a  suspicion  of  the  real  nature  of  the  affection.  In 
gangrene  of  the  lung  the  dead  part  putrefies  and  undergoes  chemical  decompo- 
sition, a  condition  favored  by  contact  with  the  air  it  meets  with  in  the  lungs. 

Symptoms. — The  diagnostic  symptoms  of  gangrene  of  the  lungs  which  have 
been  most  frequently  recorded  are  derived  from  the  ex})ression  of  the  counte- 
nance becoming  small,  pinched,  contracted,  haggard,  ghastly,  miserable,  and 
deathlike;  eyes  sunk  and  void  of  lustre;  patient  s()ueamish  and  languid,  with 
occasional  vomiting,  and  a  feeling  of  indifference  to  all  external  objects, — 
some  or  all  of  which  sym[)t()ms  may  or  may  not  be  associated  with  an  intoler- 
able fetor  of  the  breath,  and  which,  when  it  is  present  with  these  symptonts, 
may  be  considered  conclusive  of  the  existence  of  gangrene.  Not  one  of  all 
these  symptoms,  however,  may  manifest  themselves,  and  yet  gangrene  of  the 
lung  may  exist.  From  the  recorded  cases,  therefore,  as  well  as  from  those 
which  I  fiave  myself  seen,  it  may  be  of  some  ust»  to  classify  the  con^litions  of 
disease  in  which  pulmonary  gangrene  has  occurred. 

The  termination  of  acute  sthenic  ])neum()nia,  in  an  otherwise  healthy  per- 
son, by  gangrene  of  the  lung,  is  by  all  authors  considered  as  one  of  the  least 
frequent  terminations  of  that  disease.  Morgiigni  only  records  one  instance; 
and  Ijacnnec  is  reported  to  have  seen  only  six  or  eight  during  the  whole  course 
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of  his  practice.  But  there  can  be  no  doubt  that  pneumonia  does  sometimes  termi- 
nate in  gangrene  of  the  lung,  as  an  accidental  or  occasional  complicatioD,  as 
has  been  clearly  shown  by  clinical  and  post-mortem  evidence.  Tne  insidious 
and  often  sudden  mode  of  its  attack,  the  sudden,  remarkable,  and  generally 
fatal  collapse  which  supervenes,  show,  at  the  same  time,  that  no  local  condi- 
tion is  suspected  or  considered  sufficient  to  account  for  the  presence  of  the  gan- 
grene. The  extent  to  which  the  death  and  destruction  of  lung-tissue  takes 
place  also  varies  much.  Sometimes  nearly  the  whole  of  a  lung  panes  at 
once  into  a  gangrenous  mass.  In  other  cases  only  a  small  portion  in  the 
centre  of  an  exudation  will  die;  but  in  every  case  there  is  the  formation 
of  a  slough,  its  liquefaction,  and  the  formation  of  a  cavity.  Sometimes  a 
line  of  separation  between  dead  and  living  parts  is  attempted  to  be  formed; 
while  in  other  cases  no  evidence  exists  of  any  limit  to  the  extent  of  the  de- 
struction; and  this  latter  diffuse  form  of  gangrene  I  have  generally  found 
associated  with  cases  in  which  the  blood  was  greatly  changed,  as  in  typhus 
fever,  or  in  which  the  nervous  functions  were  impaired,  as  in  maniacs,  or 
in  the  paralysis  of  the  insane.  Of  fifteen  cases  recorded  by  Guislain,  all 
were  maniacs.  Of  three  cases  recorded  by  Van  der  Kolk,  one  was  a  maniac, 
and  two  labored  under  some  peculiar  nervous  condition  of  the  bodv.  Of 
six  cases  recorded  by  Dr.  Craigie,  two  were  mentally  deranged,  Kaving 
lesions  in  the  brain;  two  suffered  from  Bright* s  disease  and  merrurialimn; 
one  had  variola;  and  one  had  typhus.  Of  fifteen  cases  in  the  Royal  In- 
firmary of  Edinburgh  when  I  was  a  student  there,  four  had  typhus;  three 
had  fever,  the  type  of  which  is  not  specified;  four  suffered  from  ill-health 
and  mercurialisjn ;  one  suffered  from  a  blow;  and  one  had  a  lesion  in  the 
brain. 

These  cases  may  be  classified  as  follows : 

Nineteen  cases  were  associated  with,  and  doubtless  influenced  by  lesions  in 
the  great  nervous  centres ;  and  under  this  class  are  included  the  insane. 

Nineteen  cases  were  associated  with,  and  doubtless  influenced  by,  such  morbid 
conditions  of  the  blood  as  exist  in  typhus  fever,  variola,  tuberculosis,  BrighC$ 
disease,  mercurialiwi. 

One  case  was  associated  with  and  influenced  bv  arterial  obstruction,  cans- 
ing  pressure  upon  the  entire  mass  of  the  affected  parts  and  total  absence 
of  circulation  in  them  (Aitkeu,  Edin,  Med.  and  Surg.  Journal,  No.  178, 
1848). 

The  frequency  with  which  lasions  of  the  lung  coexist  with  and  succeed  to 
lesion  of  the  brain  renders  it  apparent  that  the  condition  of  the  lung  is  materi- 
ally affected  by  the  influence  of  the  nervous  centres.  In  the  cases  recorded 
by  Andral  and  Bright,  diseases  of  the  lung,  frequently  going  on  to  gangrene, 
were  often  the  immediate  cause  of  death  in  j>ersons  suffering  from  cerebral 
disease;  and  it  was  also  observed  that  the  tendencv  of  inflammation  of  the 
lung  to  j)ass  into  gangrene  was  promoted  by  the  existence  of  disease  of  the 
brain.  Cruveilhier  also  directed  attention  to  the  frequency  of  gangrene  of 
the  lung  in  epileptic  cases;  and  the  insane  generally  are  prone  to  the  disease 
when  the  bodily  health  has  suffered,  or  where,  as  in  maniacs,  a  greatly 
depressed  state  of  the  animal  functions  succeeds  to  inordinate  nervous  excite- 
ment. 

The  following  table,  modified  from  that  by  Dr.  Walshe,  describes  the  con- 
ditions under  which  gangrene  of  the  lung  occurs: 


I. 
Pulmonary  digcases 


'  Purumonia,  acute  and  chronic;  tuberculization;  cmncer; 

hnmorrha^e;   hydatids  (Walsue);  apoDloctic  foci  in 

the  \uT\^ ;  acute  and  chronic  dilatation  of  the  bronchial 

tubes;  pleuritic;  bronchitis  (SlLFVKRBKRG). 

J  T  (  Canliat' :  acute  endocarditis  of  the  right  side  of  the  heart. 


IT  r  («m/f/r;  acute  endo< 

/uK«-  ♦i.«^^,.:«  ^:^««^«  *!  yif'i'ffiHtituil :  tumor. 

Utner  thoracic  diseases.       1    «     ^• 

(  Aortic :  aneurism. 
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III. 

Diseiiees  in  which  the  blood  - 
is  materially  changed. 


'Animal  venoma:  stings  of  certain  insects. 

{Glanders;  exanthemata;  typhoid  fever ; 
B right's  disease;  alcoholism. 
Scurvy;  purpura;  septicaemia;  pysBmia. 
Other  poisonous  agents:  poisonous  gases;  mercurialtsm. 
IV. 
Chronic  abdominal  disease 

(SiLFTBRBBRO). 

Perverted  innervation.       }  ^P^^^P^y  i  insanity ;  organic  cerebral  disease. 
VI. 
Traumatic. 

The  disease  may  occur  at  any  age ;  but  it  appears  to  be  more  common  in 
children  than  in  adults ;  and  more  so  in  adults  than  in  persons  much  ad- 
vanced in  life. 

The  symptoms  vary  according  as  the  lesion  is  diffused  or  circumscribed. 
(1.)  In  the  diffhsed  form  the  symptoms  and  progress  of  the  case  are  extremely 
rapid.  Utter  prostration  of  strength ;  oppressed  breathing ;  a  small,  weak, 
and  frequent  pulse ;  pallor  and  anxiety  of  countenance ;  and  all  the  general 
appearances  of  intense  adynamia,  are  those  which  characterize  the  disease. 
There  is  also  frequent  but  feeble  cough,  with  profuse,  frothy,  and  diffluent 
expectoration,  of  a  peculiar  greenish  color,  and  intensely  fetid  gangrenous 
odor.  But  the  power  to  expectorate  is  soon  lost;  and  ere  long  the  vital 
powers  seem  utterly  oppreased  or  exhausted  ;  the  pulse  fails,  the  features  col- 
lapse, and  the  patient  rapidly  sinks — death  generally  occurring  from  apnoea. 
(2.)  In  the  circumscribed  forms  of  gangrene  the  train  of  symptoms  varies 
greatly  at  different  periods  of  the  disease.  At  first,  signs  of  pulmonary  con- 
gestion are  coupled  with  an  amount  of  prostration  quite  out  of  proportion  with 
Uie  apparent  extent  of  local  lesion — a  prostration  which  is  indeed  sometimes 
the  only  prominent  feature  in  the  case.  After  a  time  expectoration  com- 
mences; at  first,  muco-purulent,  rarely  bloody  in  adults,  frequently  so  in  infants 
and  children  (if  they  expectorate  at  all),  and  generally  emitting  a  disagree- 
able odor  the  moment  a  communication  is  established  between  the  bronchial 
tubes  and  the  dead  tissue.  The  sputa  then  lose  their  muco-purulent  charac- 
ter, and  become  extremely  liquid,  sero-purulent,  and  of  a  dirty  greenish,  yel- 
lowish-brown, or  ash-gray  color.  They  exhale  an  odor  distinctly  gangrenous, 
while  the  breath  acquires  the  same  offensive  putrid  smell,  resembling  some- 
what that  of  wet  mortar,  or  its  fetor  is  one  sui  generis.  The  pulse  becomes 
feeble  and  rapid,  with  every  evidence  of  great  and  increasing  prostration. 
The  patient  passes  rapidly  into  a  state  of  collapse,  and  sinks  in  a  few  hours 
or  days,  without  the  occurrence  of  any  other  change,  unless  profuse  hemor- 
rhage occurs,  which  terminates  in  death  (Wai><hk,  Fulleu). 

Treatment. — The  chief  reliance  is  to  be  placed  in  all  forms  of  stimulants, 
combined  with  such  tonics  as  bark  or  quinine  in  full  and  rt»i)eated  doses.  Dr. 
Walshe  recommends  that  repeated  doses  of  an  ounce  of  yenst  are  deserving  of 
investigation,  as  well  as  the  influence  of  chlorate  of  potam.     He  is  disposed  to 

Eut  more  confidence  in  them  than  in  ammonia,  the  teneficial  effects  of  which 
e  has  never  seen  rlemonstrated.  Dr.  Fuller  has  not  found  ammoma  so  usc'sful 
as  the  mineral  acids.  Inhalation  of  the  vajwr  of  turp<»ntine  poured  upon  boil- 
ing water,  as  recommended  by  Skoda,  is  reported  to  exercise  a  distinctly 
remedial  power.  The  mineral  acid^,  esi)ecially  nitro-muriatic,  combined  with 
'quinine,  are  the  main  remedies  in  the  chronic  state  of  this  disease.  A  gener- 
ous diet,  easily  digestible,  with  as  much  malt  li<|Uor  as  can  be  taken,  are  rec- 
ommended as  most  suitable  for  such  cases. 
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PASSIVE  CONGESTION  OF  THp  LUNOa 

Latin  £q.,  Congestio  passiva;  French  Eq  ,  Omgestirm  pattive;  Germav  Kq., 
Passive  congestion;  Italian  £q.,  CongesHone  pastiva. 

Definition. — Overfuln^ss  of  bl/)od  in  the  capillaries  of  the  lung,  reeuUing  in 
the'  discharge  of  blood  by  expectoration,  or  h<jenwpty8is. 

Pathology  (see  p.  105,  vol.  i). — Hasnioptyses  are  hemorrhages  occurring 
through  the  air-passages.  The  amount  expectorated  may  be  small — mere 
sjxjcks  or  streaks  on  the  sputa ;  at  other  times  a  few  ounces,  or  even  pounds, 
causing  great  alarm  to  the  patient  or  his  friends,  and  sometimes  ending  in 
suffocation.  Its  occurrence  is  always  suggestive  of  organic  disease  of  the 
chest,  such  as  engorgement  of  the  pulmonary  vessels,  giving  way  of  pulmonary 
tissue,  indicating  disease  of  the  heart,  or  pulmonary  phthisis,  or  pneumonia, 
or  thoracic  aneurism,  or  cancer  of  the  lung ;  and  consequently  h(Kmopty$e$ 
have  attracted  the  attention  of  medical  men  ever  since  m^icine  as  a  science 
be^n  to  attract  attention. 

Cases  are  also  recorded  of  its  so-called  idiopathic  occurrence,  as  from  varia- 
tions (sudden),  of  atmospheric  pressure,  ascending  high  mountains,  or  descend- 
ing in  diving-bells,  violent  straining  efforts,  or  from  plethora ;  but  in  such 
cases,  according  to  the  experience  of  Drs.  Fuller,  Walshe,  and  others,  "  there 
is  usually  some  latent  mischief  in  the  chest — some  local  cause  of  pulmonary 
congestion — some  mechanical  interference  with  the  capillary  circulation 
through  the  lungs."  Si)itting  of  blood  may  even  precede  for  years  the  fatal 
development  of  pulmonary  phthisis,  with  which  it  seems  to  be  most  prevalently 
connected ;  and  haemoptysis  is  often  hereditary. 

The  source  of  the  hemorrhages,  however — t.  e.,  the  absolute  demonstraticHi 
of  the  vessel  or  vessels  whence  the  blood  has  come — has  almost  always  escaped 
observation ;  and  one  of  the  best  accounts  of  investigations  in  this  direction 
has  been  given  by  Dr.  Vald.  Rasmussen,  of  Copenhagen  (already  referred  to), 
which  has  been  translated  in  the  Edinburgh  Medwal  Journal  for  October, 
1868,  by  Dr.  William  D.  Moore. 

Early  me<lical  literature  is  rich  in  reports  of  profuse  hemorrhages ;  and  in 
many  the  (juautity  of  blood  said  to  have  been  brought  up  borders  on  the  in- 
credible— e.  g.y  thirty  pounds  in  three  hours  (Rhodiuh,  quoted  by  Rasmussen). 

Rare  and  imperfect  information  exists  as  to  the  source  of  the  ha^moptyses, 
as  indicated  by  Dr.  Rasmussen.  Varices  are  spoken  of  by  Gilibert  as  a  cause 
of  hajnioptysis  and  phthisis;  Morgagni  speaks  of  tubercles,  with  dilatations  of 
the  surrounding  vessels,  in  ptTsons  dying  of  hiemoptysis.  De  Haeu  saw  an 
aneurism  open  into  a  cavity.  Portal  records  the  ol)ser\'ation  of  ruptured  ves- 
sels from  the  lymphatic  glands  oi)ening  into  the  bronchi ;  and  J.  Frank  found 
that  in  injection  of  the  pulmonary  artery  in  a  young  man,  who  had  died  of 
hjemoptvsis,  the  injected  material  passed  into  a  cavity.  Generally  the  earliest 
writers  looked  for  the  cause  of  pulmonary  hemorrliages  in  rupture  of  large 
vessels;  in  the  present  century,  esi)ecially  on  the  authority  of  Laennec,  mtKlem 
pathologists,  on  the  other  hand,  assumcil  the  existence  of  an  exudation  of  blood 
thn)ugh  the  bronchial  nienibrane — an  hypothesis  now  reuderetl  not  improbable 
by  the  exj)eriments  of  Cohnheim.  But  the  amount  of  blood  in  such  instances 
could  not  he  otherwise  than  extremely  small,  even  although  the  more  modem 
name  of  "  capilhiry  hemorrhage  **  takes  the  place  of  "  exudation  of  bloody 

Some  observations  on  the  morbid  anatomy  of  the  lung  le<l  to  the  njection 
of  the  belief  that  large  vessels  were  the  source  of  the  hiemoptyscs,  and  esptx^i- 
ally  the  observation  that  the  vessels  in  the  condensed  tissue  surrounding  the 
cavity  are  obliterated. 

Baillie  called  attention  to  this  condition,  and  Laennec  demcmstrated  the 
fact  by  injections, — discovering,  at  the  same  time,  that  the  trabectUa,  which 
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80  frequently  cross  cavities  in  the  lungs,  inclose  obliterated  bloodvessels, 
which,  in  rare  cases,  and  usually  only  partially,  remain  open.  The  injec- 
tions, also,  of  Schroeder  Van  der  Kolk  showed  that  the  closing  of  the  vessels 
takes  place  from  the  smaller,  and  gradually  extends  to  the  larger  branches. 

Speculations  regarding  the  source  of  licenwptyses  embrace  the  following 
beliefs : 

(a.)  Rupture  of  pulmonary  arteries,  or  branches  of  pulmonary  veins ;  or 
bursting  of  an  aortic  aneurism  into  the  pulmonary  passages  ;  or  exudation  of 
blood  through  mucous  membrane  of  tne  bronchi ;  or  violent  hemorrhages 
from  pulmonarv  apoplexy  (Laennec). 

(b,)  Hemorrtage  from  bronchial  membrane  without  coexistent  tubercle ; 
from  pulmonary  apoplexy ;  from  the  eroded  bloodvessel  in  a  trabecula  of  a 
cavity  (Andral). 

(c.)  Hemorrhage  due  to  the  altered  collateral  circulation  surrounding  tuber- 
cle growths,  so  that  vessels  remaining  distended  readily  burst,  while  others 
are  comi>re8sed  by  condensed  })ortions  (Engeijstedt). 

(d.)  Hemorrhage  due  to  molecular  rupture  of  the  capillaries  of  the  paren- 
chyma (Wai^he). 

(«.)  Hemorrhages  from  branches  of  the  pulmonary  artery  situated  in  the 
condensed  walls  of  cavities,  especially  in  dilated  bronchial  cavities,  either 
through  a  slit  or  an  aueurismal  dilatation  (Rokitansky). 

(/.)  Hemorrhages  due  to  ruptures  of  small  capillary  vessels  in  the  walls 
of  recent  cavities  from  little  fungous  excrescences  on  them  (Herard  and 
Cornil\ 

ig.)  Hemorrhages  from  rupture  of  capillaries,  either  from  over-distension 
or  morbid  delicacy  of  their  walls — a  result  of  perverted  nutrition  (Nie- 
meyer). 

The  positive  testimony  of  Dr.  Rasmusscn  as  to  the  anatomical  source  of 
Jutmoptynes  is  based  u{)on  the  careful  post-mortem  examination  of  cases  in 
which  the  patients  have  died  during  violent  haemoptysis,  and  is  as  follows. 
The  source  is  embraced  in  one  or  other  of  the  following  classes  of  lesions, 
namely : 

I.  Oases  where  the  hemorrhage  proceeds  from  rupture  of  a  vessel  running 
in  the  wall  of  a  cavity — **  liemorrhage^  fram  a  cavity,*^  These  are  due  partly 
U}  ruptures  of  small  sac-like  aneurisms  developed  on  branches  of  the  pul- 
monary artery  running  in  the  walls  of  cavities  ;  partly  to  small  dilatations 
(edwrius)  of  similar  vessels  with  operculated  rupture.  An  account  of  these 
aneuri.«ms  has  been  already  given  (see  p.  408,  ante). 

EdwioB  are  small  aneurismal  dilatations  of  vessels  running  in  the  walls  of 
cavities.     They  o<*cur  under  two  forms  : 

(a,)  As  cords  of  different  lengths  on  the  inside  of  the  cavity,  wliich,  on 
being  slit  up,  exhibit  a  slight  dilatation  of  their  calibre — towartfs  the  cavity 
— with  corresponding  thickness  of  the  walls.  Such  ectamaa  are  rare  in  rela- 
tion to  hemorrhages. 

(b.)  A  form  in  which  the  vessel  comes  into  limited  contact  with  the  wall  of 
the  cavity.  It  is  represented  by  a  rather  oblong  prominence,  sometimes  as 
large  as  a  bean  or  a  {)ea,  and  partly  due  to  dilatation  of  the  calibre  of  the 
vessel,  and  partly  due  to  thickening  of  its  wall. 

The  iKjrforation  into  this  vessel  takes  place  by  a  V-shaped  slit,  which  con- 
fltitutes  a  valve-like  or  lid-shaped  flap.  The  rupture  occurs  generally  in  the 
b<iundary  between  the  vcss(»l  and  the  wall  of  the  cavity,  and  the  ajKJX  of  the 
lid  lies  always  in  the  direction  of  the  current  of  the  bI<M)d.  The  walls  of 
aneurisms  pro{>er  are  always  thin  at  the  s(Mit  of  perforation  ;  but  at  the  seat 
of  the  lid-shaped  rupture  the  wall  of  the  vessel  is  often  very  thick.  As  a 
rule,  however,  the  V-shajKid  lid  forms  a  tolerably  thin,  easily  movable  flap 
of  a  yellow  color. 

Apart  from  the  (question  of  tul)ercular  de|>osit  in  the  lungs,  Rasmussen  conies 
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to  the  conclusion  that  **  every  cavity  in  the  lungs  whose  walls  are  formed  by  cofi- 
densed  pulmonary  tissue,  containing  nonrobliteraied  bloodvessels,  may  be  the  seat 
of  aneurisms  or  aneuristnatic  dikdaJbions  with  eonseeuHve  ruptures,**  Aneurom^ 
may  occur  in  the  largest  as  well  as  in  the  smallest  cavities ;  hence  they  are 
often  easily  overlooked. 

Profuse  and  fatal  haemoptysis  almost  always  proceeds  from  cavities ;  and 
the  occurrence  of  hemorrhage  is  quite  independent  of  the  size  of  the  cavity. 

A  very  important  question  is  raised  by  Dr.  Rasmussen,  namely, — ^What  is 
the  probable  source  of  pulmonary  hsemoptyses  which  do  not  cause  death,  bat 
after  which  patients  may  live  for  many  years  ?  He  believes  such  hsranoptyises 
may  be  due  to  the  rupture  of  very  minute  aneurisms,  which  stops  from  the 
fortunate  formation  of  a  thrombus  in  the  ruptured  vessel,  or  by  pressure  of 
inspissated  bronchial  secretion. 

Parenchymatous  pulmonary  hemorrhage  may  also  no  doubt  be  due  to  the 
breaking  up  of  the  texture  of  the  lung  after  consolidation,  the  capillaiy  pul- 
monary vessels  being  perforated  by  lesions  affecting  their  coats  ;  but  pomtive 
data  are  wanting  in  demonstration.  Certain  it  is  that  there  is  a  great  predi»- 
]>osition  to  haimoptyses  in  persons  suffering  from  various  forms  of  pulmonary 
consumption.  But,  on  the  other  hand,  hsemoptyses  are  not  to  be  regarded 
a^  anything  like  a  sure  indication  of  incipient  or  even  of  established  wasting 
lesions  of  the  lungs. 

II.  Another  source  of  hcemopiyi^es  has  been  traced  to  systemic  aneurisms, 
such  as  of  the  aorta,  bursting  into  a  bronchus  or  into  pulmonary  tissue.  Such 
haemoptysis  has  already  been  noticed  as  an  early  symptom  of  thoracic  aneu- 
rism, either  as  evidence  of  actual  rupture  or  as  producing  by  its  pressure  such 
disturbances  of  the  circulation  in  the  lungs  as  leads  to  hscmoptysis.  Thus, 
Mr.  Liston,  the  celebrated  English  surgeon,  during  the  space  of  eight  months 
before  his  death,  frequently  brought  up  small  quantities  of  blood,  under  the 
influence  of  such  disturbance  by  pressure  of  the  circulation  in  the  lungs. 

Haemoptyses  may  also  result,  not  only  immediately  after  penetrating  jifun- 
shot  wounds  of  the  che.st,  in  proiK)rtion  to  the  greater  or  loss  degree  of  direct 
violence  to  the  lung-ti.ssue,  but  they  may  occur  long  after  the  external  wound 
caused  by  a  gun.shot  i>enetrating  the  lungs  has  healed  up.  Such  may  be  called 
sc»condary  hemorrhages  of  the  lung  after  gunshot  injury ;  but  they  are  not 
mentioned  by  military  surgeons.  Of  such  cases  Rasnuissen  records  several ; 
and  the  probability  is  that  some  part  of  the  course  of  the  wound  in  the  lung 
remains  unhealed  ( perhaps  from  the  presence  of  a  foreign  body,  such  as  a 
piece  of  dress  or  bit  of  bone),  being  thus  converted  into  a  fistula  or  small 
cavity,  and  so  becomes  liable  to  the  lesions  already  described,  as  the  usual 
source  of  hivmoptyse^f. 

Symptoms. — Hiemoptysis  may  take  place  suddenly,  or  be  preceded  for  two 
or  three  days  by  a  sense  of  heat  or  a  feeling  of  weight  at  the  chest;  or  the 
patient  may  suffer  pain  between  the  back  and  shouldei-s,  or  may  labor  under 
dyspiKea,  palpitation,  cough,  or  coldness  of  the  extremities.  At  length  a  fit 
of  coughing,  or  a  tickling  of  the  throat,  is  followed  by  the  ap{>earance  of 
expectoration  of  blood.  Laennec  says  he  has  seen  iu<  much  as  ten  piut^  of 
blo(Kl  thrown  up  in  forty-eight  hours,  and  as  much  as  thirty  pints  in  a  fort- 
night. The  effort  of  coughing  also  often  causes  vomiting,  so  that  the  blood 
discharged  is  frequently  mixed  with  alimentary  matters. 

If  the  quantity  thrown  up  be  inconsidenible,  the  jmtient's  health  is  in  no 
degree  affected;  but  if  it  be  large,  its  effects  are  strongly  marked;  for  the 
patient  feels  oppressed  at  the  pnecordia,  breathes  with  difhculty,  and  with  a 
gurgling  sound,  caused  by  the  air  passing  through  the  viscid  blood  retained 
in  the  l>ix)nchi.  This  is  shortly  followed  by  increasing  weakness,  even  to 
complete  prostration.  In  still  more  severe  castas,  as  the  blood  flows  the 
patient  turns  pale,  his  countenance  becomes  anxious  and  strongly  expressive 
of  terror;  or  he  falls  into  a  complete  synco])e,  which  sometimes  has  a  cura- 
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live  efiect.    In  a  very  few  instances  the  effusion  is  so  sudden  and  so  consider- 
able that  the  patient  dies  suffocated. 

Although  bronchial  hemorrhage  may  be  considerable,  it  oflen  diminishes 
80  rapidly  that  at  the  end  of  some  hours  only  a  few  rare  isolated  sputa  are 
spat  up,  and  at  considerable  intervals.  Usually,  however,  the  haemoptysis 
recurs  alter  a  greater  or  less  length  of  time,  but  not  perhaps  to  the  extent  of 
the  primary  attack.  It  is  then  remittent,  each  attack  being  ushered  in  by  a 
violent  fit  of  coughing.  After  the  patient  has  lain  for  a  time  in  a  state  of 
depression,  a  reaction  takes  place.  In  sthenic  persons  the  appetite  becomes 
increased,  they  enjoy  everything  they  are  allowed  to  eat,  and  after  some 
slifrht  febrile  action  they  rapidly  recover.  In  other  cases  anaemia  is  apt  to  set 
in  from  the  repeated  losses  of  blood,  so  much  so  that  a  small  recurring  hajmop- 
tysis  may  prove  fatal,  even  though  the  blood  lost  be  inconsiderable. 
*  Clinically  we  are  not  yet  able  to  distinguish  an  haemoptysis  due  to  rupture 
of  a  vessel  in  the  wall  of  a  cavity  from  an  haemoptysis  occurring  during  the 
course  of  pulmonary  phthisis,  which  may  possibly  have  another  cause  than 
those  specially  demonstrated  by  Kasmusscn.  In  the  fatal  cases  the  pulse 
becomes  rapid,  the  tongue  brown  and  dry,  and  the  patient  sinks. 

Hsemoptyses  due  to  aneuritnn,  or  to  ectasiu  of  a  oranch  of  the  pulmonary 
artery,  usually  occurs  suddenly  without  either  the  patient  or  the  physician 
having  the  slightest  suspicion  of  its  impending  supervention.  During  a  fit  of 
coughing  or  violent  bodily  effort,  blood  rushes  from  the  nose  and  mouth,  and 
the  patient  may  die  asphyxiated  in  the  course  of  a  few  minutes. 

Diagnosis. — The  only  disease  which  it  is  important  to  distinguish  from 
hoemaptyifis  is  hcttnatemeffis,  and  the  diagnosis  between  them  is  difiicult,  because 
while  the  contents  of  the  stomach  are  always  rejected  in  hcematememSf  they 
are  frequently  rejected  in  haemoptysis  also.  The  stethoscope,  however,  greatly 
assists  m  determining  the  seat  of  the  disease;  and  again,  blood  is  generally 
found  in  the  stools  in  cases  of  hwmatemesiSf  while  it  is  for  the  most  part  want- 
ine  in  hamoptyttis, 

Frog^osis. — The  prognosis  is  always  unfavorable  eventually,  so  far  as 
fireedom  from  organic  disease  is  concerned,  and  danger  is  more  or  less  directly 
imminent  in  proportion  to  the  amount  of  blood  lost,  and  the  frequency  of  its 
recurrence. 

Treatment. — The  medicines  most  useful  in  hccmoptysU  are  the  hitartrate  of 
potash,  in  doaes  of  a  drachm,  repeated  every  four  or  six  hours,  and  to  each 
dose  of  which  may  be  added  a  quarter  to  half  a  grain  of  opium.  The  mineral 
aeidSf  as  the  infumon  of  roses  with  diluteil  sulphuric  acid,  in  doses  of  from 
three  to  five  drop,  combined  with  opium  or  morphia,  every  four  or  six  hours ; 
larger  doses  of  the  diluie  sulphuric  acid  have  often  been  tried,  but  are  apt  to 
be  either  rejected  or  to  act  injuriously  on  the  coats  of  the  stomach.  Many 
practitioners  use  one  to  three  grain  doses  of  the  acetate  of  lead  every  four  or 
six  hours,  with  half  a  grain  o?  opium  to  each  dose,  or  combined  with  dihUe 
acetic  acid  and  laudanum  (A.  T.  Thomson);  and,  according  to  Andral,  when 
the  system  has  long  been  under  the  infiuence  of  lead,  the  red  globules  suffer 
a  great  diminution ;  but,  nevertheless,  this  is  certainly  a  less  efficacious  medi- 
cine than  either  of  the  preceding  ones.  The  nitrate  of  potwih  has  been  much 
used  in  France,  but  Gendrin  has  not  found  it  efficient,  or  not  more  so  than 
any  other  diuretic.  The  muriate  of  soda,  in  doses  of  lialf  a  drachm  to  a 
drachm,  is  in  estimation  with  some  practitif>ners  on  the  Continent. 

In  atonic  haemoptysis,  ergot  is  said  to  be  of  service,  aspecially  in  the  follow- 
ing combination : 

B.  Ext.  Ergotae  Liq.,  5»;  Tinct.  Digitalis,  5 ii;  Acidi  Gallici,  ^i;  Magnes. 
Sulph.,  3vi;  Acid.  Sulph.  Dil.,  5i;  Infus.  Rosac  Acid.,  ad  Sviii;  misce,  A 
sixth  jMirt  of  this  mixture  to  be  taken  every  three  hours  till  hemorrhage 
ceases  (^Dobell,  Wakring-Curran).     Wunderlich  also  Y-ecommends  the 
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secale  comtUum  in  doses  of  from  five  to  ten  grains,  to  be  pushed  until  a  numb 
sensation  is  experienced  in  the  fingers  and  toes. 

When  haemoptysis  is  connected  with  amenorrhoea,  preparations  of  iron  often 
succeed  when  the  al>ove  remedies  have  failed.  Two  grains  of  the  sti^ate  of 
iron,  with  one-drachm  doses  of  the  sulphate  of  magtiesifi,  three  times  a  dav, 
often  restore  the  menstrual  secretion  and  cure  the  haemoptysis.  Indeed,  it  is 
in  this  form  of  amenorrhoea  that  iron  is  most  successful. 

When  haemoptysis  depends  on  disease  of  the  heart,  cupping  from  the  chest, 
or  moderate  bleeding  from  the  arm,  is  often  efficacious,  combined  with  the  use 
of  the  bitartrate  of  jwtash  or  the  mineral  acids,  to  which  should  be  added  five 
to  ten  minims  of  the  tincture  of  digitalis.  It  is  in  many  cases  proper  to  add 
half  ft  drachm  to  a  drachm  of  the  spirit  of  nitrous  ether  to  each  dose,  to  give 
steadiness  to  the  irregular,  turbulent,  or  rolling  action  of  the  heart. 

Dr.  Fuller's  experience  leads  him  to  testify  most  strongly  in  favor  of  re- 
peated dry  cupping,  aided  by  the  application  of  ice  down  the  spine,  and  by 
the  internal  administration  of  ftUl  doses  of  digitalis  (half  a  drachm  of  the 
tincture;  or  a  grain  and  a  half  of  the  powder).  It  is  chiefly  as  an  adjunct  to 
other  means,  when  haemoptysis  is  attended  with  much  vascular  excitement, 
that  digitalis  is  of  service. 

If  these  remedies  fail,  full  and  frequent  doses  of  gaWc  acid,  or  lead  and 
opium,  may  be  given,  if  the  circulation  is  much  accelerated,  and  of  spirits  of 
turpentine,  in  half  drachm  doses,  if  the  bleeding  is  unattended  with  vascular 
excitement.  The  gullic  acid  is  more  adapted  for  chronic  cases,  and  should  be 
given  every  hour  in  eight  or  ten  grain  doses,  until  the  hemorrhage  is  subdued, 
or  till  a  dark-green  color  in  the  sputa  indicates  its  action  on  the  system  (op.  eit,, 
p.  265).  Its  efhcacy  appears  to  be  increased  by  combination  with  sulphuric 
acid,  and  may  be  conjoined  with  opium,  digitalis,  and  such-like  remedies. 

The  following  formula,  by  Dr.  L.  Earle,  is  a  useful  one: 

R.  Acid.  Gallic,  gr.  xxx;  Acid.  Sulph.  Dil.,  ^i;  Liquor  Opii  Sedat, 
TTKxxx;  Infus.  K(»«ar.  Co.,  f^vi;  yni^ee.  Two  tablespooufuls  for  a  dose  every 
three  or  four  hours. 

Absolute  bodily  and  mental  rest  must  be  insisted  on  during  convalescence. 

Dietetic  and  General  Treatment. — The  pationt  should  be  placed  in  bed, 
with  his  head  and  shoulders  raised;  the  window  should  be  partly  open,  so  as 
to  keep  the  room  cool.  It  has  been  recommende<l  that  the  air  respired  should 
pass  through  a  respirator  containing  ice;  and  it  is  common  to  ])lace  a  bowl  of 
ice  immediately  before  the  patient,  so  that  he  may  suck  small  portions  as 
often  as  he  can.  Some  })ractitioners  have  recommended  ice  to  the  chest;  but 
this  often  causes  great  anxiety  and  constriction  of  the  chest,  and  Is  of  doubtful 
efficacy. 

The  be<lclothes  should  be  light.  The  diet  should  he  slops,  and  these  slops 
cold ;  and  if  cooled  to  a  low  temjx»ratui*e  by  ice,  so  much  the  better. 


PILMONARY    EXTRAVASATION — Syn.,  PULMONARY    APOPLEXY. 

Latin  Eq  ,  Henmrrhapin  puhmmalii* — Idem  valet,  Aj>oplrxia  pnhnonalis ;  French  E<)., 
AjHjple.rin  ptilmonnirr — Syn.,  PufinnO'hrmorr/iaqie;  German  Eq  ,  Blulaustritt  in 
die  LnHffc — Syn.,  Apoplex'w  der  Lunge;   Italian  Eq..  Strnvaso  j*ohnoHalr — Sin., 

Ajhtpleasia  jMii/nonaU'. 

Definition. — An  rxtr(inn<ation  of  blood  by  capillary  hemorrhage  ifito  the  air- 
cellos,  terminal  bronchi,  and  inttnttict^*  of  elaMic  tiwue,  by  which  the  air-cells  of  the 
lung  are  entwined, 

Pathology. — In  pulmonar}-  aiK>plexy,  when  the  effusion  \a  trifling,  and  the 
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patient  survives  for  some  time,  an  induration  at  one  or  more  points  of  the 
lung,  and  exactly  circumscribed,  is  found,  caused  by  an  incorporation  of  the 
infiltrated  blood  with  its  tissue.  The  extravasation  is  confined  to  a  minute 
and  sharply  defined  section  of  the  lung,  often  bounded  by  the  limits  of  a 
single  lobule.  The  blood  is  extra vasa ted  partly  within  the  cavity  of  the  vesi- 
cles and  terminal  bronchi,  and  partly  in  the  interstices  of  the  lung;  and  it 
generally  proceeds  from  the  capillaries  pertaining  to  a  single  twig  of  the  pul- 
monary artery.  These  indurations  may  be  black,  brown,  or  red;  and  if 
scraped  with  the  8cal])el  half-coagulated  blood  escapes,  while  surrounding  tis- 
sues are  healthy,  or  only  more  or  less  congested. 

The  lesion  has  more  recently  received  the  name  of  "hemorrhagic  infarction.** 
Such  infarctions  occur  either  in  the  interior  of  the  lung  when  they  are  large, 
or  towards  the  periphery  when  they  are  generally  small  in  size  and  of  the 
shape  of  the  superficial  lobule.  The  blood  is  generally  coagulated,  the  liquid 
part  being  absorbed.  The  masses  of  extravasated  blood  vary  in  size  from 
that  of  a  hazel-nut  to  that  of  a  hen^s  eggj  of  a  blackish-red  or  dark  chocolate 
color,  inelastic,  and  void  of  air.  On  handling  the  lungs,  the  extravasations 
may  be  felt  as  hard  knobs  or  nodular  masses  in  their  substance.  On  section, 
they  show  a  surface  which  is  irregular  in  outline,  coarse,  and  granulated,  but 
sharply  defined.  When  the  infarction  has  existed  for  some  time,  it  looks 
more  pale  and  yellow  than  when  recent,  the  coloring  matter  of  the  blood 
having  become  decomposed  aud  absorbed,  and  at  last  the  ouly  trace  of  its  ex- 
istence may  be  a  localized  black  induration  of  the  lung. 

If  the  patient  perfectly  recovers,  no  trace  of  disease  is  to  be  found  after 
death,  the  effused  blood  being  absorbed,  and  the  seat  of  apoplectic  efiusion, 
according  to  Laennec,  is  marked  only  by  a  linear  cicatrix,  denoting  an  ante- 
cedent rupture  of  the  cells  of  the  lung.  In  graver  cases,  and  when  life  is 
quickly  extinguished,  the  blood  effused  into  the  lung  is  in  considerable 
quantity,  half  coagulated,  and  the  pulmonary  tissue  so  broken  down  that  it  is 
impossible  to  demonstrate  its  structure  or  to  assign  the  limits  of  the  extrava- 
sation. In  the  worst  cases,  the  lung  ruptures,  and  the  effused  blood  escapes 
into  the  cavity  of  the  chest.  The  bronchi,  in  most  cases,  also,  are  more  or 
less  loaded  with  blood. 

Latour  appears  to  have  been  the  first  to  describe  this  disease  (Hist  Philosoph. 
et  Med,  den  Hemorrhagiea^  t.  i  et  ii,  }).  220,  Orleans,  1815).  He  gave  it  the 
name  of  apoplexie  jmlnwnaire,  and  tlie  term  was  adopted  by  Laennec. 

Some  modern  views  regarding  pulmonary  extravasation  are  embraced  in 
the  doctrines  of  thrombosis  and  embolism,  which  have  been  already  stated. 
When  the  branch  of  the  pulmonarj'  artery  is  examined,  within  whose  range  a 
pulmonar}"^  infarction  has  formed,  a  clot  is  usually  found  by  which  its  calibre 
has  been  more  or  less  obstructed,  but  it  is  always  difficult  to  demonstrate  this 
in  small  vessels.  Such  clots  from  which  the  infarction  arises,  are  now  be- 
lieved to  be  embolic — i,e.,  they  come  from  some  region  of  the  body;  being 
detached  in  whole,  or  bit  by  bit,  from  the  place  where  they  formed,  aud  so 
swept  into  the  current  of  the  blood,  they  become  impacted  into  some  branch 
of  the  pulmonary  artery,  too  narrow  to  admit  of  further  passage  (Virchow, 
Niemeykr). 

Thus,  as  already  shown,  arise  the  so-called  metastatic  infarctions  of  the 
lungs  from  disintegrating  thrombi  found  in  [)eripheral  veins  (see  also  vol.  i» 
p.  108). 

Remote  Cause. — The  worst  cases  are  generally  seen  to  be  connected  with 
extensive  disease  of  the  heart,  especially  cases  of  disease  of  the  mitral  valve, 
in  which  clots  (embolic)  are  found  in  the  arteries  leading  to  the  infarctions 
(RoKiTANHKY,  (jrKUifARDT,  NiEMEYER).  But,  according  to  thcsc  observers, 
the  emifoli  which  block  the  artery  in  disease  of  the  heart  do  not  come  from 
the  greater  circulation,  like  the  emboli  of  metastatic  infarction,  but  they  come 
from  the  right  side  of  the  heart,  and  es|)ecially  from  the  right  auricle,  in 
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which  clots  usually  exist,  firmly  entan^ed  in  the  trabeculce  formed  there  as  a 
result  of  the  slowness  of  circulation,  it  is  the  particles  of  such  clots  which 
obstruct  the  pulmonary  artery.  The  debris  from  these  cardiac  clots  is  aL<o 
generally  much  greater  than  from  the  aortic  or  systemic  circulation,  and  the 
resulting  infarction  from  embolism  is  also  much  more  extensive  than  those 
from  metasMic  sources.  The  infarctions  of  heart  disease  are  usually  also 
found  at  or  towards  the  roots  of  the  lungs,  while  the  infarctions  of  metastasis 
are  generally  found  near  the  periphery,  and  generally  involve  the  pleura  in  a 
local  pleuritis.  They  are  often  also  mixed  together  in  heart  disease.  Why 
the  obstruction  of  a  branch  of  the  pulmonary  artery  by  embolmn  should  pro- 
duce capillary  hemorrhage  within  a  certain  area  of  the  obstructed  vessel,  has 
received  several  theories  towards  elucidation  by  Rokitansky,  Virchow,  Lad- 
wig,  and  Niemeyer ;  but  their  explanations  are  not  quite  clear  (see  Niemeyer, 
p.  156,  vol.  i). 

Symptoms. — The  symptoms  of  pulmonary  apoplexy  have  various  d^^rees. 
The  effusion  may  be  slight  and  the  patient  recover ;  or  it  may  be  extensive, 
and  the  patient  survive  some  da}'% ;  or  it  may  be  so  sudden  and  considerable 
as  to  cause  the  immediate  death  of  the  patient. 

Tht  first  deoree  of  pulmonary  apoplexy  may  be  determined  during  life.  If 
in  a  case  of  chronic  heart  disease,  and  especially  of  the  valves,  there  occurs 
a  sudden  difficulty  of  breathing  which  may  threaten  suffocation,  some  expec- 
toration of  blood,  some  mucous  rhonchus,  and  cough,  and  a  total  inability  for 
a  time  to  lie  down,  the  formation  of  one  or  more  hemorrhagic  infarctions  may 
be  inferred.  On  percussion  of  the  chest,  also,  that  portion  which  correspontis 
to  the  scat  of  the  disease  returns  a  dull  sound — a  sign  of  circumscribed  con- 
densation of  the  lung,  not  unfrequently  followed  by  signs  of  pneumonia  or  of 
pleurisy.  Gendrin  is  of  opinion  that  blood  cannot  be  effused  without  causing 
inflammation  ;  and  if  the  {>atieut  recovers,  pneumonia  of  little  intensity  always 
follows. 

In  pulmonary  apoplexy  of  the  second  degree,  the  symptoms  which  have 
been  described  exist,  hut  in  greater  severity,  so  that  the  patient  is  more 
oppressed  in  his  breathing ;  he  is  obliged  to  bo  suj)j)orted  by  pillows,  and  his 
head  often  falls  forward,  while  his  face  is  purple,  and  his  pulse  small  and  fre- 
quent ;  yet,  however  formidable  those  symptoms  are,  life  is  still  cai)able  of 
coexisting  with  them  for  some  time. 

In  the  third  degree  of  pulmonary  apoplexy  the  patient  appears  to  be  almost 
instantaneously  destroyed. 

There  are  signs  of  cardiac  thrombosis  of  the  right  side  of  the  heart,  which 
are  characteristiv  of  hemorrhagic  infarction.  Those  are  stated  by  Niemeyer 
to  be  "  sudden  irregularity  of  the  pulse,  a  sudden  widening  of  cardiac  dulness, 
sudden  cessation  of  cardiac  murmurs  previously  hoard ;"  and  he  confirms 
them,  as  thus  stated  by  Gerhardt,  from  his  own  exj>erience. 

Diagnosis. — Ajwploxy  of  the  lung  mav  be  distinguished  from  ha3mopt\'sis 
by  the  dulness  on  jwrcussion,  by  the  tubular  breathing,  and  by  the  subsequent 
fever  and  pneumonia. 

Prognosis. — Pulmonary  apoplexy  is  always  of  grave  prognosis ;  but  should 
the  patient  survive  the  attack  for  a  few  days,  and  the  effusion  be  inconsidera- 
ble, and  the  subsociuont  inflammation  slight,  he  may  recover. 

Treatment. — The  treatment  must  of  course  dejKMid  on  the  disease,  sympto- 
matic of  the  conditions  already  referred  to.  When  the  diagnosis  cai^  be  relied 
on,  bleeding  must  not  be  thought  of,  as  the  oppression  and  difficulty  of  breath- 
ing might  be  apt  to  suggest.  Stimulation  must  be  resorted  to  in  the  first 
instance ;  after  which  the  mineral  acids  or  super-acid  salts  appear  to  ofler  the 
most  chances  of  recovery.  If  the  apoplexy  be  si^condary,  and  depends  on 
disease  of  the  heart,  digitalis,  and  perhaps  some  slight  narcotic,  may  tran- 
quillize the  excitement  of  the  organ. 
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The  dietetic  and  general  trecUment  are  the  same  as  have  been  directed  for 
hemoptysiB. 

EMPHYSEMA. 

Latik  Eq.,  Emphysema;  French  Eq.,  Emphyslme ;  German  Eq.,  Emphysem; 

Italian  £q.,  Enfinema. 

Definition. — (1.)  Vesicular  Emphysema — Relative  inerecu^e  of  air  in.  the 
several  air-cells  of  the  lungn,  causing  a.  misshapen  enlargement  of  theju,  by  dilator 
tion  and  blending  of  several  into  one  or  many  great  cysts,  attended  with  gradtud 
effacement  oftlie  functional  bloodvessels  distributed  over  their  walls;  ancemia  of 
the  lung  in  the  affected  parts,  tending  to  dilaiidion  of  the  right  side  of  the  heart, 
with  anasarca,  (2.)  Interlobular  Emphysema — Air  infiltrating  the  meshes  of 
the  subpleural  and  interstitial  connective  tissue  of  the  lungs. 

Pathology. — Some  confusion  has  arisen  from  the  use  of  the  term  "  Emphy- 
sema** (which  means  the  presence  of  air  in  the  connective  tissue)  to  designate 
dilatation  of  the  air-cells  of  the  lungs.  Here  the  air  is  where  it  ought  to  be  ; 
but  the  air-cells  are  too  large  and  misshapen,  and  contain  too  much  air ;  and 
being  limited  in  this  way  to  the  vesicles  of  the  lung,  this  form  of  disease  was 
named  by  Laennec  **  vesicular  emphysema."  In  1698  the  disease  was  identified 
and  well  described  by  Sir  John  Floyer  as  existing  in  broken-winded  horses ; 
and  Dr.  Baillie,  in  subseouentiy  describing  enlargement  of  the  air-cells  of  the 
lungs,  refers,  to  Sir  John  Fioyer's  description  as  applicable  to  the  lungs  of  the 
human  subject. 

The  dilated  air-vesicles  vary  from  the  size  of  millet-seeds  to  that  of  Barce- 
lona nuts,  or  even  larger ;  but  when  they  form  a  greAt  expansion,  it  is  proba- 
ble that  many  air- vesicles  are  dilated  into  one  common  cavity  by  rupture  of 
the  partitions  which  separate  them  from  each  other.  The  dilated  vesicles 
may  be  seen  clearly  through  the  pulmonary  pleura :  they  also  protrude  from 
the  surface  of  the  lung.  The  emphysematous  parts  are  pale,  and  sometimes 
quite  white ;  the  tissue  is  drier  than  nornuil ;  it  cannot  l)e  easily  emptied  of 
air,  resembling  the  lungs  of  a  reptile  rather  than  those  of  a  human  being.  It 
poflsedses  fewer  capillary  vessels ;  and  they  become  obliterated  by  distension 
of  the  air-cells.  The  lung  is  therefore  anscmic,  and  contains  less  moisture 
than  the  normal  lung.  It  is  so  dry  and  light  that  it  floats  much  higher  in 
the  water  than  a  healthy  lung. 

Caai68. — Several  theories  have  been  put  forward  to  explain  the  mechanism 
which  produces  emphysema.  Dr.  Elliotson  considers  a  want  of  due  expan- 
sion of  the  lungs  as  the  most  common  cause  of  emphysema.  "  Whatever  pre- 
vents any  one  part  of  the  lungs  from  expanding  when  the  thorax  ex])ands — 
whether  it  be  a  material  obstruction  of  the  bronchial  ramifications  or  a  com- 
pression of  them,  or  whatever  else,  it  will  occiu^ion  those  part«  which  remain 
dilatable  to  keep  dilated  in  a  correspondingly  increa^nl  degnn?,  in  order  to  fill 
up  the  vacuum  which  the  ex[)ansion  of  the  chest  occasions.  When  we  inspire, 
we  dilate  the  chest,  and  the  air  rushes  down  the  trachea,  and  the  lungs  follow 
the  dilated  portions.  If  there  Ik;  auv  jwrt  [of  the  lung]  that  will  not  dilate, 
then  other  parts  are  over-dilated  to  fill  up  the  vacuum  ;  and  in  that  way  those 
parts  which  we  distend  are  oirr-d istended,  in  order  to  comiKjnsate  for  the  want 
of  distension  in  other  parts;  and  when  once  oirr-distendecl  they  are  often  un- 
able to  recover  themselves,  just  as  is  the  case  in  other  jmrta  of  the  body — the 
urinary  bla<i<Ier,  for  exam})le.  I  presume  it  is  on  this  account  that  dilatation 
of  the  air-c*ells  is  so  common  in  i)ersons  laboring  under  chronic  bronchitis,  es- 
pecially where  the  membrane  is  most  thickened,  and  whero  the  secretion,  if 
there  be  any,  is  tough  and  adherent,  so  as  to  nnMiuce  olwtruction'*  {Practice 
of  Medicine,  p.  851  J.  Sir  Thomas  Watson  follows  l^enne<*in  believing  that 
the  dilatation  in  the  outset  is  mainly  due  to  the  imprisonment  of  air  within 
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the  cells  under  the  iiifluence  of  disease,  such  as  imperfectly  ohstnicted  tubcfK, 
so  that  air  enters  the  vesicles  more  readily  than  it  can  escape  from  thcgn. 
More  and  more  air  then  accumulates,  and  is  incarcerated  in  certain  air-celL*, 
which,  yielding  to  the  distending  force,  lose  their  elasticity  and  become  per- 
manently large. 

But,  to  confirm  this  view,  it  ou^ht  to  be  shown  that  the  dilated  air<db  are 
those  belonging  to  the  tubes  in  wTiich  the  obstruction  exists  f  and  Dr.  Elliot- 
son  is  of  opinion  that  they  are  not  those  in  which  there  is  obstruction.  Dr. 
Gairdner,  indeed,  has  very  ably  demonstrated  this  in  connection  with  the  oc> 
currence  of  emphysema  in  bronchitis  (see  page  474,  ante).  The  disease  forms 
one  of  the  most  serious  complications  of  6rowcAiYi>;  and  the  tendency  to  vesic- 
ular emphysema  appears  to  be  hereditary — 60.4  per  cent,  acknowledging 
hereditary  transmission  (Fuller). 

Symptoms. — In  typical  cases  of  emphysema  the  patient  is  short-winded  and 
distressed  by  a  constant  sense  of  fulness  and  oppression  at  the  chest,  and  gen- 
erally seeks  advice  after  suffering  and  discomfort  have  become  too  great  for 
him  to  bear  any  longer. 

The  difficulty  of  breathing  is  oflen  aggravated  by  spasm,  as  in  cuihma ;  and 
emphysema  is  a  frequent  consecjuence  of  that  disease — the  one  reacting  on  the 
other,  so  that  the  phenomena  of  each  are  mutually  aggravated. 

The  physical  signs  are,  incompleteness  of  the  act  of  expiration,  the  thorax 
remaining  prominent  and  round  over  the  emphysematous  lung.  In  spare 
persons  the  clavicles  are  not  well  defined.  Percussion,  over  the  bulgine;  parts 
especially,  yields  a  peculiarly  clear  and  r&sonant  sound  ;  and  although  there 
is  thus  shown  to  be  abundance  of  air  underneath  the  part  which  yields  such  a 
sound,  yet  the  ve^cxdar  mutmnr  of  breathing  is  extremely  indistinct,  showing 
the  air  is  not  in  motion  there.  It '  is  shut  up  in  the  enlarged  air-cells 
(Watsox). 

The  disease  tends  to  imjKjde  the  circulation  through  the  lungs,  and  so  to 
produce  hypertrophy,  with  dilatation  of  the  right  side  of  the  heart,  nervous 
congestion  of  the  head  and  face,  attack*?  of  palpitation,  paroxysms  of  cough 
and  dyspna*a,  (edema  of  the  feet  and  legs,  general  anasarca ;  and  dropsical 
effusion  is  a  frecjuent  termination  of  the  disease. 

Treatment. — Apart  from  the  management  of  the  bronchial  congestion,  on 
the  principl(«  already  given  under  hronchifi\  little  can  be  done  for  thes|)ecial 
treatment  of  rmphifsema.  If  bronchial  spasm  prevail,  Hoffman's  anodyne  niav 
give  relief.  It  is  the  ftj}lrituji  aiheris  of  the  British  Pharmacopoeia,  of  which 
thirty  to  ffixti/  minims  may  he  prescribed  in  camphor-wixtt^r^  or  in  apiritw  atn- 
7no7ii(r  nromaticu.^,  or  in  volatile  tincture  of  valerian ;  or  it  may  l)e  combined 
with  stimulant  doses  (one  ffrain)  of  opium;  or  with  twenty  minims  of  the 
ethereal  tiff ct lire  of  lobelia^  belladonna,  eoninm;  or  the  ethereal  tincture  of  In- 
dian hemp  and  hydrocyanic  acid  may  each  in  turn  be  found  of  service 
(Fuller). 

Dry  cupping  between  the  shoulders  often  relieves  passive  pulmonar}'  con- 
gosticm ;  and  if  an  attack  is  imminent,  an  emetic,  or  unloading  the  lK)wels  by 
a  dose  of  the  compound  jabip  powder,  may  prevent  its  accession  or  moderate 
the  paroxysm. 

SYPHILITIC    DEPOSIT    IN   THE    LUNOS. 

Latin  Evi.,  Drpo/tifa  r.r  si/phili'ie:  Frknch  Eg.,   Dfp6f  KifphUitique ;  Gericax  E«i., 

St/phifidac/ir,  ahlagrmnfj;  ITALIAN'  Eg.,  D^po.iito  BifiUtico. 

Definition. —  The  development  of  gummntouA  nodule**  in  the  »ub«tance  of  the 
Ivngs  after  yyphiliM^  with  or  without  bronchitiiit  or  miliary  tuhetrle, 

Patliology. — Morton,  Sauvages,  Portal,  Morgagni,  and  more  recently 
Graves,  Stokes,  liicord,  McC^irthy,  Walshe,  Wilkes,  Virchow,  and  Munlc, 
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have  all  described,  with  greater  or  less  uniformity  and  distinctness,  pulmonic 
lesioDfl  in  cases  of  syphilis. 

The  following  are  the  kinds  of  lesions  which  predominate : 

1.  Evidences  of  Inflammation  of  the  Mucons  Membrane  of  the  Bronchial 
Tubes, — In  such  cases  bronchial  irritation,  with  fever  in  many  cases,  precedes 
the  skin  lesions  of  syphilis,  and  may  disappear  wholly  or  partially  when  the 
skin  lesions  are  established.'  On  the  other  hand,  if  the  syphilitic  eruption 
suddenly  disappears,  bronchitis  may  ensue.  Walshe  records  well-marked 
instances  of  this ;  and  it  is  a  circumstance  to  be  looked  for  amongst  soldiers 
especially,  who,  having  recovered  from  a  primary  syphilitic  sore,  are  apt  to 
be  exposed  to  the  risk  of  bronchitis  when  mounting  guard  soon  after  being 
discharged  to  duty.  Secondary  symptoms  and  pulmonic  lesions  are  then  apt 
to  date  their  commencement ;  and  all  the  general  symptoms  of  phthisis  may 
supervene,  and  yet  no  tubercle  in  the  lung  may  be  developed ;  but  chronic 
bronchitis  remains  persistent.  On  this  point  Dr.  Walshe  observes  that  in  the 
persistence  of  the  general  symptoms  there  "  is  assuredly  enough  to  create  a 
strong  suspicion  of  the  existence  of  tubercle  in  the  lungs,  taken  in  conjunction 
with  the  indubitable  tendency  of  syphilis,  phis  mercury,  to  induce  the  out- 
break of  pulmonary  phthisis.  How  are  the  cases  to  be  distinguished  ?  By 
the  total  want  of  accordance  between  the  physical  signs  and  the  constitutional 
svmptoms :  the  patient  with  syphilitic  bronchitis  has  neither  consolidation 
si^ns  nor,  d  fortiari,  the  evidences  of  excavation.  But  there  is  a  curious  source 
or  difficultv  which  sometimes  starts  up  in  these  cases  and  renders  doubt  im- 
perative— tlie  infra-clavicular  ribs  and  clavicle  thicken  from  periostitis,  and 
produce  dulnes»  under  percussion,  which  cannot  with  positiveness  be  dis- 
tinguished from  that  of  tubercle  within  the  lung.  Here  the  observer  must 
wait  for  events  to  clear  up  the  diagnosis"  (DiseaaeA  of  the  Lunffs,  p.  233). 

2.  The  Occurrence  of  Gummaious  Modules  in  the  Pulmonary  Substance, — 
These  are,  in  the  first  instance,  of  the  same  histological  constitution  as  the 
well-known  node  of  the  shin,  or  the  subcutaneous  product  described  by  Ricord, 
Barensprung,  Virchow,  and  McCarthy.  They  form  especially  towards  the 
periphery  and  bases  of  the  lungs.  In  the  former  site  they  resemble  nodules 
of  lobular  pneumonia.  They  may  soften  and  be  eliminated  much  in  the 
manner  of  tubercle,  although  they  may  have  at  first  a  consistence  like  scirrhus. 
It  is  concerning  those  which  soften  in  this  way  that  Ricord  gives  the  warning 
"not  to  confound  suppuration  of  a  few  syphilitic  nodules  of  the  lungs  with 
ohthisis."  Regarding  those  gummatous  nodules  Dr.  Walshe  observes :  "  I  can 
nnd  no  positive  answer  to  the  query.  Do  these  gummata  ever  form  independ- 
ently of  other  tertiary  evidences  of  syphilis  in  the  bones  and  cellular  tissue? 
If  they  do,  their  diagnosis  must  be  iuiiuitely  difRcult — difficult,  indeed,  under 
all  circumstances;  for  the  physical  signs  can  be  none  other  than  those  of  solidi- 
fication, followed  by  softening  and  excavation,  while  the  local  and  general 
symptoms  closely  sinmlate  those  of  phthisis"  {Di^ewtes  of  the  Lungs,  p.  431). 

3.  The  Occurrence  of  Gummatous  Nodules  in  various  Stages  of  Growth  and 
DegeneratioUf  associated  with  the  Miliary  Deposit  of  Tubercle, — In  such  cases 
the  history  of  events  in  the  illnesses  of  the  patient  may  be  found  to  correspond 
more  or  less  closely  with  the  appearances  seen  in  the  lungs — appearances 
which  distinctly  indicate  the  formation  of  lesions  commenced  at  different 
dates — a[>pearanci's  which  denote  the  occurrence  of  lesions  in  crops,  or  as  a 
succession  of  events  which  may  be  illustrateil  by  the  history  of  the  symptoms 
during  life. 

The  minute  structure  of  these  gummatous  nodules  has  been  closely  examined 
by  many  observers.  They  consist  of  a  growth  of  elements  which  leads  to  the 
development  of  an  elastic  tumor  com[K)se<l  of  a  well-defined  tissue,  and  the 
elements  of  which  are  extremely  minute.  The  tumor  takes  origin  from  the 
connective  tissue,  or  the  analogues  of  such;  and  hence  the  universality  of  the 
site  of  syphilitic  lesions.     When  these  are  sufficiently  large  to  attract  atten- 
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tion — fLs  in  the  fomi  of  a  node  on  tlie  shin-Iioue,  or  on  wotnp  part  of  ih*-  traa 
skin — tliev  are  small,  solid,  pale  knots,  like  a  hiird  kfrncl.  aWit  ilic  niri'f  a 
pea.     They  are  generally  firnt  ween  on  uome  part  of  ihe  triit  skin  ur  ^iihi-aia- 
ueoua  or  aubniucons  ti^iue ;  ami  when  the  tissue  in  which  they  liappen  lo  grow 
is  sufficiently  lax,  they  grow  to  a  considerable  size,  and  convoy  lu  die  tonoh  a 
sensation  as  if  tliey  were  filled  with  guni.     Repeated  oxaniinatioas  of  thin 
growth  show  that  in  its  gelatinous  or  eon  stnte  it  Arise?<  from  a  prolifc^mtiou  of 
nuclei  amongst  the  element*  of  the  connective  tinsiie,  not  uniikt?  the  Ibi 
of  granulations  in  a  wound.     The  componeut  cell-elemenis  appear  as 
oval,  or  oat-sfaaped  particles,  imbedded  in  a  matrix  of  fiue  conneolivi 
of  a  granular  character,  and  tending  to  tihrillation.     The  cell-elenicuis  ai 
little  larger  than  blood-globules,  and  are  dislinttly  granular  in  th< 
when  mature.     In  the  growing  mrt  of  the  node,  and  immediat«t; 
duity,  where  growth  is  abnormally  active,  the  minute  cell-elemenm  are 
to  be  developed  in  groups  within  the  elongated  and  culargod  corpuscle 
roDoei-tive  tissue.     In  lorm.  iheretiire.  tlie  node  or  gummatous  nodule 
bles  a  tubercle;  and  by  fatty  degeneration  or  tuberculizaliun  may  not  be 
pable  eventually  of  being  distinguished  from  tubercular  depiMit.     Ui 
are  we  to  recognize  the  i^pceitic  nature  of  such  gummatous  nodules? 
is  nothing  In  them  bo  specifically  and  analomically  distinct  that,  apart  from 
their  history,  they  can  be  recogniised.     The  history  of  the  syphilitic  care  dur- 
ing life  is  the  great  guide.     The  nodes  on  the  shin-bone  or  clavicles  liaw  lon^ 
been  recognized  as  the  pr<Klnct  of  syphilis.     It  may  almost  be  said  that    ' 
have  been  seen  to  grow  under  (he  eyes  of  the  patient  and  the  observer; 
their  anatomical  chara(;Iers  are  found  to  be  such  as  compose  the  gumiuai 
nodules  just  described.     In  a  case  of  inveterate  fly])liilis.  therefure,  whoae 
toi^  is  fully  known,  in  whom  the  node  on  the  shin  or  other  boue!«  ia  cl 
tcristic,  and  has  been  seen  to  grow,  and  in  whom  also  we  find  similar 
in  the  lungs,  or  in  the  liver,  or  in  the  testicle? — i<ymmetrically  growiug 
■■      f  latter  organs,  aud  onn.sieling  of  minute  ceil-clemeuU'  exaeily  the 


s  the  node  on  the  shin 


raposBi 


ble  to  overlook  the  fact,  ur  uot  to  be  ft 


preased  with  the  belief,  ihat  all  ot  thi^tio  lesions  acknowledge  one  tuiA  Hut  M 
cause  of  development — namely,  the  svphititic  poison — of  which  they  ate  ll 
expression,  The  progress  of  the  node  is  also  characteristic  and  suggt  """ 
Growths  of  a  similar  form  which  result  from  idiopathic  iaflamniation  ( 
ally  proceed  to  the  formation  of  an  abscees,  or  to  the  hypertrophy  of  fibrfl 
tissue.  AbsceAse^  are  rei-ognized  by  their  mis;  fibrous  tu mora  or  hyp*  " 
phies,  by  the  fibre-elements  which  comjKise  them. 

Growths  of  a  form  similar  to  the  node,  which  result  from  cnncer,  are  | 
general  to  be  recognized  by  the  juice  espressed  Irom  them.  In  the  f 
luus  nodule  we  have  no  juice,  and  the  cell-elements  seen  in  canct-r  an 
ally  so  diversified  in  their  form  and  mode  of  growth  as  not  to  be  m^ily  n 
taken.  The  gummat^ius  uodule  is  unif<)rm  as  lo  the  size  and  form  ot  iu  a 
elements,  aud  forms  a  growth  less  highly  supplied  with  bl<)odv( 
cancer.  Cancers  tend  to  infiltrate  and  involve  neighboring  tcxtura ;  t 
gummatous  nodule  remains  isolatetl  and  distiiicL 

By  way  of  elimination,  therefore,  anil  by  duly  observing  the  history  of  ll 
case,  we  are  generally  able  to  recogniwi  the  nature  «f  such  growths,  uulfl 
assign  to  them  their  proper  place  in  pathology. 

The  gummatous  nodule  has  now  been  recognized  and  described  in  a 
all  the  solid  viscera  of  Ihe  body.  8ymmctricnl  development  is  a  must  muwtai 
characteristic.  If  a  node  grows  on  one  shin,  it  is  probably  also  to  be  fon 
advancing  on  the  other;  if  Ibund  in  one  testicle,  it  is  extremely  probable  tl 
it  will  be  seen  in  the  same  relative  spot  in  the  other.  Numerous  examplM^ 
this  symmetrical  development  may  bo  seen  preserved  in  the  I'athologi 
Museum  of  the  Army  Medical  IX'juirtmcnt  at  Netley.  During  the  groM 
of  the  nodule,  proliferation  advauceii  slowly,  and  a  gluey-like  material  tbi 
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which  constitutes  the  inner  oell-material  of  the  nodule.  If  near  the  surface, 
such  a  nodule  is  apt  to  melt  down,  soften,  o])en,  and  ulcerate;  and  such  a  re- 
sult seems  to  be  associated  with  other  evidence  of  active  constitutional  disease, 
such  as  exists  with  a  predisposition  to  tubercle,  or  with  its  actual  existence. 
The  tumor,  however,  continues  gelatinous  and  coherent,  if  it  is  inclosed  in  a 
dense  part,  or  is  deeply  seated,  as  in  gummata  of  the  periosteum,  scalp,  brain, 
liver,  testicle,  lungs,  and  heart,  if  constitutional  disease  remains  latent  or  in- 
active. Fatty  degeneration  may  also  eventually  occur  in  the  gummatous 
nodule,  and  eventually  lead  to  its  absorption ;  or  its  absorption  takes  place  as 
a  natural  process  of  cure,  the  changes  of  which  arc  not  exactly  known.  We 
know  only  that  the  node  on  the  shm-bone  not  seldom  disappears  from  view, 
and  does  not  return. 

For  reasons  already  stated,  pulmonary  phthisis  must  be  regarded  in  many 
cases  as  the  product  of  syphilis;  and  I  would  fully  indorse  the  statement  of 
Dr.  Balfour,  from  what  I  have  seen  in  the  post-mortem  rooms,  when  he  says 
that  a  great  cau:<e  of  pulmonary  disease  among  the  Guards  is  the  amount  of 
syphilis  which  prevails  amongst  the  men,  which  he  has  not  the  least  doubt  is 
a  very  fertile  cause  of  its  being  called  into  active  operation.  The  influence  of 
syphilis  on  the  health  of  the  soldier  is  indeed  powerful  for  evil  throughout  the 
whole  army. 

Treatment. — The  treatment  of  such  pulmonary  lesions,  when  their  nature 
is  clearly  established,  must  be  guided  by  the  rules  already  laid  down  for  the 
treatment  of  syphilitic  disease  at  p.  829,  vol.  i. 


PULMONARY   PHTHISIS. 

Latin  Eq  ,  PhfhUis;  Frknch  Eq.,  TuhercuUux ;  German  Eq.,  Phthisis — Syn., 
Sehwindsuchi ;  Italian  Eq.,  Tise  cronica polmotuile. 

Definition. — Lesions  cam7ne)icing  with  lobular  induration  of  the  lungs,  which 
end  in  disintegration  of  the  new  material  and  of  t/ie  textures  involved  in  the  indu- 
ration with  the  formation  ofcavernSy  and  with  or  without  the  deposit  or  grovjth  of 
miliary  tubercles. 

Pathology  and  Morbid  Anatomy. — The  rapid  advance  of  more  accurate 
knowledge  along  the  very  tortuous  couri*e  pursued  by  Medical  Science  has 
not  been  more  marked  in  any  direction  than  in  demonstrating  the  nature  of 
the  lesions  which  lead  to  destruction  of  the  lung,  and  the  relation  of  the  for- 
mation of  miliary  tubercles  in  them,  to  the  processes  of  disintegration  of  pneu- 
monic products. 

While  the  observations  and  writings  of  eminent  Continental  pathologists 
and  physicians  on  the  Continent  have  done  much  of  late  to  rectify  erroneous 


views  reganling  the  subject  of  pulmonary  phthisis,  it  is  now  beginning  to  be 
acknowlciiged  that  the  late  Dr.  A<ldison,  of  Guy*s  Hospital,  did  more  than 
any  one  else  in  England  to  advance  the  doctrine  of  pneumonic  phthisb.  His 
labors  had  remained  entirely  unknown  on  the  Continent, and  having  been  mainly 
brought  to  light  again  by  tlie  New  Sydenham  Society,  they  show  that  already, 
when  Laennec*s  teaching  had  just  commenced  to  dominate  over  the  pathology 
of  lung  diseases,  an  independent  observer  arrived  at  and  firmly  held  the 
opinion  which  during  tlie  past  five  years  has  been  established  by  the  observa- 
tions of  Reichardt,  Dr.  Andrew  Clark,  Vin'how,  and  Niemeyer,  that  "i7J^?n- 
nyition  constitute^!  the  great  instrument  of  destruction  in  every  form  of  phthisis  f* 
while,  on  the  other  hand,  the  formation  of  miliary  tul)ercles  in  the  lungs,  and 
their  relation  to  cheese-like  products  and  to  phthisis,  have  l)een  plaint  in  a 
new  light  by  the  practical  ex])eriments  and  clear  exi)ositi(ms  of  Drs.  Villemin, 
Burdon-Saiiderson,  Wilson  Fox,  A.  Clark,  Colin,  Chauveau,  Cohnheim,  Buhl,. 
Waldenburg,  and  Uasquet. 
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The  term  "phthUis,"  as  implying  a  condition  of  lung  ready  to  disint^imte 
and  to  have  cavities  form  in  its  substance,  must  no  longer  be  regarded  as 
having  always  a  base  of  tubercle  formation  as  its  starting-point;  ana  the  doc- 
trine that  pulmonary  phthisis  is  a  constitutional  disease — ^in  the  sense  of 
Laennec — ^the  result  of  a  specific  morbid  product,  arising  from  some  peculiar 
diathesis  or  constitutional  fault,  and  caused  solely  by  the  deposition  of  this 
substance,  can  no  longer  hold  its  own. 

Next  to  Dr.  Addison,  no  one  has  done  more  to  spread  sounder  views  as  to 
the  nature  ofpulmonar}'  phthL^is  in  this  country  than  Dr.  Andrew  Clark,  of 
the  London  Hospital ;  and  the  following  provisional  classification  of  pulmo- 
nary lesions  by  nim  will  show  the  wide  view  he  originally  took  of  its  pa- 
thology : 


Provisional  Arrangemknt  or  the  Varieties  or  Pulmonart  Prtbisu 

(Dr.  Andrew  Clark). 


Name. 
1.  Tuborcular,      granular, 
phthisis. 


2.  Scrofulous  or  epithelial  phthisis. 


3.  Catarrhal  or  bronchial  phthisis. 


4.  Pneumonic  phthisis. 


6.  Fibrous  phthisis  (cirrhosis,  chronic,  or 
interstitial  pneumonia). 


6    Lardacoous  phthisis. 

7.  Syphilitic  phthisis. 

8.  Hemorrhagic  phthi-is. 

9.  Embolic    phthisic,   includini^    pya*mic 

depot>it8  and  suppurations. 


Chief  Anatomical  Charactcn. 
or      specific        The  true  gray  granulation. 

Pif^menbiry  tubercle. 

Fibrous  tubercle. 

Cellular  tubercle? 

Primitive  yellow  tubercle:  accumulR- 
tion,  cheesy  degeneration,  and  disintegra- 
tion of  epithelium-like  cells. 

Ulceration  of  bronchi,  with  adjacent 
fibroid  and  cellular  deposits,  and  cheesy 
degeneration  of  the  same. 

Disintegration  of  recent  or  old  deposits 
occurring  in  vesicular,  lobular,  or  lobar 
pneumonia,  primary  or  secondary,  com- 
mon or  scrofulous. 

Fibroid  deposits,  with  cheesy  degenera- 
tion of  imprisoned  portions  of  lung,  due 
to — {a)  Mechanical  irritation  (as  in 
grinders,  masons,  miners,  &c.^;  {h.)  Kheo- 
matic  inflammation  of  interlobular  li»sue; 
(c.)  Chronic  pleurisy;  {d.)  Constitutional 
states,  as  in  granular  kidney  and  liver. 

Circumscribed  or  diffuse  cellular  forma- 
tions com[>osed  of  lardaceous  material. 

Cheesy  disintegration  of  ntnlules  of 
nucleo-fibrous  tissue,  and  ditfuse  infiltra- 
tions of  the  same. 

Cheosv  degeneration  and  disintegration 
of  nodules  of  extravas^ated  blood. 

Cheesy  degeneration  and  disintegration 
of  gray  or  yellow  deposits,  arising,  directlv 
or  indirectly,  from  pulmonary  emboli 
coming  from  the  liver,  lymphatics,  or 
veins. 


The  nomenclature  of  the  College  of  Physicians  regards  the  subject  of 
phthisis  from  two  points  of  view,  namely — (1.)  A>»  allied  to  scrofula — a  gen- 
eral constitutional  disease,  with  or  without  tubercle ;  and  (2. )  As  destructive 
disintegration  of  the  pulmonary  tUsue,  having  its  source  in  acute  or  in  chronic 
pneumonia. 

The  present  position  of  our  knowledge  n^garding  the  {lathology  of  pul- 
monary phthisis  will  be  stated  here  mainly  from  the  writings  of  AildisoU, 
Niemeyer,  Virchow,  Runlon-Sandersi)n,  and  GiUHjuet;  and  it  will  already 
.ap])ear,  fnmi  the  (leiinition,  that  miliary  tubercle,  as  a  cause  of  phthiisis, 
plays  a  very  insignificant  i)art  in  the  [)rocess ;  while  many  lesions  t^^nding  to 
mduration  of  the  lungs,  in  the  course  of  their  subsequent  disiutegratiou,  give 
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rise  to  phenomena  which  have  been  confounded  under  the  common  name  of 
"  tubercular  phthisis.'' 

It  has  now  been  shown  that  in  a  large  number  of  cases  in  which  death  re- 
sults from  pulmonary  phthisis  tubercles  are  not  present  in  the  lungs  (Addi- 
son, Niemeyer). 

In  the  aged  it  has  also  been  shown  by  Dr.  Maclachlan  (Diseases  of  Ad- 
vanced Life,  p.  333),  that  "  consumption  may  exist  independent  of  tubercular 
development,  and  that  tubercles  are  not  the  essential  anatomical  character 
of  senile  phthisis ;  and  that  the  most  extensive  destruction  of  the  lun^  not 
unfrequently  occurs,  accompanied  with  the  usual  symptoms  of  this  disease, 
without  a  trace  of  tubercle."  It  is  usually,  he  observes,  a  sequence  of  chronic 
bronchitis,  terminating  in  indolent  inflammation  and  partial  induration  of 
the  lung.  These  indurated  parts  at  last  break  down,  leaving  caverns  and 
burrowing  sinuses,  which  are  characterized  by  a  dark  and  sloughy  aspect  of 
their  inner  surface,  and  by  the  absence  of  any  membranous  lining  (Arm- 
strong, Graves,  Stokes,  Maclachlan).  .  "  It  constitutes  the  ulcerous 
phihiids  of  Bayle,  the  pneumonic  phthisis  of  Addison  ;"  and  in  the  experience 
o^  Dr.  Maclachlan,  it  **  is  far  from  unfrequent  in  aged  persons,  the  victims 
of  intemperance  or  of  chronic  visceral  disease."  He  believes  it  to  be  a  form 
of  inflammation,  disorganizing  the  luug.  In  senile  pulmonary  consumptiotit 
when  tubercles  are  found,  the  tubercular  growths  are  generally  confined  to 
the  lungs — commonly  limited  to  one  lung  only ;  and  to  the  upper  and  back 
portions — tubercles  existing  in  the  verj'  apex  or  apices  only,  the  remainder  of 
the  lung  being  healthy  (Maclachlan,  op.  cit,,  ]).  334). 

Many  formations  and  lesions  are  constantly  mistaken  for  tubercle,  and  no 
appearance  is  more  oflen  so  regarded  than  the  cut  si^ctions  of  bronchial  tubes, 
thickened,  softened,  dilated,  and  containing  a  niuco-purulent  fluid  in  their 
opened  cavity,  as  Addison  long  ago  figured  and  described.  Every  condensa- 
tion of  Inng-tissue,  every  cheesy  metamorphosis  of  a  previous  formation,  be 
it  pus,  solid  exudation,  or  true  miliary  tubercle,  have  all  and  severally  been 
regarded  as  tubercle;  and  the  fact  of  their  having  become  yellow  and  cheese- 
like (tyromatous)  was  regarded  as  evidence  of  their  having  been  originally 
tubercle;  more  especially  if  the  yellow  cheese-like  masses  happened  to  coexist' 
with  true  miliary  tubercle.  They  were  then  regarded  as  a  diffuse  growth  of 
tubercle,  or  as  a  tubercular  infiltration,  like  the  infiltration  of  a  cancer  growth. 
But  it  is  now  well  established  that  many  consolidations,  such  as  inspissated 
pufly  old  cancer  masses,  lym[)liatic  glands  enlarged  by  hvpeq)]asia  of  their 
cell-elements,  hemorrhagic  de|)osit,  as  well  as  the  clear  miliary  tubercle,  may 
each  and  all  become  yellow  and  cheese-like,  and  quite  independent  of  the 
scrofulous  diathesin.  To  this  condition  Dr.  Craigic,  of  Edinburgh,  proposed 
the  names,  "  tyrosis,'*  "  tyroma,'^  "  tyromatous  "  ( from  rufw^y  cheese),  to  signify 
the  carious  as{)ect  of  such  masses  or  accumulations,  and  without  reference  to 
the  orip:in  or  causes  of  the  lesion ;  but  those  names  have  never  come  into 
general  use.  (See  his  Pathological  Anatomy,  p.  1008.)  Such  cheesy  trans- 
formation constitutes  the  "tuberculization"  of  virchow, and  is  to  l>e  looked 
upon  as  a  form  of  degeneration  of  new  material,  to  which  the  name  turosis 
would  be  much  more  applicable,  or  at  least  less  objectionable.  All  ftie 
morbid  products  in  the  lungs  which  lead  to  })ulmonary  phthisis,  whether  they 
be  of  pneumonic  origin  or  true  miliary  tubercle,  all  tend  to  undergo  this 
cheese-like  transformation — tyrosij<;  and  the  cause  of  this  change  has  been 
variously  explained  by  the  following  theories : 

(a.)  Constitutional  predisposition — the  eviden(?e  of  which  is  based  on  the 
fact  that  in  some  animals  all  ordinary  pus  undergoes  this  change,  as  in  rabbits 
and  sheep. 

(b.)  Abstraction  of  the  watery  part  of  the  pus  or  of  the  new  material  by 
absorption — a  theory  also  supjwrted  by  the  occurrence  of  the  change  in  those 
VOL.  II.  85 
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animals  which  rarely  drink  water  and  take  little  or  no  liquid  food,  thm  urine 
being  highly  concentrated,  and  their  excrement  hard  and  dry. 

(e.)  Local  anomaly  of  structure  or  function,  such  as  may  be  expreeeed  in 
greatest  intensity  in  the  lungs ;  as,  for  example,  a  relatively  small  amount  of 
blood  in  the  pulmonary  vessels  (Waldenburg)  ;  and  consequent  "  dryness " 
of  the  pulmonary  tissue.  Hence  certain  diseases  which  keep  the  lungs  over* 
supplied  with  blood  have  been  observed  to  be  antagonistic  to  phthisis — 
namely,  certain  diseases  of  the  heart  and  great  vessels,  which  hinder  the 
outflow  of  blood,  especially  from  the  pulmonary  veins  (Traube) — the  venous 
and  cyanotic  blood-crascs  of  Rokitansky.  On  the  other  hand,  phthisis  has 
been  noticed  as  concurrent  with  stenosis  of  the  pulmonary  artery  (Tral'BE, 
Lebert,  as  well  as  older  English  and  French  observers,  as  mentioned  by  Dr. 
Grasquet,  in  his  excellent  article  in  the  British  and  Foreign  Medico- Chirurgieal 
Eeiriew,  p.  400,  April,  1870). 

The  rarity  of  pulmonary  phthisis  in  mountainous  countries,'  and  in  persons 
whose  chests  have  been  thoroughly  expanded,  point  in  the  same  direction;  as 
well  as  the  immunity  of  those  who  suffer  from  chronic  bronchitis;  and  the 
opposite  effect  of  pleuritic  compression  as  tending  to  induce  phthisis. 

Pneiunonic  lesions  which  lead  to  pulmonary  pMhisis:  There  is  no  speeial  or 
peculiar  form  of  pneumonia  which  leads  to  phthisis;  but  the  lesion  is  invari- 
ably a  more  or  less  prolonged  lobular  induration  of  the  lung  which  under- 
goes the  process  of  tyrosisy  disintegration  and  breaking  down  into  cavities 
(Addison,  Niemeyer,  Burdon-Sanderson). 

Every  form  of  pneumonia,  as  Addison  has  shown,  may  leave  a  residue  which, 
under  certain  circu instances,  terminates  in  tyrosis;  but  some  cases  of  pneumonia 
are  more  liable  than  others  to  leave  pnxlucts  of  inflammation  behind;  and 
instead  of  the  material  of  consolidation  in  pneumonia  being  liquefied  and 
reabsorbed,  it  becomes  more  dense,  and  Anally  is  transformed  into  the  cheese- 
like  substance  (tyrosis),  which  Anally  breaks  up  into  a  cavity.  Such  a  termi- 
nation is  rare  in  cases  of  common  acute  (croupous)  pneumonia  in  a  healthy 
person.  It  is  more  frecjuently  met  with  in  catarrhal  pneumonia,  and  in 
chronic  catarrhal  pneumonia  to  find  it  is  almost  the  rule  (Niemeyer). 

On  this  jx)int  Addison  has  written  that  when  the  matter  thrown  out  into 
the  lung  is  of  the  more  plastic  or  organizable  kind  it  fails  to  be  entirely 
absorbed,  and  part  of  it  remains,  forming  de|H)sits,  indiscriminately  called 
"tubercles,"  or  "tubercular  infiltration." 

The  doctrine  of  a  specific  scrofulous  pneumonia  ought  now  to  be  discarded. 

But  such  forms  of  mduration  of  the  pulmonary  tissue  are  altogether  inde- 
pendent of  tubercle;  and  may  result  from  a  simple  pneumonia,  or  broncho- 
pneumonia, incident  to  all  ages,  in  which  there  is  little  cough  or  expectoration, 
and  therefore  is  often  entirely  overlooked.  Dr.  Addis<m  n?cognized  two  forms 
— iiQ.v[iQ\\\  pneumonic  phthisis  and  tuherculo-pneumonic  phthisic;  they  are  now 
recognized  as  acute  pneumonic  phthisis,  and  chronic  pneumonic  phthiMM, 


^  (a.)  Acute  Pneumonic  Phthisis, 

How  far  a  recent  acute  pneumonic  lesion  must  have  proceeded,  so  as  to  be 
beyond  the  limits  of  complete  restoration  to  the  normal  condition  of  pul- 
monary tissue,  is  not  exactly  determined.  The  condition  of  the  patient  as  to 
general  health  and  the  soundness  of  his  constitution  influence  the  result. 
Hale  and  healthy  subjects  recover  from  an  extensive  pneumonic  lesion,  which 
persons  of  a  scrofulous  or  cachectic  constitution  would  not  recover  from;  but 
how  far  lungs  in  a  stage  of  gray  hejmtization  can  be  recoverwl  from,  so  that  its 
tissue  is  completely  rcstoRnl,  is  not  known.  When  there  is  actual  induration 
and  obliteration  of  the  lobul(*s,  perfect  repair  and  restoration  cannot  be 
expected.     All  that  can  be  hoped  for  is  that  it  may  remain  quiescoity  without 
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any  retrogression  towards  the  cheesy  degeneration  (tyrosis).  Cases  are  con- 
stantly seen,  post  mortem,  in  which  gradual  changes  are  obviously  passing 
from  red  to  gray  hepatization,  with  well-marked  granulation  on  the  surface  of 
a  section,  or  to  cheesy  defeneration  (tyrosis). 

Dr.  Addison  distinguished  two  varieties  of  pneumonic  acute  lesion  tending 
to  pulmonary  phthisis — (1.)  Inflammation  more  or  less  acute  but  slow  and 
insidious  in  its  course,  manifesting  some  attempts  at  repair,  as  indicated  by 
various  stages  and  degrees  of  induration.  But  the  induration,  nevertheless, 
is  not  complete.  The  pulmonary  tissue  continues  friable,  and  within  a  few 
weeks  or  months  softens  down  and  gives  rise  to  cavities,  generally  by  a  slow 
ulcerative  process,  rarely  by  actual  slough  or  death  of  greater  or  less  portions 
of  the  indurated  but  friable  tissue.  (2.)  Inflammation  supervening  upon,  or 
around  ancient  induration,  leading  to  disorganization  either  of  the  newly 
inflamed  tissue,  of  the  old  induration  itself,  or  of  both  at  the  same  time. 

The  material  accumulated  in  an  ncvie  catarrhal  pneumonia^  when  it  passes 
cm  to  the  cheesy  degeneration  (iyroiris),  commences  by  the  catarrh  of  the  smallest 
bronchi — extending  to  the  alveoli,  or  lobules,  which  become  filled  with  young 
indiflerent  round  cells,  so  that  a  whole  lung  or  parts  of  it  may  become  dis- 
seminated with  these  minute  nodules  of  lobular  catarrhal  pneumonia.  Each 
nodule  is  more  or  less  translucent,  and  the  cell-like  bodies  which  occupy  the 
alveolar  cavities  are  often  called  epithelial;  but  their  exact  relation  to  the 
epithelial  lining  of  the  alveolar  walls  is  not  known  (Sanderson).  The  indi- 
Tidual  masses  of  lobular  pneumonia  tend  to  coalesce,  and  the  whole  begins  to 
undergo  the  same  changes  which  fibrin  and  the  cells  imbedded  in  it  generally 
undergo  in  ordinary  acute  pneumonia.  They  become  filled  with,  or  trans- 
formed into  fat-globules  and  then  disintegrate,  and  so  becoming  fluid  are 
reabsorbed.  In  the  phthisical  or  destructive  cases,  however,  the  mass  caseates 
at  the  centre  (Sanderson)  ;  t.  e.,  becomes  opaque  and  soft,  and  fatty  meta- 
morphosis remains  incomplete.  The  cells  lose  their  round  form,  and  by  losing 
water,  shrink  into  irregularly  shaped  corpuscles;  and  to  the  naked  eye  the 
consolidation  of  lung-tLssue  appears  of  a  dull  gray,  or  reddish-gray  homo- 

f»neous  appearance  gradually  |>assing  into  a  cheesy-like  substance  (tyrosU), 
rom  this  point,  disintegration  may  advance  till  a  vomica  is  formed.  Such 
terminations  of  lobular  pneumonia  are  common  in  the  course  of  measles  and 
hooping-cough.  It  is  a  result  also  frequently  met  with  in  weakly  and  deli- 
cate individuals  possessing  but  feeble  powers  of  resistance  against  injurious 
influences — a  delicate  vulnerable  constitution.  There  is  a  tendency  in  such 
persons  to  the  cellular  products  of  inflammation.     (See  vol.  i,  p.  81.) 

Tuberculo-pueumonic  phthisis  is  generally  a  rapidly  fatal  and  common  form 
of  the  disease,  in  which,  although  tubercles  are  present,  the  really  efficient 
cause  of  the  mischief  is  the  pulmonic  inflammation  and  its  subsequent  results 
in  softening  and  cavern  formation. 


(b.)  Chronic  Pneumonic  Phthisis, 

Of  this  form,  Dr.  Addison  describes  two  varieties,  namely — (1.)  That  in 
which  old  indurations  undergo  a  slow  process  of  disintegration ;  and  (2.)  That 
form  of  disease  in  which  an  insidious  inflammation  proceeds  very  slowly  to 
convert  a  considerable  portion  of  pulmonary  tissue  into  gray  induration.  !But, 
following  Niemeyer,  the  lesion  may  be  considered  as  the  result  of  what  he 
terms  chronic  caiftrrhal  pjieumonia,  where  the  induration  is  of  a  gelatinous 
material,  to  which  the  names  of  ** tuberculous  infiltration"  ** tubercular "  or 
** ekeetty pneumonia"  have  been  given. 

8uch  an  infiltration  of  the  tissues  by  an  albuminous  fluid  of  a  thick  syno vial- 
like character,  which  gradually  degenerates  into  a  firm  grayish-red  granular 
Krfiened  mass,  containing  portions  of  tissue  within  it,  was  first  described  by 
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Dr.  Bail  lie  in  his  Morbid  Anatomy,  "  In  cutting  into  the  lungs/'  he  writer, 
'*a  coni«iderablc  portion  of  their  structure  sometimes  appears  to  be  changed 
into  a  whitish  sofl  matter,  somewhat  intermediate  between  a  solid  and  a  fluid, 
like  a  scrofulous  ^land  just  beginning  to  suppurate.  This  appearance  is,  I 
believe,  produced  by  scrofulous  matter  being  deposited  in  the  cellular  [areolar 
or  parenchymatous]  substance  of  a  certain  portion  of  the  lungs,  and  advancing 
towards  suppuration.  It  seems  to  be  the  same  matter  with  that  of  tubercle, 
but  only  diffused  uniformly  over  a  considerable  portion  of  the  lungs,  while 
the  tubercle  is  circumscribed." 

The  process  of  chronic  pneumonic  phthisis  not  only  involves  the  lobules, 
but  also  whole  lobes,  and  the  infiltration  is  not  unlike  fnigs'  spawn  in  color 
and  appearance.  The  surface  on  section  is  homogeneous  and  smooth  from 
the  material  of  a  bronchial  catarrhal  secretion  peculiarly  rich  in  cells,  tend- 
ing to  an  ever-increasing  accumulation  in  the  alveoli,  so  that  the  celLs 
becoming  densely  packed  together,  encroach  upon  each  other,  shrink,  and 
undergo  necrobiosis — /.  e,y  die  (Virchow^). 

This  pneumonic  lesion  occurs  in  previously  healthy  lungs,  as  well  as  in 
those  which  already  contain  tubercles,  induration,  old  cheesy  deposits,  or 
cavities.  Occurring  in  healthy  persons,  it  may  be  one  step  towards  pulmo- 
nary phthisis ;  occurring  in  lungs  already  diseased,  it  contributes  easentially 
to  the  further  extension  of  consolidation  and  destruction. 

The  cells  which  accumulate  in  this  variety  of  pneumonia  tend,  as  a  rule, 
to  undergo  the  caseous  change;  but  cavities  are  not  invariably  produced. 
More  often  the  contents  of  cell-elements  are  absorbed ;  and  cretaceous  masses 
are  left  behind. 

The  most  frequent  mode  of  the  formation  of  cavities  in  chronic  phthisie 
occurs  in  those  cases  where  the  absorbed  material  is  replaced  by  a  growth  of 
connective  tissue.  The  limg-tissue  does  not  again  become  permealble  to  air,  but 
is  transformed  into  a  tough  indurated  substance.  This  connective  tissue,  by 
gradually  shrinking,  occupies  less  space,  the  thorax  contracts,  and  the  bronchi 
dilate  into  oblong  round  cavities  (bronchiectiw:*). 

One  coniinou  form  of  pneumonic  lesion  which  thus  terminates  is  the  fibroid 
or  sclerosed  lung.  On  section,  it  presents  a  smooth  or  a  granulated  surface; 
but  generally  the  indurated  part  next  the  sound  lung  is  granulate<l.  The 
granulations  resemble  minute  hard  semi-transparent  tubercles,  each  irranule 
set  in  the  midst  of  a  hyperplasia  of  connective  tissue.  The  interlobular  con- 
nective tissue  is  very  distinct,  from  its  hy})erplastic  abundance,  which  dividcis 
and  subdivides  by  inuumeniblc  ramifications,  closing  in  minute  polygonal 
s})aces  containing  air-cells,  and  inters|)ersed  with  much  pigment.  The  cut 
section  thus  prcsi'uts  a  bluish-gray  color,  of  different  shades  of  iron-gray 
granite-like  appearance,  or  nearly  black.  The  microscopic  texture  of  the 
indurated  part  is  made  up  of  coll-elenienU  in  various  stages  of  development 
on  to  highly  organized  fibrous  tissue.  Tlic  granules  inclosiKl  consist  of  im|)er- 
fect  cell-elements  ( query — remains  of  catarrhal  inflammation?).  The  inter- 
lobular connective  tissue  is  greatly  increased,  and  contains  dark  pigment 
matter. 

In  some  eases  the  whole  lung,  or  the  greater  part,  is  converted  into  a  tough 
fibrous  tissue,  hard  and  contracted,  and  which  on  si^ction  looks  striatcii,  as  if 
interNvoven  with  fibrous  filaments.  There  is  great  increa.*4e,  by  hy})er])lasia, 
of  the  connective  tissue,  and  sometimes  a  granular  appearance. 

The  cavities  in  the  indurated  texture  are  genenilly  at  the  apox.  Their 
walls  are  formed  of  more  or  k^s  condenstnl  lung-tissue,  of  irregular  fonn,  and 
containing  generally  an  offensive  dark-n?d  fluid.  J^maller  cavities  are  gen- 
enilly s<'attered  through  the  indunited  tissue,  having  a  thin  membranous 
lining  continuous  with  that  of  the  bn»nchi.  These  cavities  are  generally,  as 
already  stated,  formed  from  the  dilate<i  bronchial  tul>e.s 

Tyrosis,  or  cheesy  degeneration  of  portions,  may  be  seen  interspersed  among 
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the  consolidation.  Miliary  tubercles  are  not  generally  found  in  any  part  of 
the  lung ;  but  there  is  generally  evidence  of  long  existing  disease  of  the  bron- 
chi, which  are  enlarged,  and  some  may  be  dilated  into  cavities.  The  pleura 
is  generally  thickened  over  the  indurated  part*,  sometimes  to  the  extent  of 
one-fourth  or  one-half  of  an  inch ;  and  fibrous  bands  may  be  seen  to  pass  from 
the  pleura  into  the  texture  of  the  lung.  The  bronchial  glands  are  generally 
enlarged  and  hard. 

There  is  generally  granular  degeneration  or  lesions  of  other  organs,  such 
as  the  kidney,  liver,  heart,  pylorus,  capsule  of  the  spleen,  bronchial  glands, 
and  skin  (Sutton,  Clymer). 

"  Microscopal  examination  of  the  indurated  lung-tissue  and  hard  nodules 
leads  to  the  conclusions  that — (1.)  There  is  a  production  of  new  tissue  ele- 
ments, and  that  these  are  what  are  usually  considered  as  representing  newly- 
formed  connective  or  fibroid  tissue;  (2.)  That  this  new  formation  invades 
and  destroys  in  part  or  wholly  the  lung-tissue,  which  undergoes  fibroid 
change.  i!very  new  formation,  according  to  Virchow,  whether  homologous 
or  heterologous,  is  really  destructive,  and  destroys  something  of  what  pre- 
viously existed;  (8.)  These  fibroid  elements  are  found  most  highly  developed 
in  the  connective  tissue  surrounding  the  minute  bronchial  tubes  and  lobules, 
as  well  as  in  the  neighborhood  of  the  thickened  pleura,  and  would  seem  to 
show  that  the  new  formation  begins  in  the  connective  tissue  of  the  lung,  and 
extends  in  every  direction  amidst  the  elastic  fibres  of  the  air-sacs,  until  these 
become  degenerate  and  are  obliterated.  With  regard  to  the  origin  and  nature 
of  the  yellow  or  cheesy  matter  found  amidst  the  gray  fibrous  induration,  the 
microscope  shows  it  to  consist  of  a  large  number  of  granules,  having  bright 
sparkling  centres,  and  of  irregularly  shaped  and  a[)parentlv  shrivelled  or 
wasted  cells,  filled  with  what  are  commonly  called  fat-granules.  They  thus 
seem  to  be  retrograde  metamorphosis  in  the  fibroid  fbnnation,  and  to  result 
from  an  imperfect  nutrition  process.  In  fibroid  growths  elsewhere,  as  in  the 
uterus,  circumscribed  fibroid  dejwsits  in  the  kidneys,  syphilitic  tumors  in  the 
lungs  and  liver,  and  in  cancer  of  the  lung,  similar  yellow  cheesy  centres 
occur"  (Clymer). 

As  to  the  nature  of  this  fibroid  change,  or  t^clerosis  of  the  Iniigy  Dr.  Clymer 
gives  the  following  summary  of  opinions  : 

"  By  many  of  the  British  and  French  authorities,  sclerosis  of  the  lung  has 
been  described  as  chronic  pneumonia  ;  but  in  chronic  pulmonary  infiamma- 
tion,  the  lung  is  not  shrivelled  or  contracted,  and,  although  rather  hard  and 
elastic,  is  comparatively  readily  broken  down.  The  lung-tissue  is  firmer  and 
drier  than  in  true  chronic  hepatization,  scarcely  yielding  a  trace  of  moisture 
when  8crai)ed,  and  often  creaking  under  the  knife.  Dr.  Fuller  believes  that 
these  ca»*es  form  a  connecting  link  between  chronic  iuflammator}'  consolida- 
tion and  tuberculous  infiltration,  and  should  be  classe<i  under  the  head  of 
phthi.«(is,  as  being  more  nearly  allied  to  that  disease  than  to  simple  inflamma- 
tion of  the  lung  (/or.  nV.,  p.  2o8).  Dr.  Wilson  Fox  thinks  that  it  belongs  to 
the  tubercular  constitution,  and  is  a  more  frequent  termination  of  the  tuber- 
cular pnicess  than  the  cheesy  change.  Dr.  C.  J.  B.  Williams,  who  published 
two  casctf  of  the  disease  thirty-four  years  ago,  looks  upon  it  as  a  modification 
of  ordinary  phthisis,  its  distinctive  character  being  its  tendency  to  chronicity, 
to  which  it  owes  its  comparative  curability.  Dr.  J.  Pollock  is  of  opinion 
that  it  is  not  a  sj)ecific  entity,  and  cannot  be  separated  fn)m  ordinary  tuber- 
cular disease,  of  which  it  is  a  mere  complication  or  concomitant,  its  peculi- 
arity being  rather  one  of  progress  and  development  than  of  nature ;  while 
Dr.  Greenhow  regards  it  as  differing  from  pulmonary  consumption  in  its 
origin,  progress,  and  issue"  (see  discussion  on  "Fibroid  Phthisis"  in  the 
Clinical  Society  of  I»ndon,  Jjfincet,  vol.  i,  1H68). 

By  Dr.  Andrew  Clark  the  disease  is  regarded  as  a  local  expression  of  a 
constitutional  affection,  such  as  rheumatism,  syphilis,  chronic  alcoholism. 
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The  tendency  of  the  lesion  is  to  hyperplasia ;  and  it  is  a  frequent  form  of 
senile  phthisis  (Stokes,  Maclachlan,  Clymer).  Irritation,  prolonged 
from  some  cause,  is  generally  a  constantly  acting  cause,  and  there  is  gener- 
ally a  previous  history  of  chronic  catarrh,  combined  with  excesaive  spirit- 
drinking.  It  is  a  frequent  form  of  lesion  in  the  consumption  of  stonemsaons, 
grinders,  and  the  like. 


(c.)  Tuberculxhpneumonic  Phthim  and  Tubercular  Phthisis. 

"  The  greatest  danger  to  most  phthisical  patients,**  writes  Niemeyer,  "  is  ike 
development  of  tubercles ;"  and  this  statement  leads  to  an  account  of  the  rela- 
tion that  may  be  traced  between  tubercles  and  phthisis. 

It  has  been  clearly  shown,  alike  by  Addison  and  by  Niemever,  that  patients 
suffering  from  pulmotiary  phthisis  do  not  have  miliary  tubercles  in  their  lungs 
at  the  commencement  of  their  illness  ;  but  many  become  tuberculous  durine 
the  course  of  the  original  lung-lesion  as  it  progresses  onwards  to  phthimcal 
destruction  and  to  cavern  formation. 

The  occurrence  of  miliary  tubercles  in  such  lungs  must  now  be  regarded 
as  a  complication  (Niemeyer)  ;  and  from  the  frequent  occurrence  of  tuber- 
cles in  lungs  which  contain  remains  of  chronic  inflammation,  as  cheesy  infil- 
tration and  cavities,  and  the  rarity  of  tubercles  in  lungs  which  are  free  from 
such  remains,  it  is  now  presumed  that  some  causal  connection  exists  between 
the  tubercles  and  nutritive  changes  in  the  lungs  preceding  their  development. 

Grenerally,  it  may  be  stated,  that  the  more  frequently  the  products  of  any 
inflammation  (whatever  its  form  or  kind)  undergo  a  chee!»v  degeneration  (tf- 
rosis)y  the  greater  will  be  the  chance  of  the  deposit  of  miliary  tubercle ;  mnd 
when  tubercles  are  formed  in  a  lung  previously  healthy,  and  free  from  cheesy 
deposits  and  cavities,  cheesv  products  (tgrosis)  in  stages  of  disintegration  are 
to  be  sought  for  and  found  in  other  organs. 

In  23  cases  of  acut€  tuberculosis  examined  by  Buhl,  out  of  280  post  mor- 
tems  oi' pufnionary  phthiMts^  he  found  in  all,  except  one,  pre-existing  masses  of 
caseous  matter,  or  ])ulmonarv  cavities.  Rokitansky  had  also  alreadv  observed 
a  similar  connection.  More  recently,  also,  C.  Hoflhiann,  in  1867,  found  that 
miliary  tuberculosis  almost  invariably  occurs  where  caseous  masses  pre-exi^t, 
these  being  found  not  merely  in  the  lung,  but  in  the  urinary  and  genital 
organs,  in  the  lymphatic  glands,  and  among  the  pnxlucts  of  suppurative  peri- 
tonitis. Thus  the  very  diverse  origin  of  the  masses  of  detritus  (tgroma),  which 
are  the  starting-point  of  the  disease,  suggests  some  common  form  or  quality 
of  the  caseoib*  musses,  and  not  anything  specific  in  them. 

Niemeyer,  therefore,  from  this  j)oint  of  view,  regards  tuberculosis  ^^as  in 
most  caj<es  a  aecondary  diAcaae,  originating  in  some  unknoicn  u^ty  to  us,  in  the 
action  of  chee>ty  morbid  prod  arts  on  the  organism** — jxjrhap,  also,  directly  pro- 
ducible, as  Giu^qiiet  suggests,  bv  the  absorption  of  decomposed  blood  ;  or,  as 
api)ears  to  me,  by  the  absorption  of  any  solid  particles  sufliciently  softened 
down  to  admit  of  such  absorption  through  veins  or  lymphatics. 

In  what  way  does  tubercle  thus  originate  ?  This  <juestion  has  been  an- 
swered to  some  extent  by  the  diR*ct  experiments  of  inoculation.  Such  inocu- 
lation ex|)eriinents  have  been  especially  and  directly  made  by  Drs.  Villcmin, 
Burdon-Sandersou,  Wilson  Fox,  Cohnheim,  Chauveau,  and  Waldenburg,  on 
rabbits,  guinea-pigs,  hedgehogs,  goats,  horses,  and  cattle.  The  experiments 
are  periformed  by  making  a  small  incision  through  the  skin,  and  inserting  a 
small  (M^rtioii  of  the  sul)stance  to  be  inoculated  in  the  subcutaneous  cellular 
tissue,  or  underneath  the  conjunctiva,  or  into  serous  membranes — which  latter 
Dr.  Sanderson  considers  infinitely  preferable.  The  result  is  the  production 
of  miliary  tubercles  in  difterent  parts  of  the  animars  body  ;  which  tuben*les 
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having  been  examined  by  Virchow,  it  is  stated  on  his  conviction  and  authority 
that  such  miliary  formations  are  identical  with  real  tubercle. 

The  general  results  may  be  stated  as  follow : 

(1.)  In  one  series  of  experiments,  the  successful  cases  were  those  in  which 
the  tuberculous  matter  inoculated  was  already  soflened  or  caseous;  while 
those  inoculated  with  unsoflened  tubercle  gave  negative  results. 

(2.)  More  or  less  extensive  tubercular  deposit  in  more  than  one  organ  of 
each  animal  was  produced  by  the  inoculation  of  perfectly  fresh  cheesy  matter 
from  the  non-tuberculous  lymphatic  glaud  of  a  living  scrofulous  patient.  Dr. 
Sanderson's  experiments  show  that  of  all  inoculated  materials,  none  is  more 
certain  or  more  active  than  material  taken  (as  vaccinators  sav)  hot  from  the 
diseased  glands  of  a  living  animal  already  infected.  The  dose  required  is 
almost  infinitesimal.  If  a  diseased  glaud  is  squeezed  into  a  little  distilled 
water  in  a  capsule,  and  the  resulting  slightly  turbid  liquid  injected  into  a 
pleura  or  peritoneum,  the  usual  results  are  certain. 

(3.)  The  inoculation  of  pus  produced  successive  tuberculous  eruptions  cor- 
responding to  the  several  successive  inoculations. 

{4.)  The  poison  which,  when  inoculated,  produces  tubercle  is  unaltered  by 
long  keeping  in  spirits. 

(5.)  Dr.  Waldenburg's  experiments  with  the  use  of  colored  products  for  in- 
oculating shows  that  solid  elements  inoculated  are  actually  conveyed  to  the 
seat  of  the  miliary  formation. 

(6.)  Generally,  it  is  concluded  by  Waldenburg,  that,  "miliary  tuherculoms 
is  a  resorption  disease,  consisting  in  the  talcing  up  into  the  circukUion  of  very 
minute  corpuscular  elements y  and  in  their  deposition  by  nodular  formation  in 
numerous  separate  parts  of  the  various  organs.  Hence  tuberculosis  is  a  general 
disease — in  a  certain,  sense  aha  a  blood-disease — although  not  a  specific  one.  It 
dofids  in  the  nosological  system  nearest  to  pywmia,**  (Jded.-Cliir,  kev.y  April, 
1870,  p.  404.)  The  great  difference  however  is,  that  in  pycemia  the  particles 
taken  up  into  the  circulation  are  larger,  and  so  produce  embolism,  stasis, 
abscess,  and  local  gangrene,  besides  causing  violent  irritation  and  toxic  symp- 
toms from  their  putrid  condition. 

The  next  pathological  question  of  importance  concerns  the  nature  of  the 
tubercle  when  so  developeJ  by  inoculation. 

First,  there  is  the  evidence  of  Virchow,  who  has  examined  them,  to  prove 
that  the  miliary  formations  which  so  arise  are  identical  with  tubercle. 

Next,  there  is  the  conclusive  evidence  by  Drs.  Sanderson,  Fox,  and  other 
experimenters,  which  shows  that  the  result  of  the  process  of  inoculation  is  to 
produce  a  definite  disease,  affecting  almost  all  the  internal  organs  by  produc- 
mg  in  them  nodules  of  new  growth.  This  new  growth  has  that  peculiar  struc- 
ture which  is  common  to  all  those  diseased  products  which  Virchow  calls 
lymphomas,  because  they  })resent  a  structure  found  in  certain  organs  of  the 
Ivmphatic  system.  Dr.  Sanderson  prefers  the  word  ''adenoid"  to  diaracterize 
tnis  tissue ;  and  he  regards  the  tubercles  which  are  produced  artificially  as 
overgrowths  of  adenoid  tissue,  and  not  as  new  growtns ;  and  the  parts  most 
apt  to  be  infected  by  tubercle  are  those  in  which  the  adenoid  structure  exists 
naturally. 

In  the  lung  the  inoculated  tubercle  assumes  two  forms.  The  lung  becomes 
diaecminated  with  minute  nodules  of  lobular  catarrhal  pneumonia.  Each 
Dodule  is  extremely  translucent.  On  making  sections,  it  is  found  to  consist 
of  two  materials  entirely  different  from  each  other  anatomically.  On  the  one 
hand,  the  alveoli  are  choked  with  the  ordinary  roundish  cells  which  are 
rnlwa}^  found  there — oflen  called  epithelial ;  but  their  relation  to  the  eui- 
thelial  lining  of  the  alveolar  walls  is  not  known.  On  the  other  hand,  the 
alveolar  walls  are  thickened  by  the  growth  in  them  of  the  adenoid  tissue.  As 
the  disease  progresses  tlu^se  masses  of  lobular  pneumonia  coalesce.  .Each  ma^^ 
easeates  at  the  centre — that  is,  becomes  opaque  and  soft ;  and  the  disintegra- 
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tiou  goes  on  till  a  vomica  is  formed.  The  disease  progresses  not  by  continu- 
ous growth,  but  by  the  distribution  or  dispersion  of  infective  material  from 
one  point — which  Dr.  Sanderson  calls  the  focus  of  infection.  He  awume^ 
that  the  communication  of  the  disease  from  a  part  primarily  affected  to  the 
rest  of  the  body  takes  place  by  such  distribution  or  dispersion,  so  that  we 
have  to  do  with  primary  and  secondary  lesions.  It  is  the  nodule  of  indun- 
tion  produced  by  inoculation  which  is  the  primary  lesion ;  and  from  this  the 
infective  agent  proceeds  as  solid  matter  in  a  state  of  extremely  fine  diviiuon 
(Waldenburg,  Burdon-Sandkrson). 

Thus,  it  appears  that  all  recent  researches  tend  to  bring  tuberculoens  into 
the  category  of  infective  diseases ;  and  lead  us  to  believe  that  the  infective 
material  from  which  it  proceeds  is  infinitely  more  common,  and  the  conditions 
for  its  production  of  much  more  frequent  occurrence,  than  those  which  gen- 
erate other  morbid  poisons.  Tubercuioffis  thus  implies  a  certain  degree  of 
malignancy ;  and  when  an  organ  or  jmrt  is  tuberciUouSf  it  means  that  it  is  in 
a  state  of  destructive  induration — that  is,  that  the  organ  is  first  consolidated, 
and  then  becomes  indurated  and  soflened.  They  are  the  remnants  of  a  pro- 
cess analogous  to  that  of  pneumonia ;  and  practically  they  are  found  to  con- 
sist either  in  enlarged  lympliatic  glands  from  hyjKTplasia,  which  afterwank 
undergo  cheesy  degeneration  (Jyrosi^);  or  they  are  the  cheesy  remnants  of 
pleuritic,  pericardial,  or  peritoneal  effusions ;  or  the  products  of  chronic  in- 
flammations of  b(mes  and  joints. 

Tubercles  in  the  lungs  are  thus  generally  developed  in  a  slow  and  insidious 
manner:  (1.)  In  the  form  of  the  transparent  gray  granulations,  confined  to 
one  portion  of  the  lung,  where  they  gradually  increase  in  size  and  number; 
or  (2. )  They  suddenly  and  rapidly  increase,  and  are  found  in  many  parts  of 
a  uniform  size,  generally  called  miliary  tubercles,  which  are  regularly  dis- 
tributed through  the  pulmonar>'  tissue.  They  may  present  different  stages  of 
retrograde  metamoqAosis  at  different  parts  of  the  lung.  The  recent  gray 
tubercles  are  soft  and  gelatinous,  those  of  older  date  are  firmer;  and  when  the 
tis!*uos  are  extensively  invaded,  they  are  softened  and  infiltrated  with  a  thick 
s(Tous  effusion.  The  course  of  sueli  cases  is  generally  acute.  In  acute  phthisis 
they  may  roach  the  size  of  a  pea  in  three  or  four  weeks  (Louis) ;  and  when 
subjects  in  a  state  of  scrofulous  cachexia  are  exposed  to  violent  irritation  of 
the  lungs,  these  granulations  grow  so  rapidly  and  in  such  numl>ens  through- 
out the  lungs  o,^  to  give  rise*  to  most  alarming  dyspinea  (Siu  James  Clahk). 

It  has  been  much  discussed  (and  still  is  discussed ),  in  which  iextum  tubercle- 
matter  is  first  deposited,  and  whether,  at  the  time  of  (lejK)sition,  it  Ls  fluid  or 
solid,  and  what  is  tlie  cause  of  the  dej)osition  or  growth.  The  dei)osit  in  the 
lungs  is  the  (me  most  lre(juently  described  ;  and  while  we  have  had  some  most 
minute  and  elaborate  descriptions  of  the  site  of  dejyosit  of  tubercle  in  the  lungs^ 
thev  do  no  more  than  confirm  the  account  which  Schroeder  Van  der  Kolk 
gave  forty-two  vears  ago  (1826),  when  he  fixed  the  seat  of  tubercular  dejtonit 
in  the  extremities  of  the  bronchial  tul)es,  or  in  what  are  named  the  pulmonic 
air-vesicles.  Similar  views  were  adopted  by  Carswell  and  Andral.  Dr.  Ad- 
dison, in  his  observations  on  pneumonia,  in  1843,  records  that  the  earliest  and 
simplest  form  presented  by  tul)ercles  in  the  lungs  is  that  of  minute  semi-trans- 
parent and  generally  hard  bodies,  insi'parably  attached  to,  and  apparently 
incorporated  with,  the  parietes  of  the  air-cells  of  the  lungs,  in  the  same  man- 
ner as  the  small  tuberek^s  are  incoriK)rate(l  with  the  jR'ritoneum  or  pleura. 
Dr.  Sieveking  .has  since  confirmed  the  obsiTvation  by  his  own  researehea*; 
"Hchroeder  Van  der  Kolk  has  again  elaborately  described  the  more  minute 
details  as  to  how  the  process  tak(»s  place ;  and  Dr.  Radclyffe  Hall  givt^  a 
similarly  minute  description.  But  the  exijeriments  already  descrilK»d  fix  the 
formation  of  miliary  tubercles  in  the  walls  of  the  air-<*ells ;  and  this  growth 
is  supplemented  with  the  material  within  the  lobule,  which  had  Ix-en  alone 
regarded  as  one  form  of  tubercle,  api)earing,  in  the  first  instance,  as  a  degen- 
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eration  of  the  previously  existing  normal  epithelium  ;  shedding  off  this,  and 
continuous  replacement  and  degeneration,  till  the  whole  of  the  interior  of  the 
air-vesicle  is  filled  with  this  mass  of  new  matter.  Subsequelitly  the  pulmonic 
fibres  become  inclosed  and  separated  by  the  morbid  growth  and  exudation, 
and  free  nuclei  and  granules  are  formed  between  and  amongst  them.  Accord- 
ing to  Virchow,  such  epithelium  becomes  "  cloudy,"  and  the  cells  degenerate, 
and  the  process  of  tuberculization  advances  in  the  cavity  of  the  air-vesicle. 
This  is  also  consistent  with  the  exj)erience  of  Hasse,  who  is  of  opinion  that 
the  tuberculous  matter  is  first  deposited  on  the  walls  of  the  vesicles,  and 
gradually  presses  towards  their  middle  the  epithelium-cells,  or  other  contents 
of  the  air-vesicle,  and  then  incloses  the  whole  as  a  kind  of  soft,  and  sometimes 
dark-colored  nucleus  (see  p.  882,  vol.  i). 

The  question  of  epithelium  in  air-cells  is  still  the  subject  of  discussion.  Its 
existence  there  is  disputed  by  Rainy,  Todd  and  Bowman,  Mandl,  Ecker, 
Deichler,  Zenker,  Luscha  Heule,  Waters,  Badoky,  and  Munk ;  but  its  exist- 
ence in  the  air-cells  has  been  maintained  by  Addison,  Rosignol,  Kolliker, 
Eberth,  Radclyffe  Hall,  Williams,  Hirschmann,  and  Hasse.  It  is  also  asserted 
by  Eberth  that  in  the  lungs  of  calves  and  pigs  there  is  a  very  delicate  un- 
broken epithelium  (Virehow's  Archiv,,  1862,  p.  503,  where  figures  are  given). 
Preparing  healthy  human  lungs  from' young  subjects  by  boiling  the  lungs  in 
dilute  acetic  acid,  I  believe  I  have  succeeded  in  demonstrating  the  existence 
of  a  delicate  film  of  pavement-epithelium  lining  the  air-cells. 

Another  form  of  isolated  tubercle  in  the  lungs  occurs  as  an  interstitial 
growth,  situated  in  those  points  where  a  certain  amount  of  connective-  tii^ue 
exists.  Its  occurrence  is  in  the  form  of  little  kuot£i,  or  separate  grains  massed 
together,  but  always  in  their  early  stage  recognized  as  bright  sparkling  spots 
like  sand  (Sibson) — the  usual  miliary  tubercle. 

The  seat  of  tubercle  in  the  lungs  may  therefore  be  the  mucous  membrane 
of  the  bronchial  tubes  entering  the  alveoli,  the  walls  of  the  alveoli  themselves, 
the  connective-tissue  of  the  lung,  the  delicate  walls  of  the  minute  pulmonary 
arteries,  or  the  surface  of  the  pleura ;  but  the  observations  of  Dr.  Burdon- 
Sanderson  would  still  more  limit  and  define  the  actual  scat  of  true  miliary 
tubercle.  He  says :  "  If  we  examine  the  unsoftened  part  of  an  ordinary 
phthisical  lung,  we  find  structunil  changes  of  two  distinct  kinds, — those  of  one 
kind  having  their  seat  in  the  alveolar  septa,  those  of  the  other  in  the  alveolar 
cavities."  The  change  in  the  alveolar  septa  consists  in  the  development  of  the 
tissue,  which  he  calls  adenoid  lymphoid  corpuscles  imbedded  in  stroma.  The 
change  in  the  cavities  consists  in  the  accumulation  of  cellular  elements. 

The  structural  elements  of  the  human  lung  undergo  a  change  just  at  the 
point  where  the  small  bronchial  tubes  lose  their  cylindrical  character  and 
become  expanded  on  all  sides  into  the  hh alar  passages y  groups  of  recesses  and 
dilatations  conij)osing  the  air-cells  or  alveoli.  The  nuL«ieular  layer  of  the  small 
bronchial  tubes  disappears,  the  longitudinal  elastic  bundles  are  broken  up  into 
an  interlacement  of  areolar  and  eUistlc  tissue,  which  surrounds  the  air-cells  and 
forms  the  basis  of  their  walls.  The  mucous  membrane  thus  becomes  exceed- 
ingly delicate,  consisting  merely  of  a  thin  transparent  membrane,  covered  by 
a  stratum  of  squamous  instead  of  cylindrical  epithelium.  The  walls  of  the 
air-cells,  their  orifices,  and  the  margins  of  the  septa  are  supported  and  strength- 
ened by  scattered  and  coiled  elastic  fibres,  in  addition  to  which,  according  to 
Moleechott,  (lerlach,  and  Hirschmann,  there  is  likewise  an  admixture  of  mus- 
cular fibres  (QuAiN,  Siiarpey,  and  Cleland's  Anatomy^  p.  900  j.  It  is  in 
the  meshes  of  these  delicate  structures  of  the  air-cells  that  true  miliary  tuber- 
cle grows. 

C^«es  are  rare  in  which  the  occurrence  of  tul)ercle  is  not  at  first  latent  in 
the  lung;  and  from  the  numerous  cicatrices  that  are  found  after  death  at  the 
apices  of  the  lungs. 

The  pneumonic  lesions  of  the  lungs  occurring  in  early  life  frequently  heal, 
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although  they  generally  return  (sometimes  at  an  advanced  age),  and  ulti- 
mately prove  fatal  (Sir  James  Clark).  There  are  few  eases,  also,  in  which 
the  dodtructivc  and  ulcerative  progress  of  pulmonary  phthisis  b  uniform.  It 
is  continually  being  checked,  and  for  a  time  slumbers ;  and  even  in  the  worst 
specimens  of  pulmonary  phthisis  numerous  cicatrices  and  evidences  of  attempts 
to  heal  may  be  recognized ;  but  as  one  portion  cicatrizes  another  becomes  the 
seat  of  further  induration,  and  softening,  and  cavities. 

Cicatrices  of  healed  lesions  [)resent  different  appearances,  according  as  the 
cavities  have  been  superficiul  or  deepscated.     When  superficial,  the  pleors 
are  more  or  less  adherent  and  thickened,  fre(}uently  thus  forming  an  external 
boundary  to  the  cavity.     When  the  walls  of  the  cavern  contract,  the  pleural 
surface  of  the  lung  is  drawn  inwards,  and  thus  the  irregular  puckcringkK  on  \t» 
surface  are  produced.     Occasionally  no  traces  of  scrofulous  matter  or  tuberck 
are  discovered  either  within  or  in  the  vicinity  of  these  cicatrices ;  but  more 
generally  the  contraction  and  puckering  of  parenchyma  occur  round  indura- 
tions which  have  undergone  various  transformations,  and  sometimes  a  cyst 
incloses  the  mass.     The  inclosed  growth  may  be  found  to  have  undergone  aor 
of  the  proccisses  of  transformation  already  noticed  ;  and  the  cretaceous  or  cal- 
careous concretions  may  remain  an  indefinite  time  in  the  parcnchymaUNu 
substance  of  the  lungs,  or  they  may  be  evacuated  through  the  bronchi  with 
the  sputa.     Thus,  masses  of  new  material  are  sometimes  absorbed  or  thrown 
ofi*,  and  the  evidence  of  this  may  be  summed  up  under  the  following  pointi: 
(1.)  Small  })uckered  cicatrices,  with  loss  of  substance,  after  subsidence  of  the 
systemic  disturbance  characteristic  of  pulmonary  phthisis.     Strumous  growths 
in  the  lungs  of  children  seem  capable  of  absoq)tion  without  undergoing  any 
change,  such  as  cretification  or  softening.     Most  frequently  it  seems  in  them 
to  affect  mainly  the  small  lymphatic  glands  along  the  outer  walls  of  the  air- 
tubes.     (2.)  The  conversicm  of  the  indurated  lesions  into  cretaceous  or  homy 
masses,  which  are  either  expectorated  or  remain  latent.     (3.)  Isolation  of  the 
growth  by  so-called  plastic  material ;  adhesion  and  thickening  of  the  pleura ; 
adhesions  and  lymph  thickenings  round  cavities,  analogous  to  cysts  round  dots 
of  blood  or  musket-balls.     That  such  api)earances  are  really  evidences  of 
arrest  of  the  ])litliisical  or  destructive  process  is  rendered  apparent  by  the 
following  fact^s : 

"1.  A  form  of  indurated  and  circumscribed  lesion  is  frequently  met  with, 
gritty  to  the  feel,  which,  on  l)eing  dried,  clasely  resembles  cretaceous  concie- 
tions. 

"2.  These  concretions  are  found  exactly  in  the  same  situatitms  as  the  indu- 
rations of  pulmonary  phthisis — most  commonly  in  the  apex,  and  in  both 
lungs.  Thev  frequently  also  occur  in  the  bronchial,  mesenteric,  and  other 
lymphatic  glands,  and  in  the  psoas  muscle,  or  other  textures  which  have  been 
the  st*at  of  inflammatory  growths  or  scrofulous  abscesses. 

"3.  When  the  lung  is  the  seat  of  pneumonic  infiltration  throughout,  which 
has  passed  into  the  condition  of  pulmonary  phthisis,  recent  tulwrcle  generally 
occupies  the  inferior  portion,  and  older  tubercle  and  }K»rhaps  cancer,  the  supe- 
rior, whilst  cretaceous  and  calcareous  concretions  will  be  found  at  the  apex. 

"4.  A  comparison  of  the  op|)osite  lungs  will  fre<iuently  show  that  whilst 
on  one  side  there  is  fine  encysted  lobular  infiltrations,  [wrtly  transformed  into 
cretaceous  matter,  on  the  other  the  transformation  is  j>erfect,  and  has^  occa- 
sionally even  passed  into  a  calcareous  substance  of  stony  hardness. 

"5.  Seeing  that,  according  to  the  observations  of  Dr.  W.  T.  Grairdner, 
cicatri(*es  also  may  result  fn)m  bronchial  abscesses,  the  seat  of  cicatrices  in 
the  lungs  may  vary  considerably"  (Bennett). 

In  the  words  of  Carswell,  "  Pathological  anatomy  has  perhaps  never  af- 
forded more  conclusive  evidence  in  proof  of  the  curability  of  a  disease  than 
it  has  in  that  of  pulmonar}-  phthisis."     Pathology,  therefore,  teaches   most 
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distinctly  that  the  aim  of  the  physician  must  be  to  correct  the  conditions 
which  lead  to  the  further  occurrence  of  tubercle.  The  most  eminent  physi- 
cians are  agreed  that  it  is  peculiarly  a  disorder  of  childhood  and  youth, 
**  when  nutrition  is  directed  to  building  up  the  tissues  of  the  body,"  that  such 
persons  are  frequently  attacked  with  symptoms  of  phthisis,  which  under 

S roper  treatment  cease, "  and  years  elapse  before  there  is  any  renewal  of  the 
isease,  and  that  were  advantage  taken  of  the  intervening  period  to  correct 
the  constitutional  cachexia  or  vulnerability  to  morbid  influences,  the  cure 
might  prove  complete."  During  remissions  of  the  systemic  disease,  there  is 
toleration  of  the  lesions ;  but  the  remission  ceases  with  renewal  and  extension 
of  the  local  lesions. 

The  result  of  the  course  followed  by  pulmonary  phthisis,  when  observed  in 
patients  under  treatment  in  hospital,  may  be  arranged,  according  to  results 
obtained  by  Dr.  Walshe,  under  the  following  beads: 

1.  All  the  symptoms  were  removed  and  the  physical  signs  reduced  to  a 
passive  condition  m  about  4^  per  cent,  of  the  cases  admitted,  without  refer- 
ence to  the  stage  of  the  disease,  or  to  the  severity  of  the  primary  or  secondary 
morbid  changes. 

2.  If  the  persistence  of  some  active  physical  signs  is  disregarded,  such  as 
m  continuance  of  cavernous  rhonchus,  all  the  general  symptoms  disappear  in 
nearly  8  per  cent. ;  and  complete  removal  of  all  the  symptoms  was  more  fre- 
quently effected  in  the  male  than  in  iha  female, 

3.  More  than  half  the  cases  of  phthisis  undergo  temporary  stages  of  im- 
provement more  or  less  permanent ;  and  the  time  the  disease  has  existed, 
rather  than  the  stage  the  disease  has  reached,  is  an  im])ortant  element  in  cal- 
culating the  probable  benefit  a  patient  may  derive  from  treatment  in  hospital. 

"  In  a  given  mass  of  cases  the  chances  of  favorable  influence  from  sojourn 
in  the  hospital  (at  Brompton)  will  be  greater,  in  a  certain  (undetermined) 
ratio,  as  the  duration  of  the  disease  previous  to  admission  has  been  greater; 
in  other  words,  natural  tendency  to  a  slow  course  is  a  more  important  ele- 
ment of  success  in  the  treatment  of  the  disease  than  the  fact  of  that  treat- 
ment having  been  undertaken  at  an  early  period"  {Med.-Chir.  Review,  Jan., 
1849). 

General  Symptoms  of  Pulmonary  Phthisis. — These  vary  according  as  to 
whether  the  case  be  one  following  aeuie  inflammation  of  the  lung  alone,  or  of 
ivbercuUhpneumonic  phthi^i^,  or  of  tuberculosis  only. 

The  several  symptoms  on  which  the  diagnosis  of  pulmonary  phthisis  may 
generally  be  made  are  the  following: 

(1.)  lnerea»ed  frequency  of  respiration,  not  always  attended  with  dyspnoui, 
without  dulness  on  percussion,  and  without  bronchial  breathing.  Dyspncea 
may  be  felt  only  at  times — as  when  the  res[)iratory  wants  are  increased  by 
fever — and  therefore  by  increased  tissue  change.  In  some  cases  the  increased 
frequency  of  respiration  (48  to  54  per  minute,  the  pulse  being  104  to  112, 
with  dyspnoea)  may  be  the  most  troublesome  symptom  of  phthisis,  and  gen- 
erally due  to  the  diminution  of  the  respiratory  surface,  from  the  filling  up  of 
the  air-cells  with  tubercle,  and  the  occlusion  of  bronchioli  by  the  accompa- 
Dving  catarrh,  or  rarely  to  pain  on  respiration  and  to  pyrexia  (100°  to  102° 
Fahr.).  Dyspncea  is  only  present  when  several  of  these  causes  act  together. 
Miliary  tubercles,  per  se,  as  a  rule,  escape  detection  by  physical  examination. 

(2.)  Pains  in  the  cheM  and  ithouldem  are  oflen  absent,  or  occur  as  dull,  ach- 
ing, "flying"  pains  about  the  collar-bones,  or  under  one  or  both  shoulder- 
blades. 

(3.)  Cough  and  expectoration  precede  pulmonary  phthinin,  as  a  rule,  by  a 
longer  or  shorter  time  (two  or  three  weeks),  indicating  a  catarrh,  which  spreads 
to  tne  alveoli,  as  a  catarrhal  pneumonia — the  tyrosis  and  disintegration  of 
which  is  the  destructive  process — phthisis  or  consumption  of  the  lung  and  the 
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body.     This  is  the  condition  generally  seen  in  measles,  hooping-oough,  and 
such  cases  as  occur  with  the  exanthemata. 

(4.)  Character  of  the  sputa  expectorated, — ^The  finely  and  sharply  marked 
deep  yellow  streaks  of  mucus  indicate  catarrh  of  the  smallest  bronchi,  the 
inflammatory  product  being  rich  in  cells, — a  form  likely  to  pass  into  the  air- 
cells.  Intimate  admixture  with  blood  indicates  the  beginning  of  a  pneumooic 
process. 

(5.)  A  tedious  and  troublesome  cough,  with  little  expectoration,  and  with 
pyrexia,  are  not  so  sus})icious  symptoms  of  pulmonary  phthisis  as  a  pneumonic 
process  with  tubercles  of  the  mucous  membrane  of  tLe  bronchial  tubes  and  of 
the  alveoli. 

(6.)  A  hoarse  or  aphonic  cough  signifies  complication  of  pneumonic  pulmo- 
nary phthisis  with  tubercle. 

(7.)  Increase  of  temperature  indicates  extension  of  catarrh  from  bronehioli, 
air-cells;  and  its  persistence  testifies  to  the  continuance  of  the  pneumonic 
process.  The  diflference  of  morning  and  evening  temperature  amouut8,  ait  a 
rule,  to  1.8°  to  3.6°  Fahr. ;  rarely  less — very  often  more.  Frequently  in  the 
morning  the  tem|K»rature  may  be  normal,  while  in  the  afternoon  or  evening  it 
may  be  102.2°  Fahr.,  or  even  higher ;  but  when  tubercle  complicates  pneu- 
monic i>ulmonar\'  phthisis,  the  differences  between  morning  ana  evening  tem- 
perature are  much  less. 

(8.)  Impoverishment  of  blood  and  emaciation  'are  constant  and  in  relative 
proportion  to  the  height  and  persistence  of  the  fever. 

(9.)  The  physical  s^gns  indicate  one  or  other  of  two  conditions,  or  a  combi- 
nation of  both,  but  which  latter  condition  is  not  constant.  These  conditions 
are  either  (a.)  Tuberculosis;  or  (6.)  Inflammatory  processes  which  have  led 
to  infiltration,  cheesy  degeneration  (tyrosis),  disintegration,  with  shrinking 
or  destruction  of  lung-tissue ;  or  (c.)  Both  these  conditions  may  be  combined. 

Physical  examination  of  the  apices  yields  negative  results  so  long  as  peri- 
bronchitic  and  pneumonic  de]>osits  are  not  massed  together  into  extensive 
consolidations,  such  as  to  produce  dulness  and  bronchial  breathing.  But  t 
protracted  catarrhal  affection  of  the  apices  must  always  be  regarded  as  a 
grave  sigu,  because  it  tends  to  such  consolidations.  It  is  chiefly  from  pyrexia 
being  |)orsb«tent,  impairment  of  genenil  health,  loss  of  flesh,  and  pallor  of  the 
skin,  that  a  diagnosis  is  made  as  to  the  presence  of  catarrhal  inflammation  of 
the  bronchioles  and  air-cells ;  but  from  which,  by  careful  management,  re- 
covery may  yet  be  made.  Catarrh  of  the  apex  of  the  lung  is  not  therefore 
always  a  certain  sign  of  pulmonary  iuberclen;  but  it  is  a  sign  that  the  patient 
is  in  danger  of  suffering  from  pnlmonart/  phthijfis  or  ro)isumption, 

Dulness  on  perc.Ui<sion ^  bronchial  breathing,  and  consonant  rales  in  the  upper 
part  of  the  thorax  are  probably  never  caused  in  the  first  instance  by  tubercles 
alone,  but  indicate  consolidation,  the  remains,  most  probably,  of  a  pneumonic 
process.  Other  symptoms  rcijuire  to  be  expressed  in  addition  to  these,  before 
it  can  be  said  that  tubercles  also  exist. 

Flattening  of  the  supra- and  infra-clavicular  reginny  on  one  or  both  sides^  and 
lower  ttit nation  of  the  upper  edge  of  the  lung,  with  diminished  respiratory  move- 
ment, arc  always  certain  indications  of  a  diminution  in  size  of  the  apex  of  the 
lung  by  induration  and  shrinking;  and  may  indicate  thib*  far  a  curative  pro- 
cess, which  is  only  apt  to  be  compromised  by  a  fresh  pneumonic  attack,  or  a 
subsequent  deposit  of  tubercle. 

(1.)  Symptoms  of  Acute  Pneumonic  Phthijtis, 

9 

The  inflammation  of  the  lung  which  prece<les  the  destructive  process  may 
itself  be  either  acute  or  chronic,  and  be  associated  with  hiemoptysis  or  exten- 
sive bronchial  catarrh. 
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If  the  fever  of  an  acute  pneumonia  does  not  cease  at  the  end  of  the  first,  or 
be^nning  of  the  second  week ;  if  in  the  evening  hours  the  fever  rises  con- 
siderably, when  it  only  remits  in  the  morning  with  considerable  sweating ; 
when  percussion-dulncss  persists,  and  liquid  clanging  rhonehi  are  still  heard 
over  the  affected  part,  then  in  such  a  case  acute  pulmonic  phthisis  may  set  in. 

The  sputa  become  muco-purulent ;  and  when  an  examination,  microscopi- 
callv,  is  made,  and  the  characteristic  elastic  fibres  of  the  lung  are  to  be  seen 
in  tbem,  it  is  evident  that  the  cheesy  tissue  of  the  diseased  lung  is  breaking 
up,  and  the  diagnosis  of  acute  pulmonary  phthisis  is  no  longer  doubtful,  and 
which  may  prove  fatal  in  a  few  weeks,  especially  if  the  fever  is  violent. 

But  sometimes  the  fever  ceases,  expectoration  diminishes,  and  the  patient 
improves,  retaining  signs  of  induration,  however,  and  retraction  of  the  parietes 
of  the  chest  over  the  affected  part,  and  often  even  signs  of  a  cavern  (generally 
from  bronchiectasis)  in  the  pulmonary  substance. 

When  an  acute  catarrh  is  likely  to  terminate  in  pulmonary  phthisis,  that 
result  is  generally  indicated  only  by  the  comparative  gravity  and  endurance 
of  the  symptoms,  rendered  more  certain  by  the  sputa  becoming  rusty,  and  by 
physical  signs  of  pleurisy  or  consolidation  of  the  lung. 

The  chronic  form  of  pneumonia  which  precedes  acute  pulmonary  phthisis 
may  begin  very  insidiously.  A  slight  catarrh  is  usually  the  first  indication 
of  Its  commencement,  in  which  the  general  health  suffers,  the  patient  becom- 
ing thin  and  losing  his  appetite.  Then  comes  increased  body-heat,  with 
physical  signs  of  consolidation  and  softening  of  the  lung.  This  chronic  form 
of  catarrhal  pneumonia  may  tend,  on  the  one  hand,  to  recovery  or  to  exten- 
sion, more  or  less  rapid,  of  the  induration  ;  and  the  typical  cases  are  such  as 
find  their  way  into  hospital  one  winter  after  another,  improving  under  the 
careful  nursing,  food,  and  medicines  for  the  time ;  but  each  attack  spreading 
the  induration  and  subsequent  softening  over  a  greater  extent  of  lung,  till  at 
last  they  die  from  a  severe  pneumonic  process  or  extensive  deposit  of  tubercle 
in  the  lung.  This  latter  event  is  the  greatest  danger  to  most  consumptive  or 
phthisical  patients.  The  deposit  may  occur  at  any  sta^e ;  and  hence  no  form 
of  pulmonary  phthisis  can  ever  warrant  an  unconditionally  favorable  pn)g- 
nosis. 

(b.)  Symptoim  of  Tuberculo-piieumonic  Phthisis, 

These  cases  are  generally  more  or  less  chronic,  and  the  tubercular  element 
is  indicated  in  the  commencement  with  some  slight  cough  of  a  dry  hacking 
character,  most  frequently  induced  on  rising  in  the  morning  and  going  to  bed 
at  night.  The  cough  at  first  seems  simply  intended  to  clear  the  throat,  the 
irritation  being  mainly  referred  to  the  pharynx,  which  is  often  red,  rough,  and 
coated  with  tenacious  mucus.  As  the  cough  becomes  more  fully  expressed  a 
scanty  expectoration  occurs,  of  ropy  or  gluirv  mucus,  hardly  discolored,  or 
only  slightly  streaked  or  stained  by  a  trace  of  blood.  Dyspepsia,  sick  head- 
ache, biliousness,  and  loss  of  apiKJtite  prevail.  The  patient  is  feeble,  easily 
iatigue<l,  feels  une(}ual  to  his  usual  work,  has  burning  heat  of  the  soles  of  the 
foet  at  night,  and  some  ])erspiration  in  the  morning ;  his  nights  are  restless,  so 
that  he  risi^  in  the  morning  weary  and  unrefreshed  by  sleep.  He  is  irritable 
and  often  depressed  in  spirits,  his  ap|)etite  c^ipricious,  with  dyspe{)sia — a  most 
conbtant,  important,  ami  early  symptom, — and  he  is  convinced  of  a  sensible 
loss  of  fl(«h.  His  muscles  become  flabby,  the  countenance  pale,  the  conjunc- 
tiva iKJcomes  pearly-white,  and  the  pupil  of  the  eye  dilate<l.  These  symptoms 
are  accompanied  by  a  i)ernmnently  accelerated  ])ulse,  from  90  to  140.  The 
cough  after  a  time  begins  to  recur  at  inter\'als  during  the  day,  and  especiallv 
after  the  least  exertion.  He  is  now  sensibly  aware  of  being  "short-winded,^' 
HO  that  active  exercise  exhausts  him,  and  he  must  rest  at  intervals  if  he  walks 
fast  or  goes  up  a  stair.     The  numlK'r  of  respirations  per  minute  is  now  in- 
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creased,  the  pulse  accelerated,  especially  towards  evening,  and  deficient  m 
force.  Febrile  paroxysms  are  persistent  and  of  daily  occurrence;  and  eleva- 
tion of  temperature,  as  measured  by  the  thermometer,  is  a  constant  phenome- 
non capable  of  being  appreciated  for  many  weeks  before  phvsical  signs  beGome 
decided  (Davy,  Ringer).  There  is  also  correspondence  between  the  eleva- 
tion of  temperature  and  the  activity  of  the  growth  of  tubercles  in  the  lungs ; 
such  that  when  it  goes  on  ra])idly  the  elevation  of  temperature  is  high,  aiid 
vice  verifd.  This  elevation  of  temperature  is  persistent,  varying  from  103"  to 
104°  Fahr.,  for  several  weeks  before  diminished  weight  or  physical  signs  indi- 
cate the  undoubted  presence  of  tubercle  (Ringer).  This  stage  or  state  of  things 
may  last  a  few  weeks  or  a  few  months;  and  even  the  patient  often  pevive8,and 
seems,  to  an  unpracticed  eye,  for  a  short  time  to  have  recovered  his  good  gen- 
eral health,  were  it  not  for  a  sense  of  weakness  and  undue  exhaustion  after 
such  exercise  as  he  has  been  daily  accustomed  to. 

The  disease,  however,  silently  proceeds,  and  all  the  preceding  symptoms  are 
gradually  hut  sensibly  aggravated.  A  large  amount  of  tubercle  mav  have 
grown  during  the  earlier  stage ;  and  after  a  time  the  intervening  portions  of 
lung  become  so  congested  that  bronchial  irritation,  with  intercurrent  attacks 
of  pneumonia,  are  of  frequent  occurrence.  Ra[)id  softening  of  the  tubercles 
takes  place  in  those  in  whom  constitutional  weakness  or  vulnerability  is  in- 
tense ;  and  with  the  continued  discharge  of  pus  from  the  lungs,  hectic  fever 
becomes  permanently  established,  and  the  sweat  from  the  head  and  chert 
towards  morning  is  often  so  profuse  that  the  patient  lies  bathed  in  perspira- 
tion. The  cough  is  then  more  distressing,  the  sputa  purulent,  and  the  pulse 
more  frequent,  perhaps  from  90  to  110.  The  emaciation,  consequently,  is  now 
well  marked  and  decided.  The  duration  of  these  phenomena  is  very  indefi- 
nite— a  few  weeks  to  many  months  may  end  in  a  fatal  issue.  During  ita  prog- 
ress, however,  the  disease  occasionally  intermits  and  becomes  latent,  so  that 
often  there  is  for  a  time  a  marked  amendment,  and  the  patient  regains  some 
strength — a  most  imiM)rtant  interruption,  to  be  sedulously  taken  advantage  of 
for  the  purijose  of  promoting  the  tendency  to  cure.  But  fresh  tubercles  may 
continue  to  grow  during  these  intervals,  so  that  the  lung-tissue  is  still  further 
encroached  upon  by  the  newly-formed  growth  ;  fresh  local  irritation  is  set  up, 
all  the  general  symptoms  are  aggnivated ;  sickness  and  rejection  of  food  are 
now  often  excited — the  expectoration  becoming  more  profuse,  of  a  purulent 
character,  and  often  streaked  with  blood. 

When  these  symptoms  attain  their  highest  degree  of  nitensity,  and  caverns 
are  formed,  the  hectic  is  followed  by  cold  clammy  sweats  and  great  exhaus- 
tion towards  noon  and  again  at  night ;  the  apjKitite  is  lost ;  a  colliquative 
diarrh(ra  may  suj)er\'ene  from  the  deposit  of  tubercles  and  ulceration  of  the 
intestines ;  the  sputa  are  often  pure  pus,  as  from  an  abscess,  but  at  length  they 
become  little  more  than  a  rusty  sanguineous  mucus ;  the  pulse  rapidly  in- 
creases to  110  or  150;  the  emaciation  is  excessive;  the  hair  falls  off ;  cata- 
menia  cease;  pleurisy  or  pneumothorax  may  su|K?rvene;  ulceration  of  the 
larynx ;  and,  amidst  this  general  wreck  of  material  existence,  the  mind  is  often 
firm,  collected,  and  even  hopeful  to  the  last. 

As  soon  as  the  cavity  which  forms  is  in  free  communication  with  the  bron- 
chi, the  cough  is  often  greatly  relieved.  The  duration  of  this  stage  is  gen- 
enilly  shorter  than  the  former,  but  still,  notwithstanding  the  existence  of  one 
or  more  cavities,  it  often  lasts  many  months.  Afi  the  fatal  end  approaches, 
the  apiK'tite  fails  more  completely  ;  sleep  can  only  be  obtained  bv  narcotics; 
the  integuments  on  which  the  patient  lies  are  ai)t  to  l>ecome  inflame<i,  sore, 
and  even  to  die  from  the  constant  pressure ;  (iKlema  of  the  feet  and  ankles 
sets  in  ;  and  with  the  approach  of  death,  suffocative  dyspncea  may  render  the 
death-struggle  extremely  painful.  In  other  ca^es  a  wandering  delirium  en- 
shrouds the  mind,  or  coma  sui)ervenes;  and  the  prolonge<l  and  weary  illneas 
is  tranquilly  ended  by  the  gentle  and  welcome  appnmch  of  death. 
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Such  is  a  short  outline  of  the  course  and  phenomena  of  this  destructive  dis- 
It  sometimes  terminates  life  within  a  few  weeks,  or  extends  over  six  or 
eight  months,  while  it  occasionally  lasts  several  years,  with  marked  intermis- 
sions in  its  progress. 

There  are  certain  circumstances  which  promote  the  chances  of  a  remission, 
and  of  which  important  advantages  may  be  taken  in  the  treatment — namely, 
(1.)  Originally  good  constitution;  (2.)  Non-inheritance  of  scrofula;  (3.) 
Direct  inheritance  of  longevity  ;  (4.)  Limited  extent  of  local  lesion  ;  (5.)  In- 
tegrity of  other  organs,  unimpaired  digestion,  absence  of  fever,  vigorous  ner- 
vous system,  quiet  pulse ;  (6.)  Influence  of  age — the  period  when  the  young 
body  is  making  its  growth  is  the  period  of  greater  danger.  The  tolerance  of 
lesions  and  the  periods  of  remission  are  less  during  the  growing  age,  and  are 
increased  just  when  the  body  has  completed  its  process  of  increase. 

The  following  is  a  short  analysis  of  the  principal  local,  constitutional,  and 
stethoscopic  signs  of  pulmonary  phthisis. 

Affections  of  the  bronchial  membrane  and  mucous  membranes  of  the  pharynx 
and  larynx  are  certainly  the  most  frequent  concomitant  symptoms  of  phthisis; 
but  the  part  of  the  bronchial  membrane  affected  is  not  always  the  same. 
Most  commonly  the  mucous  membrane  of  the  smaller  bronchial  tubes  is  first 
aflected ;  then  that  of  the  larger  ones,  the  disease  gradually  ascending  till  it 
often  ends  in  a  chronic  laryngitis,  with  a  partial  or  total  loss  of  voice.  In  a 
few  cases,  however,  this  order  is  inverted,  and  almost  the  flrst  symptom  is  a 
laryngitis,  with  hoarseness,  partial  loss  of  voice,  and  constriction  of  the  throat ; 
after  which  the  disease  descends  to  the  larger  and  then  to  the  smaller  bronchi, 
when  the  patient  begins  to  expectorate;  his  pulse  becomes  hurried;  he  loses 
flesh ;  and  all  the  unerring  symptoms  of  phthisis  are  established ;  while  pleurisy, 
pneumothorax,  jmeumonia,  bronchitis,  and  haemoptysis  are  the  mofe  important 
intercurrent  complications;  while  amongst  the  more  chronic  are  ulcerations  of 
the  bowels,  scrofulous  inflammation  of  the  epiglottis,  larynx,  trachea,  bronchial 
glands,  or  tuberculous  meningitis. 

The  expectoration  which  takes  place  in  phthisis  from  the  bronchial  mem- 
brane is  usually  purulent,  the  pus  thrown  up  in  the  early  stages  being  for  the 
most  part  of  good  quality,  and  formed  into  ** sputa,"  sometimes  sinking,  and 
sometimes  swimming  in  water.  It  may  be  either  of  a  sweet,  insipid,  or  saltish 
taste,  as  experienced  by  the  patient.  As  the  disease  advances,  pus  is  often 
expectorated  pure,  as  from  an  abscess,  and  without  any  separation  into  sputa, 
and  is  sometimes  mixed  with  particles  of  a  curdy  substance. 

In  the  last  stages  of  consumption  the  sputa  are  often  of  a  rusty  green,  a 
dirty  sanies,  or  a  rusty  muciform  serasity.  The  quantity  expectorated  varies 
greatly — sometimes  only  a  few  sputa,  or  not  more  than  half  an  ounce  in  the 
twenty-four  hours,  and  then  perhaps  more  than  a  pint  in  the  same  period,  so 
that  in  a  few  weeks  the  patient  has  often  expectorated  more  than  his  own 
weight  of  pus.  If  a  small  abscess  has  burst  into  the  bronchi,  the  sputa,  though 
somewhat  increased  in  quantity,  are  hardly  changed  in  character ;  but  if  tne 
abscess  be  large,  the  quantity  thrown  up  is  proportionally  great. 

Hcemoptysis. — Hemorrhage  may  precede,  or  be  contemporaneous  with,  or 
succeed  to  the  pulmonary  affection.  If  it  precedes,  the  patient,  being,  as  he 
imagines,  in  excellent  health,  is  suddenly  seized  with  hcemoptysis,  followed  by 
cough.  This  attack  subsides,  but  a  second  and  third  follow,  till  the  condition 
of  pulmonary  phthisis  becomes  undoubted ;  for  in  the  majority  of  cases  hemop- 
tysu  is  followed  by  a  more  or  less  serious  irritation  of  the  lung  and  pleura 
(pleiiro-pneumonia),  which  may  for  once  be  resolved,  but  if  oft«n  repeated 
generally  ends  in  phthisis.  When  such  is  the  result,  it  is  indicated  by  the 
continuance  of  fever,  and  proportional  impairment  of  the  general  health. 
Blight  pains  are  felt  in  the  chest,  and  generally  considered  rheumatic  by  the 
patient;  the  respiration  remains  hurrie<l,  and  muco-purulent  expectoration 
commences.     In  most  of  the  (*ases  in  which  a  healthy  person  thus  sufiers  after 
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an  attack  of  hsDmoptysis,  it  is  presumed  tfiat  blood  remains  behind  in  the  brontki 
and  alveoli,  leading  by  its  irritation  to  a  pneumonia  which  undergoes  the  ekee^ff 
tramforrnntion  (tyrosis),  and  afterwards  breaks  dovm.  From  such  cauiiee  nu- 
merous and  excessive  losses  of  blood  by  haemoptysis  are  apt  to  occur,  gener- 
ally from  erosion  or  bursting  of  a  branch  of  the  pulmonary  artery  ninniog 
along  in  the  wall  of  the  cavity.  In  this  respect,  however,  the  hsmopty^u  ^ 
phthisis  must  be  distinguished  from  the  recurrent  and  minute  haemoptysis  of 
an  aneurism  opening  into  the  air-passages. 

Haemoptysis  more  commonly,  however,  occurs  later  in  pulmonary  phthisis, 
increasing  the  debility,  aggravating  the  symptoms,  and  hastening  the  fktml 
issue.  The  quantity  of  blood  lost  Ls  sometimes  only  enough  to  streak  the 
sputa,  at  others  a  few  teaspooufuls,  but  in  some  instances  so  profuse  as  to 
amount  to  one,  two,  or  more  pints.  In  the  still  more  advanced  stages,  though 
cases  occur  in  which  the  quantity  of  blood  thrown  up  is  very  great,  yet  more 
usually  it  is  trifling,  and  more  resembles  a  bloody  sanies  than  pure  blood. 

An  attack  of  haemoptysis  occurring  without  any  obvious  cause  or  injury  ib 
of  bad  omen.  It  shows  some  morbid  friability  of  the  branches  of  the  bron- 
chial arteries  terminating  in  the  bronchial  mucous  membrane,  and  associated 
with  a  tendency  to  inflammatory  diseases  of  the  pulmonarv  tissue. 

The  dysptifea  is  generally  great  in  phthisis,  tlie  patient  bemg  unable  to  make 
any  active  exertion,  or  even  to  read  a  few  lines  without  pausing.  The  dyspiNBa, 
however,  is  not  always  proportioned  to  the  amount  of  mischief;  for  there  are 
instances  in  which  the  respiration  has  been  performed  with  facility,  even  when 
two-thirds  of  the  lungs  have  been  in  the  destructive  disintegration  of  pulmo- 
nary phthisis.  It  Is  when  the  respiratory  surface  becomes  considerably  dimin- 
ished by  deposit  of  tubercles  in  the  bronchi  and  air-cells  that  dyspnoea  becomes 
most  expressed ;  so  that  a  high  frequency  of  respiration,  without  percussioii- 
dulness  and  without  bronchial  breathing,  is  one  of  the  most  important  signs 
that  the  phthisis  is  "tuberndar,**  If  a  patient  with  consolidation  and  destrue- 
ti(m  going  on  of  the  lung  has  hitherto  or  only  slightly  been  short  of  breath, 
is  observed  to  get  a  high  frequency  of  respiration  and  painful  dvspnoea,  with- 
out those  phenomena  being  explained  by  an  increase  in  the  physical  symptoms 
of  consolidation  and  destruction  of  the  lungs,  or  increase  of  pyrexia,  then  it 
is  to  be  strongly  suspected  that  the  existing  phthisis  is  conijmcated  with  tu- 
bercle. 

The  Sto7narh  is  more  or  le,<s  diseased  in  threcvfifths  of  the  cases  of  phthisis; 
yet  it  so  seldom  givers  rise  to  any  well-marked  symptom,  that  for  the  nio?t  part 
any  lesion  there  may  be  said  to  be  latent.  In  the  worst  casei?  the  symptoms 
are  only  a  capricious  apjH^tite,  indigestion,  some  pain  in  the  epiga^itnum,  and 
vomiting  after  coughing.  The  indigestion  is  peculiar.  With  reference  to  fat 
and  fat  meat,  the  <iislike  of  consuinjKive  patients  to  such  fV>o<i  is  unquestion- 
able; so  that  the  fat  an<l  the  lean  parts  have  to  be  adjusted  to  the  likings  of 
the  patient"*;  and  it  is  generally  of  no  use  giving  to  them  any  but  the  leanest 
parts  of  the  meat.     They  are  ])artial  to  fish,  and  especially  to  soles. 

The  Jtdt'stimd  Camd  is  at  least  as  fW'quently  affected  as  the  stomach  in 
phthisis;  but  in  general  the  abdomen  is  without  pain.  The  only  marked  cir- 
cumstance is,  that  the  stools  are  more  copious  than  in  health,  the  body  being 
unable  to  appn>priate  the  accustomed  (juantity  of  nutriment  prepareil  by  the 
stomach.  As  the  disease  advances,  the  j)atient  often  suffers  from  irritable 
bowels,  or  from  diarrh<ea  alternating  with  constij)ation;  while,  towards  the 
close  of  the  disease,  the  diarrhcea  often  be<*omes  collicjuative,  hastening  the 
fatal  result.  In  some  few  instances  the  peritoneum  ruptures,  and  the  patient 
dies  of  poritonitiit ;  while  in  a  somewhat  larger  numl)er  ajtcifej*  is  a  common 
occurrence. 

The  Liver  undergoes  fatty  degeneration  in  about  one-third  of  the  cases,  and 
so  remarkable  a  k^siou  might  be  exjx^cttMl  to  give  rise  to  some  particular 
symptoms;  but  this  is  not  the  case.     It  may  occasionally  be  felt  somewhat 
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enlarged,  but  neither  pain,  nor  altered  state  of  the  secretions,  or  other  circum- 
stances, denote  its  diseased  condition.  How  far  this  condition  results  from 
the  feeding  on  cod-liver  oil  and  cream  or  milk,  the  most  usual  remedies  in 
pulmonary  phthisis,  is  not  vet  sufficiently  appreciated ;  but  so  large  and  con- 
stant a  supply  of  &t  must  have  no  small  influence  on  the  induction  of  fatty 
liver. 

The  emaciation  so  remarkable  in  this  disease  is  common  to  nearly  all  the 
tiflBues  of  the  body — the  adipose  tissue,  the  muscles,  the  bones,  and  even  the 
intestines  and  skin  are  thinned.  This  emaciation  oflen  commences  before  the 
duease  can  be  said  to  be  well  established,  so  that  the  patient  has  often  lost 
one  or  two  stones  in  weight  before  he  applies  for  medical  advice.  In  the" 
more  advanced  stages  emaciation  progresses  in  a  i)eculiar  manner,  the 
patient  losing  perhaps  three  pounds  in  one  week,  and  gaining  two  pounds  or 
more  in  the  next;  and  this  alternation  of  gain  and  loss  goes  on  for  many 
weeks  or  months,  but  generally  leaving  a  balance  against  the  patient.  To- 
wards the  close  of  life  the  loss  greatly  surpasses  the  gain,  and  occasionally 
amounts  to  four,  five,  six,  and  seven  pounds  in  a  week.  The  total  loss  the 
patient  sustains  is  ))erhaps  from  one-third  to  half  his  whole  weight. 

The  Mind,  though  not  capable  of  continued  exertion,  is  generally  perfect 
throughout  the  disease,  or  only  wanders  during  the  few  last  days  of  existence. 
It  is  seldom  the  patient  dreads  the  future,  or  despairs  of  the  present;  for 
nature,  however  threatening  liLs  symptoms,  has  imparted  a  singular  buoyancy 
to  hi«  hopes.  He  always  says  he  is  better;  would  be  quite  well  but  for  his 
cough ;  feels  able  to  take  a  long  walk ;  and  sometimes  (in  expectation  merely) 
enjoys  his  meals; — yet,  with  all  this,  he  may  faint  if  he  attempts  to  cross  the 
room,  or  nauseate  when  hLs  food  is  brought  to  him. 

8uch  are  the  general  and  special  symptoms  o( pulmonary  phthisis,  A  phys- 
ical examination  of  the  chest  will  yield  many  valuable  additions  to  our  means 
of  diagnosis,  and  enable  us  to  determine,  not  only  that  the  lung  is  diseased, 
but  al^  the  particular  part,  and  the  state  in  which  it  may  be.  Thus  the  dis- 
ciiveries  of  Laennec  and  Avenbrugger  have  now  rendered  the  diagnosis  of 
pulmonary  lesions  almost  as  ])erfect  as  though  the  disease  was  exposed  to 
sight  Nevertheless,  there  is  no  single  sign  by  which  the  existence  of  tuber- 
cles in  the  lungs  is  clearly  indicated ;  therefore  the  general  symptoms  must 
invariably  be  judged  of  in  combination  and  comparison  with  the  information 
obtained  by  physical  signs. 

Not  a  little  has  been  written  as  to  the  possibility  of  detecting  what  has  been 
called  a  " pretul>ercular  stage  of  phthisis"  (E.  Smith  and  otliers).  By  this 
expression  writers  mean  that  there  exists  an  abnormal  physical  conditicm  of 
the  lungs  and  of  the  b<Mly  preceding  the  deposition  of  miliary  tubercles  in 
the  lungs,  which  condition  is  cafmble  of  demonstration  by  certain  signs  or 
symptoms. 

Some  physicians  believe  that  no  local  physical  sign  of  disease  is  indicative 
of  the  existence  of  phthisis  before  the  growth  of  tubercU,  but  that  the  tendency 
to  the  tuberculous  state  is  to  be  inferred  from  the  presence  of  a  series  of 
cachectic  symptoms,  which  from  experience  are  frequently  found  to  terminate 
in  tuberculous  disease  of  the  lungs.  Others  believe  not  only  that  such  svmj>- 
toms  are  present,  but  that  they  can  detect  such  physical  signs  as  are  belie vt^i 
to  indicate  a  i)eculiar  local  condition  of  the  lung — a  stage  anterior  to  the  dq)o- 
mtion  of  tubercle,  "The  slightcist  sulx'lavicular  dull  ])ercussion-sound,  with 
lewened  vesicular  murmur,  less  forcible  and  deep  inspinition,  and  flattening 
of  the  ajMiX  of  the  lungs,"  are  descril)ed  as  the  physical  signs  of  this  so-called 
|>r0<tiA«rrt<^xr  state  (Maukham).  But,  however  much  practitioners  may  ac- 
custom themselves  to  detw't  the  nhysicul  signs  of  known  pathological  condi- 
tions, there  are  statc»s  of  the  ImmIv  between  cachexia  and  local  kvions  so  nicely 
balanced  that  no  definite  l(K*al  morbid  state  can  be  as<Til)ed  to  them,  and 
therefore  no  physical  signs  can  )x'  associated  with  such  a  negative  i>osition 
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apart  from  those  of  health.  The  so-called  "pretubercular  stage  of  pbthww  i:: 
undoubtedly  an  instance  of  this  kind.  The  best  auscultators  have  admitted 
that  there  are  no  distinct  and  infallible  signs  by  which  we  can  with  ocrtaintT 
diagnose  the  early  existence  of  miliary  tubercle;  and  it  is  also  known  that 
solitary  growths  of  tubercle  do  not  of  themselves  produce  the  slightest  change 
in  the  percussion -sound  of  the  lungs."  On  the  contrary,  most  physicians  be- 
lieve that  the  slightest  subclavicular  dull  percussion-sound,  the  leas  forcible, 
deep,  harsh,  or  tubular  inspiration,  with  lessened  vesicular  murmur,  pro- 
longed expiration,  increased  vocal  resonance,  and  flattening  of  the  apex  of 
the  lungs,  when  combined  with  the  well-known  general  symptoms  already 
mentioned,  leave  little  doubt  that  the  actual  presence  of  destructive  lesions, 
and  perhai)s,  but  not  necessarily,  tubercle  is  indicated.  While,  therefore,  it 
is  imperative  on  the  student  and  practitioner  to  educate  their  ear  to  the 
utmost  in  the  detection  and  appreciation  of  the  finest  thoracic  murmun,  it  is 
unjust,  a.s  already  observed,  to  expect  through  the  stethoscope  more  informa- 
tion than  it  is  fitted  to  convey.  A  too  exclusive  study  of  physical  signs,  to 
the  almost  disregard  of  general  symptoms  and  the  teachings  of  morbid 
anatomy,  not  only  does  injustice  to  the  8cicnce  of  Medicine,  but  the  lives  of 
patients  are  endangered  when  treatment  is  solely  found^^d  on  the  former.  It 
IS  by  general  symptoms,  such  as  those  which  Todd,  Clark,  Bennett,  Niemeyer, 
Ancell,  Hutchinson,  and  Ringer  have  so  fully  elucidated,  that  the  practitioner 
will  be  able  to  recognize  a  "  pretubercular  stage  of  phthisis,"  and  not  by  local 
physical  phenomena  alone. 

A  very  interesting  illustration  of  this  is  afforded  by  some  recent  observa- 
tions made  by  Dr.  Sidney  Ringer  on  the  value  of  thermometric  obsenration 
as  indicative  of  a  pretubercular  stage  of  phthisis.  He  has  been  able  to  recog- 
nize a  persistent  elevation  of  temperature  as  the  invariable  precursor  of  the 
growth  of  tubercle  in  any  organ.  Thw  persistent  elevation  of  temperature 
existed  for  several  weeks  before  diminb<ned  weight  or  other  physical  signs 
indicating  the  growth  of  tubercle  in  the  lungs  could  be  appreciated.  Ai\er 
a  certain  time,  however,  growth  of  tubercle  l)egan  to  be  apparent  by  ph\T«ical 
signs  in  the  apices  of  the  lungs.  This  elevation  of  temperature  is  pnuiably 
due  either  to  the  general  condition  of  the  body  or  to  the  deposition  of  tubercle 
in  ib<  various  organs.  It  is  probably  due  to  tlie  state  of  the  body,  rather  than 
to  the  second  of  these  processes ;  and  if  so,  may  not  the  rise  of  tenii)erature 
be  regarded  in  the  light  of  the  rise  of  temiRTuture  from  an  infective  process 
going  ou,as  in  pya?UHa  ?  The  temperature  may  be  taken  as  a  measure  of  the 
amount  of  the  doi)()sit,  and  any  fluctuations  in  the  teuiiKjrature  indicate  cor- 
responding fluctuations  in  the  intensity  of  the  (liseasi\  The  temi)erature  is  a 
more  accurate  measure  of  the  amount  of  lesion  than  either  the  physical  sijnu 
or  nitional  symptoms.  By  means  of  increased  l><Mly-tcm|K»niture  we  are  aole 
to  detect  the  deposit  of  tubercle  long  before  any  physical  sign  is  j)resent,  and 
when  the  symptoms  are  insufficient  to  justify  such  a  diagnosis.  By  means  of 
the  bo(iy-teni]K'niture  we  are  .able  to  diagnosticate  tuberculosis,  even  when 
throughout  the  course  of  the  disorder  there  is  no  physical  sign  indicating  the 
tuberculous  deposition  in  any  organ,  and  whert^  the  syui]>toms  are  insuflicient 
to  lead  to  a  correct  diagnosis,  ft  is  probably  by  means  of  the  body-teni])era- 
ture  that  the  abatement  in  the  active  general  condition  and  the  cessation  of 
tubercular  deposition  may  be  ascertained,  and  the  conclusion  reached  that 
the  persistence  of  the  physical  signs  is  due  to  obsolescent  tuben'lcs,  and  to 
chronic  thickening  of  the  lung^tissue  between  the  deposits.  In  illustration  of 
this  latter  statement  Dr.  Ringer  gives  two  auics.  His  obser\'ations  were  made 
on  jMitients  in  University  College  Hospital ;  and  he  kindly  permitted  me  to 
read,  in  MS.,  and  to  use,  a  summar}'  of  his  observations. 

Physical  Signs. — In  the  following  details  a  systematic  examination  of  the 
])atient  is  prescribi'd,  af\er  the  method  recommendiHl  by  Dr.  Fuller;  otherwise 
the  diagnosis  is  a  matter  of  extreme  uncertainty  to  those  unpracticed  in  cod- 
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ducting  a  physical  examination  of  the  chest.  The  physical  signs  are  obtained 
bv — (1.)  Inspection;  (2.)  Palpation;  (3.)  Mensuration;  (4.)  Percussion;  (5.) 
Auscultation  of  the  chest. 

The  physical  signs  of  pulmonary  jphthisis,  in  the  order  of  their  relative  fre- 
quency, may  be  stated  as  follow  :  Dulness  of  percussion  (constant)  ;  deficiency 
ofrespiratarymumiur;  brorichi<il  voice ;  rough  inspiration:  expiration  prolonged ; 
mobuity  of  chest-wall  lessened ;  flattening  of  chest-wall;  tubular  quality  of  respira- 
tion ;  dry  crepitation ;  UKivy  itispiratory  sound. 

The  physical  sicns  denoting  a  few  small  scattered  tubercles  are, — (a.)  In- 
fpirtUion  rough  aim  dry,  and  its  intensity  increased ;  (b.)  Expiration  prolonged 
— compared  with  its  normal  intensity  and  duration,  as  eiglU  to  two ;  (c.)  Bron- 
chophony in  rare  cases  (Pollock). 

Of  indurations,  and  perhaps  tubercle  in  groups  or  masses,  the  physical 
sinis  are, — Pulmonary  crumpling  sounds;  dry  crackling  rhonchus;  sonorous 
mbilant  rhonchus,  indicative  of  bronchial  irritation ;  inspiration  rough  and  dry, 
intensity  itureased ;  the  intensity  and  duration  of  expiration  viereased,  and  its 
amdity  blowing ;  slight  bronchophony;  diminished  local  fremitus ;  slight  duljiess, 
localized  and  distinct ;  hearths  sounds  transmitted ;  and  in  certain  cases  a  sub- 
daman  murmur  (Pollock). 

In  eighty  cases  of  incipient  phthisis  observed  by  Dr.  J.  Pollock,  the  rela- 
tive frequency  of  the  physical  signs  was  as  follows,  commencing  with  the 
most  frequent :  Mobility  of  chest-walls  lessened ;  flattening  of  chest-walls ;  dulness 
on  percussion ;  deficiency  of  respiratory  murmur,  rough  inspiration ;  expiration 
prolonged;  tubular  quality  of  respiration;  bronchial  voice;  dry  crepitation; 
wavy  inspiratory  sound. 

If  the  chest  of  a  patient  laboring  under  incipient  phthisis  be  carefully  ex- 
amined, we  may  at  first  observe  nothing  remarkable,  unless  the  indurations 
shall  be  large  in  amount  or  confined  to  one  side  of  the  chest.  Abnormally 
rapid  respirator}'  movements  indicate  a  large  amount  of  tubercle ;  and  there 
18  decreased  expansion  of  the  chest  in  the  infra-  and  ^ipra-clavicular  regions 
on  the  affected  side,  or  flattening  of  the  chest-walls  at  the  place  affected ;  and 
if  both  sides  are  equally  affected,  this  flattening  Ls  apt  to  escape  attention. 
If  the  disea«;  be  further  advanced,  we  find  the  patient  emaciated,  together 
with  a  singular  immobility  or  incapacity  of  dilatation  of  that  portion  of  the 
chest  immediately  below  the  clavicle,  so  that  he  breathes  cnieflv  by  his 
shoulders  and  diaphragm,  and  is  unable  to  ''  fill  his  chest,"  especially  during 
forced  inspiration.  The  respirations  are  now  greatly  increased  in  frequency. 
In  the  latter  stages  of  the  disease  the  respiratory  movements  are  still  more 
rapid.  The  clavicles  appear  peculiarly  prominent,  in  consequence  of  the 
flattening,  depression,  or  falling  in  of  the  sujmi-  and  i;>/ra-clavicular  regions. 
A  fluctuating  impulsive  movement  may  be  obvious  in  the  upjxir  intercostal 
spaces,  generally  on  the  lefl  of  the  sternum,  due  to  the  action  of  the  pul- 
monary artery  or  base  of  the  heart.  At  a  still  more  advanced  stage,  if  an 
abscess  has  burst  into  the  cavity  of  the  pleura,  and  caused  pneumothorax,  the 
affected  side  is  not  only  motionless,  but  distended  and,  as  it  were,  bulging  out. 

Palpation  during  the  early  stage  may  disclose  deficient  expansion  in  the 
infror  or  «*;>ra-clavicular  regions ;  and  if  there  is  increased  vocal  fremitus  at 
the  apex  of  the  lung,  it  l)etokens  consolidation  of  the  lung-tissue  underneath. 
In  the  advanced  stages  of  the  disea«»e,  marked  vocal  fremitus  betokens  a  large 
cavity,  superficial,  and  in  free  communication  with  the  air-passages.  It  may 
be  rhonchial,  or  gurgling,  or  like  fluctuation.  If  the  lung  has  shrunk,  the 
heart  may  be  felt  beating  out  of  its  proper  place. 

Mensuration  with  calipers,  in  the  early  stage,  may  detect  a  slight  diminu- 
tion in  the  antero-posterior  diameter  of  the  infra-cJavicular  region,  and  a  de- 
crease in  the  local  expansion  movement.  As  the  disease  advances,  the  size 
of  the  side  affecte<l  diminishes  both  in  its  transverse  and  antero-posterior  diam- 
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cter,  probably  due  to  atrophy  and  cicatricial-like  contraction  of  the  lung:, 
collapse  of  air-cells,  or  firm  pleural  adhesions. 

Perr.uHHwn  during  the  earlier  stages,  so  long  as  air  penetrates  the  pulmonarT 
tissue  equally  on  both  sides  of  the  chest,  does  not  convey  any  definite  infor- 
mation. Dulness  does  not  always  follow  even  when  considerable  ma^Ms  of 
tubercle  exist  at  the  ai)ex,  unless  the  masses  arc  very  superficial,  when  the 
sense  of  resistance  to  the  fingers  is  also  increased.  But  if  a  portion  of  healthy 
or  emphysematous  lung  intervenes  between  the  consolidated  lung  and  the 
chest-walls,  there  will  still  be  clear  resonance  over  the  affected  part.  Perci»- 
sion  should  be  practiced  during  deep  inspiration,  and  then  during  deep  expi- 
ration. If  tubercles  exist,  it  will  then  be  found  that  in  percussion,  under  a 
full  inspiration,  the  resonance  is  increased  on  the  affected  side,  but  very  tiif^hthf 
as  compared  with  that  on  the  healthy  side ;  whereas,  if  percussion  be  made 
under  a  full  expiration,  the  dulness  will  be  far  greater  on  the  afllected  side 
than  over  the  healthy  lung  (Fuller,  pp.  42, 44, 365).  It  is  differences  rather 
than  actual  quality  of  sound  on  which  an  opinion  must  be  based.  In  the 
more  advanced  stagas,  j>ercussion  elicits  evidence  of  dulness  more  intense  and 
more  widely  spread.  In  the  latter  stages,  where  vommt  exist,  percussion  will 
be  absolutely  dull  if  one  or  more  small  vomicae  are  filled  by  purulent  mate- 
rial, or  surrounded  by  consolidated  lung.  If,  however,  the  same  cavities  are 
empty  and  superficial,  without  thickening  of  the  pleural  membrane,  the  dul- 
ness may  be  slight,  or  the  sound  on  percussion  resonant,  though  shallow  or 
amphoric.  "  Large  empty  vomica;,  with  thin  tense  walls,  yield  an  amphoric 
or  cracked-j)ot  resonance,  ....  and,  except  in  rare  instances  of  enormous 
superficial  vomica?,  with  thin  teiise  walls,  it  is  ahmx^^t  im{)ossible  to  judge  of 
the  size  of  a  cavity  by  the  result**  of  percussion"  (Fuller,  op.  ci7.,  p.  369). 

A  superficial  empty  cavity,  with  resilient  walls,  haying  free  communication 
with  the  upper  air-passages,  yields  a  cracked-i)ot  sound,  especially  when  the 
mouth  is  open,  and  all  obstacle  to  the  egress  of  air  removed. 

Auscultation  yields  extremely  variable  results.  Slight  harshness  of  respira- 
tion is  the  first  indication  noticeable,  with  prolongation  of  the  expiratory  mur- 
nuir,  and  "jerking  irregularity  of  the  respiratory  sounds."  When  these  phe- 
nomena are  persistent,  and  confined  to  one  side  of  the  chest,  they  indicate 
tubercle,  es])eoially  if  the  phenomena  of  "dry  clicking"  be  a<ldeil.  These 
j)henomena  are  earliest  marked  in  the  sitprn-i*capuhr,  supnt-cfaricufar^  and 
infra'clavlru/ar  regions.  If  the  physical  signs  of  l)ronchitis  (namely,  coarse- 
ness of  respiration,  with  small  l)ul)l)]ing  rales  and  sonorous  sibilant  rhonchi) 
are  persistent  in  these  regions,  and  inaudible  below  the  second  intercostal 
space,  and  still  more  so  when  e<mfined  to  (me  lung,  their  existence  warranti? 
the  suspicion  of  tubercle.  If  the  disease  is  advanced,  and  the  growth  of  tu- 
bercle involve  brontrhial  tubes  of  considerable  siz^e,  there  is  almost  entire  ab- 
sence of  vocal  resonance  and  of  respinitory  murmur  over  the  part  affected, 
with  th(^  sounds  of  bn»athing  exaggerated  in  the  adjoining  parts.  If  consoli- 
dation is  extensive,  the  sounds  of  the  heart  and  large  vessels  are  traiLsmitted 
to  a  greater  extent  than  in  health. 

The  diagnostic  value  of  murmur  in  the  pulmonary  artery  is  variously  esti- 
mated. It  is  often  present  in  many  phthisical  patients  at  the  secoiul  left 
stcrno-costal  articulation  (  Fuller,  p.  8()(5.  See  also  Sieveking,  in  Ijoneet, 
Feb.  11,  1M^)0). 

As  the  disease  a<lvances  into  the  second  stage,  auscultation  indicates  the 
presence  of  thin  irregular-sized  bubbling  riiles,  from  the  |uL«*siige  of  the  in- 
spired air  through  the  sotlened  and  liquefied  tubercles.  It  may  also  pn>ve 
that  coarse  and  hollow-sounding  respinition  exists  over  a  more  extensive  sur- 
faci?  than  heretofore ;  or  that  the  resj)irator}'  soinids  are  of  a  blowing  charac- 
ter (bronchial  l)reathing).  In  still  more  advam'ed  ctmditicms,  with  more  or 
less  empty  cavities,  the  n\<piration  is  heanl  to  Ih»  blowing  or  amphoric  and 
metallic ;  and  if  the  fluid  contents  of  the  cavity  rise  above  the  level  of  the 
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permeable  bronchi  which  lead  into  the  cavit}%  large  irregular  bubbling  r&les 
or  distinct  gurgling  may  be  heard.  Well-marked  pectoriloquy  (from  a  mere 
whisper)  is  the  form  of  vocal  resonance  most  pathognomonic  of  pulmonary 
tuberculosis  (Fuller,  1.  c,  pp.  363  to  370). 


(c.)  Acute  Miliary  TSihereuloatis,  or  Primary  Tubercular  Phthisis, 

This  affection,  from  its  rapid  course,  has  also  been  named  acute  pulmonary 
consumption.  It  is  expressed  by  febrile  symptoms  running  an  extremely 
rapid  course,  denoting  the  severity  of  the  constitutional  disturbance,  proving 
fatal  in  from  twenty  days  to  ten  or  twelve  weeks;  and  due  to  (a)  acute  miliary 
tuberculosis,  or  ib)  acute  pneumonic  phthisis,  or  to  both  combined. 

Acute  miliary  tuberculosis  has  usually  been  considered  to  be  a  compara- 
tively rare  disease ;  but  it  would  api>ear  that  this  fatal  affection  is  unusually 
prevalent  among  the  soldiers  in  Pans,  among  whom  also  the  chronic  form  of 
phthisis  is  very  common,  probably  more  so  than  even  in  our  own  army.  In 
1861,  M.  Colin  (Profi»sseur  agr^ge  au  Val-de-Gr&ce)  records /re  cases  of  aeute 
tuberculosvi  in  the  soldiers  of  the  garrison  of  Paris  (Parkes,  Army  Med,  Dej), 
San.  Report,  1860,  p.  357). 

The  disease  ocx-'urs  in  two  forms :  (1.)  One  form  is  connected  with  extensive 
infiltration  of  pneumonic  material  in  the  lungs,  with  irregular  softenings  in 
the  centres  of  some,  or  with  small  excavations  surrounded  by  patches  of  fresh 
hepatization.  (2.)  The  form  most  characteristic  of,  or  most  commonly  found 
in,  acute  phthisis  is  that  in  which  there  is  general  studding  of  both  lungs  with 
semi-transparent  gray  granulations,  combined  with  pneumonia  in  its  first 
stage,  bright  arterial  injection,  or  hepatization  (Walhhe;.  The  two  forms 
may  coexist  in  the  same  lung. 

The  Symptoms  are  those  of  an  intense  febrile  affection.  Dr.  Parkes  has 
favored  me  with  the  notes  of  a  case  exhibiting  tlie  correlation  of  the  temfiera- 
ture,  the  pulse,  and  the  respiration,  during  the  course  of  a  fatal  case  of  acute 
phthisis.    The  records  of  temperature  are  as  in  the  following  diagram.  Fig.  143 : 

During  thirty  days  the  pulse  ranged  from  IK),  the  lowest,  to  178,  the  high- 
est, and  having  a  mean  of  140,  reckone<i  by  the  numl)er  of  observations.  The 
respirations  per  minute  ranged  from  36  to  60,  having  a  mean  of  very  nearly 
60.  In  Dr.  \Valshe*s  cases  the  relationship  of  the  pulse  to  the  respiration  has 
varied  considerably.     The  average  has  been  as  3  to  1 . 

The  functions  of  the  lungs  are  dee))ly  imnaired.  The  invasion  ap])ears  to 
occur  while  the  patient  is  in  a  state  of  health,  or  the  fever  may  be  remotely 
preceded  by  various  depressing  influences,  and  immediate  exposure  to  cold 
and  wet ;  after  which  rigors  ensue,  followed  by  acrid  heat  of  skui.  The  rigors 
recur  on  several  successive  days,  foIlowe<i  by  perspirations,  and  sometimes 
crops  of  sudamina.  Epistaxis,  followed  by  coryza,  may  occur  on  the  second 
day  of  seizure  (Wai^jiik).  Prostration  sets  in  early,  so  that  in  a  few  days 
the  patient  may  l>e  unable  to  stand.  There  is  thirst,  total  anorexia,  epigastric 
tenderness,  dry  lii)s  and  tongue,  dental  sordes — all  signifying  great  intestinal 
disturbancre.  Diarrhica  is  rare,  and  consti|)ation  may  be  extreme,  even  with 
abdominal  \mi\  and  ulcerated  intestines.  Restlessness,  iimminia,  cej}halalgiay 
veriigOf  tinnitutt  aHrium,  diurnal  wandering  and  niM'turnal  delirium,  Ix'sjxmk 
cerebral  complications  and  the  probable  growth  of  tubercles  in  the  arachnoid 
membrane.  .  The  ])hysical  signs  var}'  with  the  amount  of  tul)ercular  growth 
or  pfietimonic  infiltration  in  the  lung,  and  are  similar  to  those  which  have  been 
described. 

The  following  are  some  of  the  different  mo(k*s  in  which  phthisis  pulmonalis 
makes  its  approach : 

1.  There  is  s<mietimes  to  be  noticed  a  latent,  masked,  or  occult  form,  in 
which  prodromal  catarrh  is  alisent — the  real  condition  of  the  patient  not  being 
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MStrKd  lill  de  lunge  are  tuberculous  to  a  considerable  extent,  unleae  rMoom 
•■  »£  u-  orefbl  thermometric  obeeiTation,  as  described  in  the  firet  volame, 
^K. »  ainadr  ofien  referred  to  here.    Although  the  general  symptonu  ma; 
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frequent  pulse,  increased  on  the  slightest  exertion,  the  languor  of  the  frame, 
and  eeneral  chilliness  of  the  body  with  persistent  increase  of  temperature, 
momuie  perspirations,  and  progressive  emaciation,  betray  the  insidious  way 
in  which  this  form  of  consumption  commences.  Such  a  case  must  be  closely 
watched ;  for  the  local  symptoms  often  remain  obscure,  and  friends  do  not 
always  see  the  importance  of  the  illness  till  too  late.  It  is  most  usually  young 
persons  between  sixteen,  eighteen,  and  twenty-five  years  of  age  who  are  the 
vfctims.  They  begin  to  lose  flesh,  becoming  feeble,  pale,  and  thin,  and  are 
attacked  with  a  short  tickling  cough,  often  regularly  excited  by  undressing 
at  bedtime,  and  again  on  getting  out  of  bed  in  the  morning.  Such  a  cough 
is  dry,  or  followed  by  only  a  small  quantity  of  mucus.  The  cheeks  are  the 
seat  of  hot,  uneasy  nushings,  while  the  feet  are  cold,  and  towards  morning 
there  is  generally  a  little  more  moisture  than  usual  on  the  surface  of  the 
body,  especially  about  the  head,  neck,  and  breast.  The  pulse  is  either  con- 
siderably quicker  than  usual,  varying  from  90  to  110  or  120;  or  if  it  is  natu- 
ral, it  is  ver>'  readily  accelerated.  The  respiration  is  in  general  more  frequent 
in  a  given  time — usually  from  24  to  28  in  a  minute — the  inspiration  being 
generally  short,  limited,  and  speedily  checked,  quickly  succeeded  by  expira- 
tion ;  and  the  patient  cannot  take  a  full  or  deep  inspiration  without  uneasi- 
ness, and  without  inducing  coughing.  The  tone  of  the  voice  also  becomes 
deep  (Craigie^. 

2.  There  is  another  form  of  consumption,  attended  with  a  severe  and  sudden 
accession  of  febrile  disturbance  (to  be  measured  bv  the  thermometer),  occur- 
ring in  persons  of  a  scrofulous  diathesis.  To  this  form  Sir  James  Clark  gave 
the  name  of  "febrile  consumption,^*  Pulmonary  symptoms  are  not  generally 
manifest  in  such  cases  in  the  first  instance ;  but  what  is  commonly  called  bil- 
iousness more  frequently  prevails,  or  the  case  may  present  the  symptoms  of  a 
wmmon  catarrh.  Cough,  however,  generally  soon  appears,  becomes  urgent, 
and  occurs  often ;  and  hurried  breathing  is  one  of  the  most  remarkable  symp- 
toms. The  cough  speedily  becomes  more  frequent,  accompanied  by  expecto- 
ration, at  first  colorless,  or  of  a  thin  transparent  bluish  jelly-like  appearance; 
it  subsequently  assumes  a  yellowish  or  greenish  hu^,  thick,  opaque,  aense,and 
puriform,  and  is  occasionally  streaked  with  blood.  Fever  continues  unabated, 
and  is  out  of  all  proportion  to  the  other  symptoms  of  pulmonary  affection ; 
and  thus  the  true  character  of  the  disease  may  be  overlooked.  The  pulse  is 
fleldom  under  100,  varying  from  110  to  116,  with  some  tension  and  sharpness 
in  the  beat.  Gradually  the  fever  assumes  the  hectic  form,  progressive  wast- 
ing is  established,  and  doubt  can  no  longer  be  entertained  regarding  the 
nature  of  the  case  and  the  fatal  issue.  (See  range  of  temperature  in  "Acute 
Tuberculosis.") 

3.  In  another  description  of  cases,  repeated  hromoptyses  are  the  first 
symptoms  that  attract  attention  and  alarm  the  patient  and  his  friends ;  which 
are  ibllowed  by  all  those  ))heuomena  already  noticed. 

The  cases  of  phthisis  more  usually  rapid  are  such  as  arise  from  hereditary 
constitutional  causes,  or  from  theinfluenceof  exanthemata,  especially  measles, 
or  of  typhoid  or  other  fevers.  These  run  their  course  with  implication  of 
several  organs  at  an  early  stage  of  the  disease.  In  the  more  chronic  forms  of 
phthisis  the  lung  in  adults  is  the  first  seat  of  the  disease,  and  other  organs  arc 
secondarily  affecti'd. 

Causes. — In  appreciating  the  causes  of  phthisis  several  forms  of  pulmonary 
lesions  ought  to  be  distinguished  which  have  been  here  described;  and  in 
the  development  of  consumption  or  pulmonary  phthisis  in  man,  it  will  be 
found  that  there  are  three  distinct  agencies  at  work  (Burdon-Sanderson): 

(1.)  An  ill^defined  agency,  to  which  the  name  of  conMitutioncd  tendenry  has 
been  given.  It  is  exemplified  in  the  fact  of  pulmonary  phthisis  so  frecjuently 
attacking  in  succession  several  members  of  a  large  family  shortly  after  adult 
life. 


568  SPECIAL    PATHOLOGY  —  PULMONARY    PHTHISIB. 

The  question  as  to  the  evidence  of  tvberde  being  hereditary,  in  contra- 
dii^tinction  to  pulmonary  phthisitf,  has  also  undergone  some  niodification. 
Niemeyer  considers  the  evidence  uncertain,  to  this  extent, — that  it  would  be 
necessary  to  show  that  one  parent  was  rcaUy  tuberculous  at  the  time  of  con- 
ception, and  that  the  child  became  so  without  having,  or  having  had,  aoT 
other  disease  or  lesion  capable  of  producing  it.  Even  tuberculoma  of  the 
meninges  can  generally  be  shown  to  be  secondary  to  caseous  formation  else- 
where, e8j)ecially  in  the  bronchial  glands. 

An  hereditary  predisposition  to  pulmonary  phthms  is  not  only,  however, 
certain  but  frequent ;  and  is  chiefly  due  to  congenital  or  inherent  weaknew 
and  vuhierabilitv  of  the  constitution.  Such  vulnerabilitv  b  evidenced  bv  re- 
peated  illnesses  during  early  life. 

That  the  tuberculous  constitution  is  actually  transmitted  from  parent  to 
child  has  long  been  a  popular  belief,  and  regarded  as  one  of  the  best  estab- 
lished points  m  the  etiology  of  the  disease.  Actual  proof,  writes  Dr.  Wakhe, 
has  never  yet  been  afforded  of  the  justness  of  the  general  conviction;  and  as  a 
step  towanls  an  accurate  settlement  of  the  question,  Dr.  Walshe  analyzed  and 
recorded  (1849)  the  family  history  of  102  phthisical  patients  admitted  into 
the  Brompton  Hospital  for  consumption.  From  these  records  it  appean*  that 
about  26  per  cent,  of  phthisical  subjects  in  a  given  generation  come  of  a 
tuberculous  parent — a  circumstance  which  maybe  predicated  of  any  maasof 
individuals  taken  in  hospital — namely,  that  26  per  cent,  of  them  are  of  phthiri- 
cal  parents.  On  the  other  hand,  while  the  general  statement  may  be  made 
that  some  cases  of  phthisis  may  be  traced  to  here<litary  influence,  it  is  un* 
doubted  that  much  phthms  w,  in  each  generation,  non-hereditary. 

It  further  appears  that  in  males  the  malady  exhibits  itself  at  a  mean  period 
of  about  two  years  earlier,  and  in  females  at  a  mean  i)eriod  of  about  three 
vears  and  a  half  earlier  when  there  is  a  parental  taint  than  when  there  is  not. 
l^hthisical  i>ersous  spring  from  a  phthisical  source  with  a  certain  amount  of 
frequency;  and  that  freedom  from  taint  in  parentage  is  probably  more  rare, 
and  the  existence  of  such  taint  probably  more  common  in  phthisical  than  in 
non-phthi.sical  j)ationt<;  btit  it  is  possible  that  if  invwtigation  was  extended 
to  infancy,  childhood,  and  youth,  the  ratio  of  cases  of  ])arental  taint  among 
the  phthisical  would  be  proportionably  greater  than  it  proves  where  inquiry 
is  limited  to  adults. 

It  ap{>cars,  also,  that  while  about  9  per  cent,  more  phthisical  than  non- 
phthisical  persons  come  of  a  consumptive  father  or  mother,  on  the  other  hand 
there  aVe  about  10  per  cent,  more  phthisical  than  non -phthisical  persons  free 
from  parental  t^iint. 

The  final  conclusion  which  Dr.  Walshe  arrives  at,  af^er  a  most  careful  and 
logical  analysis  of  446  cases  of  phthisi(>al  and  non-phthisical  cases,  is  this, — 
That /v/i^MM  i)i  the  adult  hospital  population  of  this  country  is,  to  a  slight  amount 
only,  a  (liacaj^e  dnnouMrably  derived  from  pareutu;  and  there  is  no  reason  to  be- 
lieve that  thir  law  differs  among  the  middle  and  higher  chu«ses  of  society. 
But  amongst  the  phthisical  cases  which  form  the  subject  of  Dr.  Walshe's  in- 
(juiry,  we  have  the  tuberculous  cachexia  communicated,  both  as  reganis  the 
jiarenb*  and  the  generation  following;  but  there  is  still  a  class  of  cases  to  be 
in(|uired  into  in  a  similar  manner — namely,  such  as  will  show  how  far  parents 
laboring  under  ftrrofulous  caehrxia  merely  entail  on  thfir  offspring  a  dit^tfutifion 
to  tuberculous  affections.  It  is  now  a  well-known  fact,  emphatically  insisted 
ujxm  by  Sir  .James  Clark,  that  in  the  familii*s  of  consumptive  imn^nts  there 
are  constantly  to  be  met  with  instances  of  ill-health  characteristic  of  the 
scrofulous  ct)nstitution ;  and  in  genenil  such  inst^inces  are  much  more  fre- 
quent and  much  more  strongly  marked  in  the  younger  than  in  the  elder 
childnMi ;  nav,  there  are  fiimilies  in  which  the  elder  children  are  healthy,  and 
the  younger  ultimately  be<M)me  the  subjects  of  tulwrculous  disease.  In  such 
cases  it  has  been  presumed  that  in  some  instances  the  health  of  the  parente 
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has  become  deteriorated  during  the  increase  of  their  family.  The  mere  fact 
of  the  parents  being  unhealthy,  and  not  necessarily  tuberculous,  appears  in 
some  instances  as  if  sufficient  to  entail  tuberculous  diseases  upon  their  chil- 
dren. This  statement  is  in  some  measure  borne  out  by  a  result  obtained  by 
Dr.  Walshe,  that  as  far  as  the  mere  phthisical  or  non-phthisical  condition  of 
parents  is  concerned,  about  24  per  cent,  of  tuberculous  patients  can  trace  the 
origin  of  their  disease  to  either  parental  source. 

(2.)  The  agetiicy  of  irritation.  The  organs  liable  to  the  destructive  changes 
of  phthisis  are,  above  all,  the  mucous  cavities  which  communicate  with  the  ex- 
ternal air.  A  common  bronchial  catarrh,  not  differing  in  any  respect  except 
in  its  result  from  other  bronchial  catarrhs  which  terminate  favorably,  grad- 
ually assumes  the  character  of  consumption.  Sometimes  an  obvious  source  of 
irritation  is  to  be  found  in  the  nature  of  the  work  done  by  those  who  suffer  and 
die  of  pulmonary  consumption,  as  in  the  striking  demonstration  afforded  by 
an  observation  long  ago  recorded  by  Dr.  Home.  In  a  stone-mason  who  died 
of  phthisis  an  earthy  nucleus  was  found  at  the  centre  of  many  of  the  pul- 
monary condensations.  This  earthy  nucleus  turned  out  to  be  of  precisely  the 
same  character  as  the  stone  of  Craigleith  quarr}',  where  the  man  had  been 
employed  (Home,  Edin,  Med,  and  Surg.  Journal^  January,  1838). 

Among  townsmen,  also,  it  is  determined  that  there  are  certain  classes  of 
men  more  predisposed  to  phthisis  than  others  by  the  irritant  nature  of  their 
occupations.  It  has  been  observed  to  occur,  for  instance,  in  those  workmen 
who  suffer  great  vicissitudes  of  temperature,  or  who  breathe  an  air  loaded 
with  particles  of  dust;  as  bakers,  needle  grinders,  stone-masons,  quarrymen, 
cotton  and  wool  carders,  and  bricklayers*  laborers;  and  in  this  class  of  per- 
sons the  disease  has  acquired  the  epithet  of  the  "grinders*  rot."  As  far  as 
regards  their  state,  muen  has  been  founded  uj)on  it  to  show  how  irritant  sub- 
stances may  induce  the  local  lesions.  Professor  Alfonso  Corradi,  of  Venice, 
who  wrote  an  essay  in  1870  on  the  spread  of  pulmonary  phthisis  in  Italian 
towns,  mentions  that  the  stone-masons  who  have  to  work  at  granite  near  the 
Logo  di  Oarduy  nearly  all  of  them  die  towards  fifly  years  of  age ;  and  the 
same  is  true  regarding  thase  who  work  in  slate  in  the  caverns  near  Chiavari, 
and  who  suffer  from  the  Mai  de  Chiapperoh.  Those  who  do  the  same  work 
in  the  open  air  are  but  little  subject  to  the  disorder;  neither  is  the  dust  found 
in  their  lungs. 

"  Dust  is  undoubtedly  a  most  deleterious  agent,  to  which  certain  artisans 
are  exposed,  and  would  appear,  from  the  investigations  of  Greenhow,  Alison, 
Hannover,  and  others,  to  be  a  fertile  cause  of  phthisis  among  those  who  are 
engaged  in  hackling  flax,  carding  cotton,  grinding  steel ;  also  workers  in  por- 
celain, makers  of  mother-of-peiirl  buttons  and  of  mattresses,  chaff-cutters, 
stone-masons,  and  saddlers,  furriers,  glovers  (  Hannover  )  who  inhale  the  dust 
from  animal  tissues,  and  coal-miners.  Dr.  Greenhow  shows  that  the  potter's 
consumption  is  chiefly  caused  by  {)ortions  of  clay  being  allowed  to  be  tram- 
pled into  dust  on  the  floors  of  the  work-rooms.  Few  men  who  enter  certain 
rooms  in  cotton  factories  ever  live  to  thirty-eight  years;  and  out  of  twenty- 
seven  men  in  a  flax  factory,  twenty-three  ha(l  pulmonary  disease  (Green- 
how). Dr.  Alison  asserted  that  in  Edinburgh  a  stone-mason  scarcely  ever 
reached  fifly  years  without  becoming  consumptive.  The  noxious  influence  of 
varnishes,  turpentine,  and  drying  oils,  in  developing  phthisis,  was  long  ago 
pointed  out  by  Lombanl  {Amuden  de  Hygihie,  t.  xi,  1834),  and  it  is  said  to 
be  very  frequent  among  artisans  who  use  solder,  such  as  tinmen,  cop])ersmiths, 
and  goldsmiths''  (('lymer). 

Similar  instances  of  mechanical  irritation  are  to  be  found  in  miners.  It  is 
in  them  that  the  form  oi'  fibroid  phthiJiis  occurs,  in  which  a  chn)nic  interstitial 
{meumonia  leads  to  fibroid  dei)osiU  with  cheesy  degeneration  (tyrosis)  of  im))ris- 
oned  portions  of  lung,  and  which  constitutes  one  of  the  forms  of  pulmonary 
phthisis  to  which  Dr.  Andrew  Clark  has  drawn  es|)ecial  attention — a  form 
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which  he  nlso  coniiecUi  and  Rade  asMUciatbd  with  rheumalic  infl 
interlobular  tissue,  chronic  pleurisy,  aud  auch  coD!<titiitionul  lis 
ular  kidney  and  liver. 

In  the  cases  in  which  dcstruclive  processes  ending  in  lyroais  urigiiiatc  Ti 
catarrhal  inflamnmtion  of  Uic?  genitourinary  organii,  the  e&me  tiling  hap\ 
from   irritation.     Gi>nurrhiea  leads  tu  prfHtatitis,  prostatitis   (<> 
catarrh  of  tlie  bladtier,  which  creeps  upwarde  along  one  or  both  u 
produced  induration  or  caseation  of  one  kidney — that  condition  which  is  i 
rennl  phtliim. 

ThuN,  alike  in  the  lung  and  in  the  kidney,  an  indurative  proccae,  ti 
of  intlaniination,  which  ullimatcly  becomes  disiategmtive  (tyromatutuV- 
a  Inberculoeia— begins  from  a  simple  or  specific  c-alarrh  of  irritntiTC  or\ 

(3.)  The  agfiney  of  iiifeelioH ;  which  means  that  whenever  a  chruDic  iiM 
tinn,  due  to  over-corpusculation  (hyperplasia),  exists  in  any  organ,  it  i 
i;ive  n^  to  similar  processes  elsewhere.  Thus  intcctiou  ha«  lo  do  « 
development  of  ordinary  consumption — pulmonary  phthisis — and  indent 
of  the  deposit  of  true  miliary  tubercle,  so  that  infiltrated  fomis  of  ii 
result,  as  well  as  true  miliary  tubercle,  through  an  infective  prm-ew  or  ai 
Buhl  showed  thw  more  than  twelve  years  ago,  in  regard  to  miliary  lui 
to  which  he  limited  his  statements.  He  showed  that  in  jwreons  who  t 
that  variety  of  fever  characterized  by  the  general  dis^mioation  throuslM 
the  bod^  of  miliary  granulation  {at^le  tniiiary  tubereufon*),  rou^ees  of  iodin 
tioQ  which  have  remained  lung  enough  in  the  body  to  become  i.-hm-^iiw,  »n 
the  great  majority  of  cjiwie  to  be  found ;  and  he  aUo  showed  that  id  tb 
ca^eii  in  which  miliary  tubercles  are  Mjwn  over  a  much  more  limitrd  rcgiia 
as,  e.ff.,  when  they  are  confiued  to  a  single  organ — they  aim  spring  fi 
lesions. 

The  results  of  the  inoculation  experiments  of  Sanderson,  Fox,  ami  t 
already  named,  now  extend  the  signification  of  the  infective  pruc»»  tu  e 
sivc  indurations,  a«  well  an  to  miliary  deposits;  since  by  innciilation  we  ol 
miliary  granulation  in  the  serous  membranes  aud  in  the  eiioroi<l,  but  iale 
tial  and  diffused  lesions  in  the  liver,  lungf,  and  other  massive  ui^dh. 

To  those  agencies  Niomeycr  would  also  add— 

(4.)  The  ogejicg  of  extremf  bodiii)  exertion,  which  so  disturbs  the  circ 
and  the  influence  of  hiemopt y sis— itself  an  evidence  of  an  abnormal  ■ 
turbtKl  condition  of  the  bronchial  circulation.  Blood  remaining  in  the  i 
has  long  been  held — since  the  time  of  Hippocrates — as  a  frequent  i 
ptUmomiry  phthUii.  It  is  followed  by  a  more  or  less  decided  irrilatiuu  u 
lung  and  pleura — eoiiAeeulire  plniro-pneamoiiia — in  which  o; 
third  day  after  hemorrhage,  an  incrwised  frequency  of  the  pulse  oci-un,  « 
a  heightened  temperature  and  general  inalaife,  more  or  lew  severe  laueinatj 
pain  in  the  lateral  regions  of  the  chwt,  and  frequently  fine  bubbling  rb<iUi 
friction-jwunds,  or  a  ^ight  {tercussive  dulneM,  with  weakened  vesicular  a 
mur,  or  bronchial  breathing.  Such  legions  mayend  in  resolution, or gniti 
go  on  to  cheesy  degeneration  (h/rom),  and  perhaps  the  deposit  of  IuTh-ti 
the  direct  result  ol'  Bl>6orption  of  the  decomposed  blood  ( fItlAit'      '  ' 

With  regard  to  climate  or  locality  in  the  temperate  wine,  where  the  i 
inhabitants  of  the  globe  arc  located,  it  is  calculuteil  that  Mt^mfA  of  tl 
latiun  die  of  this  malady.     In  the  mining  di^tricti*  of  (Wnwall  aud  I 
shire,  although  those  eouutie«  are  considered  amoug  the  mo^t  healthy  pori 
of  Great  Britain,  yet  one-half  of  the  whole  niunber  iif  tlie  luim-rf  ilepnvwll 
fresh  ttir  and  light  die  of  phthisis.     In  connection  wilJi  tUiu  slatriuvnt  a  atT 
aigniUcaut  fact,  of  great  pmcticjil  imporlance,  has  tteeubnmght  liiligfal  by  I 
Waishe.     He  hiui  sliown  that  impro%'ement  in  cai<es  of  pulmoiiarr  |i£u>tn)ii| 
eliixrted,  by  metliciil  treatment    in  hospitals,  in  aliimt  H  jn-r  IflO  moi 
queolly  in  persons  following  "o[>en  air"  and  "  medium"  'K'lupalions  tl 
those  whose  trades  were  "confined;"  but  that  dentlt  or  drlmoration  was  osH 
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quent  as  improvement  in  those  who  followed  confined  trades.  Minute  analysis, 
such  as  that  which  has  been  instituted  by  Dr.  Walshe,  of  the  numbers  that 
die  of  phthisis  in  the  diiferent  ranks  and  classes  of  life,  is  greatly  to  be  desired 
in  illustration  of  the  remote  causes  of  phthisis.  The  late  Professor  Coleman 
was  of  opinion  that  by  confining  the  horse  in  a  dark  and  dirty  stable,  and  by 
feeding  him  on  bad  provender,  and  neglecting  to  clean  him,  he  could  produce 
phthisis  in  that  animal  at  will;  and  similar  causes  will  probably  be  ^und  to 
produce  similar  results  in  man.  When,  however,  we  consider  how  many  pei> 
sons  there  are  who  carry  cleanliness  to  excess,  whose  diet  is  most  studied,  and 
whose  every  exercise  is  directed  to  health,  and  who  nevertheless  die  of  phthisis, 
it  is  plain  that  more  secret  and  hidden  circumstances  still  remain  to  be  dis- 
covered to  account  for  the  existence  of  pulmonary  phthisis  in  this  country.  The 
Reports  of  the  Registrar-General  show  that,  comparing  the  deaths  from  phthisis 
among  the  agriculturists  and  among  the  inhabitants  of  towns,  the  latter  die  in 
an  increased  ratio  of  25  per  cent,  over  the  former;  yet  it  is  generally  supposed 
that  the  dietary  and  general  comforts  of  the  townsman  are  greater  than  those 
of  the  countryman.  The  chances  of  improvement  are  5  per  cent,  greater  in 
persons  who  come  from  the  country  to  a  salubriously  situated  hospital  in  town 
than  in  townspeople  (Walshe). 

The  mortality  numerically  from  consumption  is  much  higher  than  from  any 
other  disease  in  this  country ;  and  amongst  the  class  of  society  resorting  to  as- 
surance offices  the  mortality  seems  to  be  about  one-half  of  the  whole. 

The  disease  appears  to  be  still  more  fatal  to  soldiers  than  civilians,  produc- 
ing nearly  one-naif  of  the  whole  mortality  among  the  dragoon  guards ;  while 
in  the  foot  guards  it  has  hitherto  been  nearly  double  of  what  takes  place  in 
the  dragoon  guards  in  this  country.  The  habits  of  a  soldier's  life,  his  liability 
to  febrile  ana  inflammatory  attacks,  and  the  frequency  with  which  he  con- 
tracts venereal  diseases,  iiave  hitherto  been  very  favorable  to  the  induction  of 
the  more  aggravated  foruLs  of  pulmonary  indurations  and  phthisis.  The  his- 
tory of  phthisis  in  armies  will  at  once  show  how  materially  the  prevalence  of 
such  a  disease  influences  the  health,  the  wealth,  and  the  military  strength  of 
a  nation.  In  Prussia,  phthisis  caused  27  per  cent,  of  the  total  mortality;  in 
Austria,  25  per  cent;  in  France,  22.9;  in  Hanover,  39.4;  in  Belgium,  30;  in 
Portugal,  22  per  cent.  In  all  these  armies  the  same  causes  are  in  action,  and 
the  predominance  of  the  disease  is  mainly  to  be  sought  for  in  the  impure 
barrack  air  (Parkes's  Practical  IIy<jieney  p.  492).  Some  are  inclined  to  ascribe 
this  excessive  amount  of  pulmonary  disease  and  mortality  to  the  night  duties 
of  the  soldier — a  statement  in  some  measure  supported  by  the  large  amount  of 
mortality  from  consumption  amongst  night-watchmen  generally;  but  when 
one  looks  to  the  age  and  height  of  the  men  enlisted  for  the  regiments  of  the 
guards,  and  compares  them  with  the  physiological  records  regarding  the  stature 
and  growth  of  the  human  frame,  it  will  be  seen  how,  sometimes,  the  combina- 
tion of  requirements  for  enlistment  in  the  regiments  of  guards  have  been  little 
calculated  to  secure  a  hardy  and  efficient  body  of  men.*  They  are  constitu- 
tionally vulnerable  to  an  extreme  degree,  fiuring  1859,  1860,  and  1861,  it 
appears  that  the  mortality  in  the  army  hospitals  from  phthisis  was  not  above 
that  of  the  country  generally,  although  it  is  clearly  above  that  of  the  healthy 
districts ;  and  there  can  be  no  doubt  that  there  still  is  an  excessive  prevalence 
of  tubercular  disease  in  the  army;  and  the  astonishing  disproportionate  num- 
ber of  cases  in  the  foot  guards  (18  to  20.6  per  1000  of  strength)  is  still  as  re- 
markable as  it  was  twenty  years  ago  (Parki-»,  1.  c,  p.  495).  The  tables  pre- 
pared by  Dr.  Parkes,  and  given  in  his  most  valuable  work  on  Practical  Hyaiene, 
clearly  show  that  there  must  be  a  large  amount  of  phthisis  generated  m  the 

♦  On  this  8ubj(*ct  the  roador  'u  referred  to  a  little  hook,  by  the  Author,  "  On  the 
Growth  of  the  Kecruit  and  Young  Soldier.''     Charles  Griffin  &  Co.,  London. 
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army;  and  in  tlie  foot  guards  nearly  four  tiiu&4  a^  mtirh  m  umotig  Uik  c 
rualo  pojjidatioD  of  iweiitj-five  to  forty-fiw  veurs  (if  nge. 

In  the  Americau  army  the  ratio  varied  (18<il   Ui  IJifiS)  from  ^  Im  1*  ■ 
1000,  and  the  deaths  from  1  in  e^■ery  2.7  to  1  in  4.5  ruse*.     In  tho   P  '" 
army,  during  1861-62,  the  ca«e«  of  phthisis  were  from  9  to  HI  [mt  1 
mean  strength ;  and  the  deaths  1  in  3.     But  ueitJier  in  the  Anjrri(»B  tn»f 
the  British  army  is  it  shown  how  many  soldiers  arc  ODually  invnlided  u 
count  of  pulmonary  consumption,  tlie  greater  number  of  whom  die  lifter  tl 
discharoe,  aud  swell  the  mortuary  return  of  both  c-ountries  (ClymkK). 
deaths  Irom  phthisis  in  the  British  navy  during  three  years  awngvd  i  ' 
1000  of  strength,  and  the  invaliding  H.9  per  1000  (Mii.rdy). 

The  Science  of  Medicine  is  not  unfrequently  indebted  to  non-profeMOi 
people  for  correcting  prevailinp;  errors  of  belief  nnd  eetablisbing  mrrccl  op 
lous.     No  one,  perhaps,  coniribuicd  more  in  this  direction,  in  the  difchai 
of  his  own  professional  duties,  than  the  lat«  Sir  Alexander  Tulloch.     It  ij 
long  a  prevalent  belief  that  consumption  was  limited  by  latiludc,  aud  thul^ 
never  appeared  in  warm  countries — for  instance,  south  of  the  Mcditorranei 
But  this  i8pn)ve<l  not  to  be  the  case;  for  the  returns  of  the 
the  above  writer,  have  shown  that  phthisis  i«  more  frequent  in  tlie  \Vc»t  In« 
than  even  in  this  country — a  statement  firet  made  by  Sir  James  Clark,  i 
work  Oh  Climate,  in  illustration  of  the  injurious  etlecte  of  that  climate  o 
Bumptive  patients  sent  there  from  this  country.   Ac«>rding  also  to  the  rei 
opinion  of  this  author,  great  heal  appears  to  have  a  powerliil  eftcct  in  p. 
posing  to  tuberculous  diseases  iprolnibly  by  diminishing  the  exercise  i 
o]>en  air).     That  it  is  not  the  climate  ot  the  place  which  alone  pruduoa 
result  in  the  West  Indies  is  shown  by  the  fact  that  offic^re  were  nttackedf 
infinitely  emaller  proportions  than  private  soldiere;  and  in  conmnaDoe  « 
the  views  entertained  regarding  the  nature  of  tuberculosis,  it  is  more  I 
probable  that  crowded  harrack-rooms,  a  restriction  to  salt  diet,  and  drioki 
spirits,  may  have  produced  the  result. 

It  wouli!  appear  that  England  and  Wales,  the  Cape  of  tJood  J 
the  loniiiu  Islands,  are  more  exempt  from  phthisis  than  i 
which,  from  their  higher  temperature,  have  hitnerto  been  suppoi 
remarkable  exemption  from  this  complaint.  The  result  of  extended  o 
tion  now  entirely  refutes  the  liypothesis  that  paludal  districts  are  in  aa  a 
neut  degree  exempted  from  phthisis — an  opmion  ^rat  promulgated  by  ti 
late  Dr.  Wells,  and  advocated  by  M.  Boudin.  England  and  Waleu,  l' 
Cape  of  Good  Hope,  Canada,  aud  Malta — countriea  either  the  driest  u 
best  drained,  and  consequently  sujfering  the  least  from  paludal  diai 
actually  those  countrice  the  most  free  from  phthisis.  Un  the  other  h 
influence  of  climate  shows  that  phthisis  is  most  frequent  in  low  and  ( 
situations;  while  it  is  far  less  so  in  the  mountainous  districts  of  all  counl 
Again,  in  whatever  climate  the  disease  breaks  out,  it  is  the  opinion  i>f  u 
pathologists  that  its  course  is  most  rapid  if  the  patient  remains  m  that  c- 
and  thcreibre  it  is  of  the  utmost  importance  to  know  the  nliy>>ical  nt 
the  various  climates  of  the  world  most  suitable  tor  tho  tuoerculous  patifl 
(t*ce  Appendix  to  the  third  edition  of  Dr.  Walshe's  work.  On  Ifiteiur/i  of  fl 
Ltinon;  and  the  late  Sir  James  Clark's  clostiic  work  Oh  Climate). 
Dr.  Henneu's  experience  convinced  him,  when  the  disease  broke  (lul  a 
flur  troops  on  the  shores  of  the  Mediterranean,  that  no  other  chauee  rcn 
of  prolonging  the  patient's  life  than  by  at  oiic«  sending  him  back  I 
(»untry, 

Contagion  of  Fhthiiii — Regarding  the  pt^sible  conta^ous  prapogatiof 
pulmonary  pliiliijjis.  Dr.  Parkes  Uius  exnreHjes  himself  (having  regard  l>i  6 
met  that  puruliiil  an<l  epithelial  cells  nave  now  been  deiiionstraied  a 
ing about  in  iht  air  where  numbers  of  iierwinB  are  together!:  ■'(xniHidering  |] 
the  pleuro-pucuniuniu  of  cattle  is  probably  propagated  through   tlie  pua  a 
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epithelium  cells  of  the  sputa  passing  into  the  air-cells  of  other  cattle;  that 
even  in  man  there  is  some  evidence  of  a  pneumonic  phthisical  disease  being 
contagious  (Brvson,  Case^  in  Mediterranenn  Fleet) ^  the  floating  of  these  cells 
in  the  air  is  worthy  of  all  attention.  It  may  explain  some  of  those  curious 
instances  of  phthisis  beine  apparently  communicated"  (Prac. Hygiene,  p.  74). 

Dr.  Julius  Peterson,  District  Phjrsician  in  Copenhagen,  has  recently  (1869) 
shown  that  a  belief  in  the  contagiousness  of  phthisis  has  a  very  ancient  his- 
torical foundation ;  and  he  believes  that  the  discrepancies  existing  in  the  views 
of  European  physicians  on  the  subject  is  connected  with  well-marked  climatic 
differences.  In  Southern  Europe,  the  views  in  its  favor  decidedly  prepon- 
derate; in  France  opinions  are  more  divided;  in  the  extreme  Nortli  an  anti- 
contagious  theory  prevails.  Although  unable  to  produce  any  absolute  proof 
of  the  existence  of  contagion,  he  sums  up  the  result  of  his  inquiries  as  follows: 

(1.)  That  a  contagious  origin  of  some  cases  of  phthisis  cannot  on  sufficient 
grounds  be  denied;  (2.)  That  phthisis  caused  by  contagion  is  in  general  of  a 
very  dangerous  and  inflammatory  character;  that  it  must  justly  be  considered 
hazardous  to  sleep  in  the  non-disinfected  bed  of  a  phthisical  patient,  and  to 
be  habitually  in  too  close  contact  with  such  a  person ;  that  this  danger  in  Den- 
mark seems  to  be  greatest  in  the  warm  period  of  the  year. 

Dr.  Clymer  gives  the  following  excellent  summary  of  arguments  for  and 
against  the  doctrine: 

"  Morgagni  said  phthmcorum  cadavera  fugi  adolescens,  fugio  etinm  senex.  In 
Italy  consumption  has  been,  and  still  is,  looked  upon  as  a  communicable  dis- 
order; a  consumptive  is  shunned,  and  the  vessels  he  may  use  in  eating  and 
drinking  are  avoided  or  destroyed,  and  his  clothes  burnt  or  buried.  The 
opinion  that  long  and  continuous  exposure  to  the  body-effiuvia  of  a  tuber- 
culotic  patient  puts  a  previously  non-tul>orculous  person  to  the  risk  of  the  dis- 
ease, by  a  predisposition  to  it,  has  been  hold  by  Jos.  Frank,  Laennec,  Sir 
James  Clark,  and  others.  Andral  went  so  far  as  to  say  that  under  certain 
conditions  these  tulxjrcular  emanations  become  a  source  of  true  contagion. 
Most  medical  practitioners  of  long  experience  have  seen  examples  of  the 
apparent  contagion  of  consumption — a  tuberculous  husband  infectinjr  a  wife, 
and  the  reverse.  The  late  Dr.  Leger  lately  comnuinicated  to  Dr.  Villemin 
some  curious  facts  of  this  kind  ( Gnz,  Hebdoinadnire,  1868).  That  the  tuber- 
culous diathesis  may  be  transmitted  from  the  male  to  the  female  by  the 
medium  of  the  fcetus,  and  this  even  in  such  a  way  that  children  begotten  by 
a  Hecond  non-tuberculous  husband  may  inherit  the  diathesis  acquired  from 
the  first  or  tuberculous  husband,  would  seem  likely,  from  the  many  cases 
reported  by  Dr.  Perroud  of  Bourdeaux  ( De  la  Tiibercitlose,  &<•.,  Paris,  18t)6), 
and  by  Dr.  Alexander  Harvey,  of  Aberdeen  (Editi.  Med.  Journal,  1849, 1850, 
1854)'  Although  Sir  Thomas  WatJ^on  explicitly  states  that  he  does  not 
believe  phthisis  to  be  contagious,  he  adds:  *>ievertheless  I  should^  for  obvious 
reasons,  dissuade  the  occupation  of  the  same  bed,  or  even  of  the  same  sleej)- 
ing  apartment,  by  two  persons,  one  of  whom  was  known  to  labor  under  pul- 
monary consumption'  (Jjednres  on  the  Practice  of  Phytic).  Dr.  Fuller  says, 
'But,  though  the  non-infectioas  character  of  phthisis  be  admitted,  it  l)ehooves 
the  physician  to  warn  the  patient's  friends  of  the  dangers  incident  to  long- 
oontmued  attendance  on  htm,  espe<*ially  if  the  disease  be  in  an  advance<i 
stage.  It  would  be  the  height  of  imprudence  for  a  healthy  person,  and 
especially  if  ^young  and  of  a  scrofulous  diathesis,  to  sleep  in  the  same  bed,  or 
even  in  the  same  ai>artment,  with  a  consumptive  patient;  for  although  the 
malady  might  not  1k»  communic^ated  directly  from  one  to  the  other,  unless 
possibly  under  the  condition  of  scmic  tubercular  matter  being  accidentally 
mtroduced  into  his  air-rwissages  or  into  some  other  |)art  of  his  system,  the 
imrroundings  and  the  air  would  be  c*alculated  to  pn^dispose  him  to  the  dis- 
ease' (  On  hiwoMC^  of  the  JAingn  and  Air-jmMage^y  ]).  431 ).  Dr.  Villemin  sug- 
gests that  besides  the  direct  transmission,  as  by  cohabitation,  consumption 
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may  be  contracted  through  indirect  means,  by  clothes,  bed-linen,  water- 
closets,  the  vitiated  air  of  rooms  lived  in  by  tuberculous  persons,  Ac.  The 
possible  transmissibility  of  the  disease  in  this  manner  merits,  he  thinks,  the 
attention  of  medical  officers  of  the  army.  A  tuberculotic  soldier  dies  in  the 
hospital,  and  his  clothes  are  returned  to  his  company  and  worn  by  another; 
may  not  this,  he  asks,  be  one  source  of  phthisis  in  the  army?  He  is  satisfied 
that  the  barrack  is  to  the  soldier  in  the  production  of  consumption  what  the 
regimental  stable  is  to  the  horse  in  the  aevelopment  of  farcy,  the  oontagioD 
and  transmissibility  of  which  are  at  length  accepted.  Foumet,  who  in  his 
work  is  a  n on-con tagionist,  still  gives  some  weight  to  the  possibility  of  infec- 
tion from  an  atmosphere  constantly  breathed,  and  necessarily  poisoned,  by  the 
consumptive." 

'*  In  tne  recent  protracted  and  unfruitful  debates  upon  phthisis  in  the  French 
Academy  of  Medicine,  the  subject  was  fully  discussed;  the  views  of  two  of 
those  to  whose  opinion  we  are  disposed  to  attach  value  will  be  quoted.  Dr. 
Jules  Gu^rin  believed  that  crude  tubercle  can  never  be  contagious;  but  that 
when  it  is  softened,  and  the  ulcerated  lung-surfaces  are  exposed  to  the  air, 
the  patient  may  become  a  source  of  infection  to  those  about  him,  just  tm 
the  pulmonary  lesions  he  has  may  infect  his  own  organism  by  the  resorption 
of  purulent  and  putrid  products.  Dr.  Bouil laud's  ideas  would  seem  to  be 
nearly  the  same.  He  said,  *  During  the  course  of  pulmonary  tuberculosis, 
when  pus  or  other  septic  products  arc  formed  in  parts  which  are  accessible  to 
the  atmosphere,  phthisis,  like  so  many  other  affections  in  which  similar  puru- 
lent foci  happen,  becomes  indirectly  a  cause  of  septic  infection.' " 

Treatment. — The  prevention  of  pulmonary  phthisis  is  only  to  be  looked  for 
in  the  unrestricted  enjoyment  of  the  open  air.  Continuous  indoor  labor  is  to 
be  avoided ;  and  measures  to  prevent  bronchial  catarrhs  are  to  be  taken,  es- 
pecially by  sufficiently  warm  clothing  and  the  constant  use  of  flannel  next 
the  skin,  in  this  country. 

If,  unfortunately,  a  pulmonary  catarrh  does  not  abate,  and  a  pneumonia 
does  not  resolve  itself  within  the  usual  period,  but  catarrhal  symptoms  pre- 
vail in  the  apices,  and  pyrexia  is  persistent,  with  the  severe  disturbance  of  the 
general  health  which  has  been  dascribed,  everything  miLst  l>e  done  to  protect 
the  patient  from  injurious  influences.  Further  extension  of  the  pneumonic 
proc^^^ss  must  be  j)revented  by  absolute  rest  in  bed  for  a  time,  talking  being 
forbidden,  and  coughing  as  much  as  possible  repressed;  the  chest  to  ne  cov- 
ered with  a  jmultice,  and  local  bleeding  by  leeches,  if  pleuritic  pains  exi^L 
Whenever  considerable  pyrexia  exists  in  the  evening,  all  duty  occupations 
should  be  given  up,  strict  rest,  equable  temperature,  and  application  of  poul- 
tices to  the  chest  adopted,  and  moderate  action  of  the  skin  maintained. 

Should  the  pyrexia  still  continue  considerable,  digitalis  and  quinine  are  the 
remedies  most  successful  in  reducing  tem|)erature.  The  fever  is  the  symptom 
which  most  of  all  demands  treatment.  Heim's  pill  is  much  employed  bv 
Niemeyer,  as  it  is  in  Germany,  for  this  purpose.  Its  main  ingredient  is  digi- 
talisy  and  its  composition  as  follows: 

B.  Pulv.  Herb.  Digitalis,  gr.  x;  Pulv.  Rad.  Ipecac,  Pulv.  Opii  Puri.,  &a  gr. 
v;  Ext.  Gentiani,  q.  s.;  misce  et  divide  in  pil.  xx.  One  pill  three  times  a  day. 
It  Ls  of  advantage  that  quinine  to  the  extent  of  gr.  xx  l)e  added  to  this.  Each 
pill  will  then  cimtain  half  a  grain  of  digitalis;  one-quarter  grain  of  opium;  on^- 
quarter  grain  of  ipeeacuanha;  and  one  grain  of  quinine;  and  which  may  be  held 
in  form  by  glycerin  or  syrup. 

The  general  principles  of  treatment  having  been  already  laid  down  under 
"Scrofula,"  j).  899,  vol.  i,  it  onlv  remains  here  to  warn  the  student  (as  Dr.  T.  K. 
Chambers  has  so  ably  done  in  his  Lectures,  p.  270)  against  the  use  of  so-called 
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"cough-medicines/'  antimony,  ipecacuanha,  and  squill  especially;  also  against 
the  use  of  mercury,  purgatives,  and  neutral  salts. 

To  foster  and  cherish  an  appetite  for  food  must  be  the  great  aim  of  treat- 
ment. One  of  the  best  tonics,  if  pyrexia  does  not  exist,  is  the  syrup  of  iron, 
quinia,  and  gtryclmia — of  which  the  formula  by  the  late  Professor  Easton,  of 
Glasgow,  has  been  given  at  p.  945,  vol.  i.  Let  it  be  given  in  very  small  doses 
at  first,  and  followed  up  by  the  use  of  cod-liver  oil  **  of  the  most  agreeable, 
dearest,  sweetest,  and  most  scentless  kind."  The  broum>  oil  ought  never  to  be 
prescribed,  except,  perhaps,  to  an  Esouimaux.  The  oil  should  be  ^iven  in 
teaspoonful  doses  at  first.  Phthisical  patients  require  the  richest  diet  that 
will  agree  with  them. 

Dr.  B.  W.  Foster,  of  Birmingham,  has  kindly  drawn  my  attention  to  the 
advantages  of  eUier  in  promoting  the  digestion  and  absorption  of  fattv  food, 
and  especially  of  cod-liver  oil.  A  stomach  once  intolerant  of  all  fat  will  good- 
naturedly  accept  full  doses  of  cod-liver  oil  after  the  use  of  ether.  Sometimes 
it  has  been  given  separately,  before  or  after  the  oil ;  but  Dr.  Foster  now  pre- 
fers to  give  it  coniTbined  with  the  oil — a  mixture  now  generally  known  as 
** Etherized  cod-liver  oil"  To  every  two  drachms  of  the  oil,  ten,  fifteen,  or 
twenty  minims  of  ether  are  to  be  added,  according  to  the  wauts  of  the  case. 
The  jEtiier  puris  of  the  British  Plutrmacopceia  must  be  used,  so  that  the  oil 
may  not  be  rendered  muddy,  as  it  will  oe  if  the  ether  contains  alcohol  or 
water.  The  ordinary  dose  of  oil  ought  not  to  exceed  two  drachms,  and  to 
which  more  than  twenty  drops  of  ether  may  be  added,  if  necessary.  The 
ether  is  indicated  wherever  there  is  inability  to  digest  fat.  It  makes  an  emul- 
sion of  the  fiit;  and  fat  when  emulsified  is  more  easily  digested  than  in  the 
other  form.  It  seems  also  to  determine,  when  introduced  into  the  stomach,  a 
considerable  flow  of  pancreatic  juice,  as  Claude  Bernard  demonstrated,  whose 
experiments  led  Dr.  Foster  to  propose  its  use  as  an  aid  to  cod-liver  oil  in  the 
treatment  of  pubnonarn/  phthisis.  (See  Brit.  Med.  Jourtial,  Nov.  21st  and  28th, 
1868;  also.  Medical  Press  and  Circidar,  1869.) 

A  pint  of  milk,  if  {X)ssible,  "  ivann  from  the  cow,"  ought  to  be  taken  as  often 
as  possible.  It  is  so  prescribed  by  N  iemeyer,  in  order  that  the  cream  may 
not  be  removed  by  skimming,  but  the  entire  milk  obtained. 

Extract  of  malt  (Trouhskau)  is  also  a  remedy  of  recent  repute.  It  is  a 
genuine  extract,  resembling  other  ofiicinal  extract^,  consisting  of  the  soluble 
constituents  of  the  malt  and  of  the  bitter  extractive  matter  of  the  hop.  Two 
or  three  tables}X)onfuls  of  it  are  to  be  taken  daily,  diluted  in  spring-water  or 
in  warm  milk,  or  in  any  other  liquid  that  may  be  desired.  There  should  be 
a  careful  choice  of  meats  and  drinks.  Meat^  rich  in  osjnazome  and  roasted  are 
to  be  preferred.  Full-bodied  wines  and  malt  li(|Uors  are  better  than  mere 
alcoholic  fluids.  Broth  made  of  coarsely  brown  rye  meal,  beef,  mutton,  or 
other  flesh  meat,  boiled  to  make  a  soup,  is  also  of  service  as  a  diet.  I  have 
found  the  following  soup  also  very  serviceable:  Take  of  linefeed  half  an 
ounce;  fitie  bran,  one  ounce;  tvater,  one  quart.  Boil  these  for  two  hours,  and 
strain ;  then  add  beef,  mutton,  or  any  other  meat  that  may  be  fancied,  to  the 
amount  of  one  pound,  and  boil  to  a  soup,  with  vegetables,  to  which  celery 
seed  or  other  flavoring  may  also  be  added.  The  whole  quantity  ought  to  be 
reduced  one-third. 

Dr.  Clvmer,  after  many  years'  experience,  has  come  to  regard  arsenic  as  an 
eflicient  improver  of  the  general  nutritive  and  assimilative  functions.  He 
gives  otie  or  ttvo  drops  of  Fowler's  solution,  or  3'^,th  of  a  grain  of  arsenious 
acid,  once,  twice,  or  tnrice  a  day,  during  the  meal,  continuing  it  for  months, 
with  occasional  intermissions.  Decided  benefit  sometimes  follows  the  use  of 
iodide  of  potassium,  which  may  be  combined  with  the  ammonio-citrate  of  iron, 
or  titicture  of  the  muriate,  in  a  bitter  infusion  like  calumba  or  cascarilla. 

To  allay  cough,  opium  in  its  many  forms  is  the  best  me<licine,  when  abso- 
lutely indispensable;  but  its  use  should  be  deferred  as  long  as  possible. 
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Hard  rubbing  tbe  skin  is  an  excellent  tonic;  and  for  the  relief  of  the  wmnj 
local  conditions  of  discomfort,  pain,  and  distress  for  which  the  C0D«umpUTe 
patient  most  frequently  applies  to  the  physician,  Dr.  Clymer  adviaei^  as  fol* 
loAvs:  ''The  most  common  are  cough'  stitch-pains,  and  sweating.  For  the 
first,  the  so-called  nauseating  expectorant^*,  so  generally  prescribed,  do  hann 
by  deranging  digestion,  which  it  is  so  important  to  keep  whole.  It  snett 
from  so  many  causes  that  no  general  rules  for  its  management  can  be  laid 
down.  If  there  is  an  elongated  u\^la,  the  end  should  be  snipped  off;  if  there 
is  irritation  about  the  pharynx  and  upper  part  of  the  lar^'nx,  it  may  be  re- 
lieved by  the  inhalation  of  some  of  the  atomized  fluids;  cough  is  often  much 
under  the  will  of  the  }uitient,  and  may  be  controlled  by  an  eifort;  opium  is  to 
be  avoided  when  possible,  and  the  bromide  of  potassium,  tincture  of  cindcifuga, 
and  prussic  acid,  first  tried.  Of  the  preparations  of  opium,  codeia  is  prohablT 
the  least  harmful  in  this  complaint;  it  may  be  given  in  combination  witL 
prumc  ax:id. 

"  For  the  local  pulmonary  congestions,  dry  cupping  and  derivativee  may 
be  used,  though  the  tendency  to  them  is  best  hindered  by  restoring  the  skin- 
function  and  equalizing  the  circulation.  The  attacks  of  intercurrent  bron- 
chitis and  pneumonia  may  be  treated  with  muriate  of  ammonia;  and  in  the 
more  chronic  and  asthenic  forms  some  patients  have  found  great  relief  from 
the  wine  of  tar:  it  is  of  value  when  it  is  borne  bv  the  stomach.  Counter- 
irritation  to  the  chest-wall  is  a  stereotype  method  of  cure  in  this  (rendition, 
and  when  proi)erlv  used  in  the  earlier  stages,  before  there  is  much  lom  of 
strength,  it  is  undoubtedly  beneficial ;  but  later  it  is  weakening  and  annoy- 
ing. Croton  oil  liniment  is  the  chief  favorite;  but  a  pmmpt  and  not  too 
severe  application  is  the  following  ointment,  reconnnended  by  Dr.  Fuller: 

"R.  Hydrarg.  Clilor.  Mit.,  gr.  \\\];  lodinii,  '^9^,\  Alcohol,  fSiss*;  l-'n- 
giicnt.  Simp.,  3j.  M.  Rub  in  a  portion  over  the  affected  lung  morning  and 
evening  until  a  pustular  eruption  comes  out. 

"A  solution  of  the  nitrate  of  silver  (thirty  gmin?»  to  the  ounce  of  distilled 
water)  may  be  painted  on  the  skin  beneath  the  clavicles  every  eveninff  until 
the  skin  is  darkened,  and  rep<»ated  after  the  cuticle  |)eels  off.  Gentle  and 
continuous  irritation  of  the  skin  may  be  kept  up  by  wearing  constantly  on  the 
chest  a  piece  of  fiannel  wet  with  a  weak  solutiim  of  ioiline  in  glyc*erin  and 
water,  covering  the  cloth  with  oil-skin,  to  prevent  too  rapid  eva|)4>ration  and 
soiling  of  the  clothes. 

**The  night -sweat.^,  so  often  annoying  and  profuse,  diminish  under  general 
systemic  improvement  and  restored  cutaneous  functions.  Bathing  with  vine- 
gar and  water,  alum  and  water,  or  (lilute<l  alcoholic  li([Uors»  are  well-known 
remedies,  as  well  as  gallic  and  tannic  acids,  nitrate  anti  oxide  of  silver,  and 
oxide  of  zinc,  and  infusion  of  common  garden  sage. 

"Little  can  be  done  to  check  or  even  i*elieve  the  diarrhcea  when  it  once 
sets  in.  A  flannel  bandage  around  the  abdomen  should  l>e  wnini.  The  tra- 
ditional treatment  is  by  bismuth,  astringent^,  and  opiates.  When  it  is  jxj*ssi- 
ble,  let  the  stomach  be  spared,  and  drugs  be  given  in  enemata.** 


Sk(  TION    VI. — DlSEASI->^   OF   THE   PlEUKA. 

IM.EUKISY. 

Latin  Eq.,  PUnritls;  Frenth  Ei| ,  Ff*ur/sie;  (iKRMAN  Kq.,  Pleuritis — S\n„  Rippen* 

ft'lUuiziind'ina ;  ITALIAN  Evj.,  Ph.uritifl''. 

Definition. — Inflammation  of  the  mrrous  membrane  that  lines  the  cavity  and 
corera  the  viscera  of  the  thoraj\     It  is  characterized  at  its  outset  by  a  febrile  chilly 
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followed  hy  an  acute  sharp  pain  in  some  pari  of  the  chest,  frequently  called  **  a 
stitch  ID  the  side,"  as  it  is  usually  confined  to  one  spot  about  the  lateral  regions 
of  the  thorax.  The  acts  of  respiration  are  performed  rapidly,  and  are  not  com- 
pleted, A  dry  short  cough  supervenes,  ana  the  pulse  is  hard  and  quick.  The 
natural  serous  secretion  of  the  pleural  sac  is  arrested  in  the  first  instance,  hut  soon 
becomes  increased  in  quantity,  and  of  an  inflammatory  type,  the  exudation  having 
a  great  tendency  to  assume  the  coq>U8cular  character,  when  the  effusion  more  or 
less  rapidly  increases,  and  may  ultimately  assume  a  sero-purulent  character,  the 
parietes  of  the  corresponding  side  of  the  chest  being  diUitea  accordingly. 

Pathology  and  Morbid  Anatomy. — The  inflammatory  phenomena  begin 
in  the  subpleural  tissue,  whose  vessels  enlarge  and  admit  red  blood,  and 
fihortly  afterwards  the  red  blood  penetrates  the  web  of  the  pleura  itself,  and 
the  process  is  more  or  less  diffuse.  At  first  a  number  of  red  dots  may  be 
vimble,  which  at  length  are  so  multiplied  as  to  become  confluent,  and  form 
laree  patches,  which  spread  till  perhaps  the  whole  of  the  pleura  pulmonalis 
and  costalis  is  in  one  continuous  state  of  inflammation.  The  membrane  is 
in  all  cases  of  a  bright  red  or  arterial  color,  slightly  thickened  and  swollen 
from  interstitial  infiltration.  The  epithelium  is  easily  detached,  or  already 
cast  off. 

If  the  diffuse  inflammation  be  of  any  intensity,  the  secretion  from  its  surface 
is  in  general  suspended  at  first,  and  the  membrane  is  dry,  with  its  free  surface 
rough,  from  innammatory  products  and  granulations,  consisting  of  newly 
formed  fiisiform  cells,  filaments  of  connective  tissue,  and  the  whole  supplied 
with  elongated  delicate  capillary  vessels,  coiled  up  into  loops  within  the  new 
growths  (Forester).  In  this  state  the  inflammation  may  terminate  by  adhe- 
sion, or  by  resolution,  or  fluid  effusion  may  be  poured  out. 

Thus,  with  pleurisy  as  with  pericarditis,  there  are  at  least  two  distinctive 
forms,  namely — (a.)  Where  the  pleura  thickens,  and  the  material  of  inflam- 
mation is  of  the  adhesive  kind ;  ( b.)  Where  the  pleura  also  thickens,  but  the 
material  of  exudations,  after  pushing  oft*  the  epithelium,  continues  to  produce 
corpuscular  forms  by  interstitial  exudation,  and  to  the  accumulation  of  fluid 
witnin  the  cavity  of  the  pleural  sac.  (For  a  detail  of  the  "  Minute  Morbid 
Anatomy,"  the  reader  is  referred  back  to  p.  326,  ante.) 

The  quantity  of  fluid  thus  effused  is  extremely  various.  In  some  cases  it 
hardly  excee<ls  a  very  few  ounces,  while  in  other  instances  it  amounts  to  many 
pints,  separating  the  usually  opiMxsed  surfaces  of  the  membrane,  and  distend- 
mg  the  cavity  of  the  pleura,  and  compressing  the  lung.  Laennec  is  of  opinion 
that  the  time  of  eflusion  after  the  commencement  of  the^nflammation  is  oflen 
very  short,  as  he  has  detected  aigophony  and  absence  of  respiration,  as  well 
as  of  thoracic  resonance,  an  hour  after  the  patient  has  first  felt  pain  in  the 
Hde.  If  the  effusion  be  considerable,  the  lung  becomes  collapsed,  contains  no 
air,  and  therefore  no  longer  crepitates ;  the  vessels  are  devoid  of  blood,  while 
the  bronchi,  even  to  the  large  trunks,  are  evidently  contracted ;  still,  if  this 
lung  be  inflated,  it  enlarges  more  or  less  perfectly.  Again,  should  the  pleu- 
ritic eflusion  be  less  in  quantitv,  some  fluid  appears  spread  all  over  the  lung ; 
but  the  greater  quantity  is  collected  at  the  lower  portions  of  the  chest. 

Accompanying  either  of  the  previous  forms,  or  existing, />er  se,  the  fibrinotis 
inflammatory  lymph  may  i)redominate.  and  adhesion  of  the  opposed  surfaces 
ensue.  In  many  cases  the  lymph  is  loose  and  watery,  rendering  the  serum 
turbid  or  flocculent ;  but  in  other  cases  it  Ls  more  solid,  and  adheres  with  great 
tenacity  to  the  opjuisite  membrane,  l)ecoming  organized  at  both  surfaces.  The 
organizatiim  of  these  membranes  is  rapid,  and  is  often  effected  in  the  course 
of  forty-eight  or  even  twenty- four  hours. 

If  the  patient  dies  shortly  afler  an  attack  of  acute  inflammation,  these 

adhesions  are  found  soft,  easily  lacerable,  and  extensible.     If,  however,  he 

survivc»«  a  longer  jKuriofl,  the  aclhesions  are  often  of  great  tenacity,  indunited, 

mnd  with  difficulty  separated  from  their  attachments.     The  extent  of  mem- 
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brane  affected  with  adhesious  is  sometimes  limited  to  a  small  portion,  and 
sometimes  extends  over  the  whole  surfaces  of  the  cavity ;  but  their  moRt  com- 
mon seat  is  over  the  anterior  lobes  of  the  lungs,  or  the  portion  of  pleura  fipom 
the  mamma  to  the  axilla. 

Niemeyer  arranges  pleurisy  into  the  following  forms : 

(1.)  Canes  in  which  no  symptoms  occur,  dry  pleurisy,  or  pleurisy  with  purely 
nutritive  exudation,  characterized  by  extensive  adhesions. 

(2.)  Cases  in  which  the  exudation  is  scanty  but  fihrinons.  It  generally  accom- 
panies acute  or  chronic  pneumonia,  or  other  chronic  affections  of  the  lung,  a« 
sclerosis  or  other  forms  of  pulmonary  phthisis,  as  already  described.  Ex- 
tremely delicate  membranous  coagula  of  fibrin  coat  the  inflamed  surfiioe, 
causing  the  pleura  to  appear  opaque,  and  hiding  its  redness  beneath,  which 
may  be  disclosed  by  scraping  off  the  loose  exudation.  Sometimes  the  mem- 
brane is  sofl  and  white,  like  croup.  Fluid  does  not  generally  coexist  in  the 
cavity.  The  products  of  effusion  are  apt  to  undergo  the  cheesy  transforma- 
tion ltyrosis)j  to  liquefy  and  be  absorbed ;  afler  which  adhesions  of  opposed 
surfaces  generally  ensue. 

(3.)  Pleurisy  with  abundant  sero-fibrinous  exudation,  involving  the  tissues  of 
the  parietal  and  costal  pleura  in  very  extensive  lesions,  and  with  effusion  of 
serum  into  the  pleural  sac,  equal  in  amount  to  two,  three,  and  even  ten, 
twelve,  or  more  pounds  of  fluid. 

This  fluid  exudation  consists  of  two  component  parts,  namely — (a.)  A 
yellowish-green  serum ;  (6.)  A  quantity  of  coagulated  fibrinous  nuunes,  which 
float  in  the  serum  in  the  form  of  flakes  or  lumps,  or  traverse  the  serum  in  a 
loose  network,  or  it  is  precipitated  on  the  pleura,  upon  which  it  lies  in  the 
form  of  a  membrane.  A  few  pus-corpuscles  may  be  found  in  this  form  of 
pleurisy,  both  in  the  fibrinous  deposit  and  in  the  serum,  and  the  transition  to 
empyema  is  very  gradual.  The  serum  is  turbid  in  proportion  to  the  quantity 
of  the  pus,  and  the  deposit  is  then  more  yellow. 

Oeneral  S3nnptoms  of  Pleurisy. — Like  other  inflammations  of  the  lunes, 
pleurisy  may  be  acute  or  chronic.  The  acute  form  of  this  disease  mav  he 
preceded  by  fever,  but  often  no  such  antecedent  is  present.  Its  local  symp- 
toms, however,  in  most  ca.st\«,  are  strongly  marked,  the  patient  suffering  with 
severe  continued  pain  in  the  affected  side,  of  "  a  dragging,  f?h(X)ting  character,** 
which  is  greatly  exasperated  l)y  coughing  or  forced  inspirations,  movement, 
pressure,  and  percussion,  so  that  the  lungs  can  only  be  imjK?rfectly  filled  with 
air.  The  seat  of  the  pain,  however  extensive  the  inffamniation,  i^  generally 
limited  to  one  point ;  and  this  point  is  usually  about  the  centre  of  the  mamma, 
or  just  below  that  part,  towards  the  lateral  attachments  of  the  diaphragnL 
While  the  pain  is  constant,  it  nevertheless  sometimes  remits,  and  with  the 
owurrence  of  effusion  often  totally  disapjwars.  It  is  often  doubtful  whether 
the  pain  is  due  to  pleurisy,  to  rheumatism,  to  neuralgia,  or  to  shingles.  When 
the  fibrinous  effusion  is  scanty  the  pain  is  generally  piercing  when  a  ''breath 
is  fetched,"  and  greater  during  ordinary  than  forced  rt^spiration.  Coughing 
and  sneezing  arc  especially  painful ;  and  pri'ssure  from  without  or  from  within 
greatly  increases  the  pain.  Respiration  is  imi)erfectly  carried  out,  and  the 
body  is  l>ent  towards  the  affected  side.  The  tongue  is  commonly  white,  but 
the  pulse  varii^s,  perhaps  according  to  the  form  of  the  inflammation  and  iti* 
intensity.  If  the  disease  be  limited  to  an  effusion  of  lymph,  the  pulse  is  seldom 
more  than  90  to  110,  hut  "hard  and  ccmcentrateil  in  impulse.*'  Either  form 
of  pfeuri^y  is  generally  accompanied  by  a  short  troublesome  cough,  and  some 
expectoration.  The  respirations  are  increiu*tHl  in  fretfuency — phenomena  of 
more  constant  occurrence  than  even  the  local  pain — and,  unless  d^'spnoea 
exist,  are  unnoticeil  by  the  patient.  While  one  reitpiration  is  performed,  only 
three  beats  of  the  heart,  in  place  of  five  or  six,  oc<'ur.  The  patient  likewise  is 
for  the  most  part  restless,  and  lies  on  the  affected  side.  If  tne  effusion  is  great 
of  sero-fibrinous  exudation,  the  symptoms  are  acute,  and  run  an  acute  coun^. 
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Severe  rigors  usher  in  intense  fever,  with  full  and  frequent  pulse,  headache, 
coated  tongue  and  throat,  pains  in  the  back  and  limbs.  The  chills  arc  often 
recurrent,  thus  differing  from  pneumonia,  so  that  the  disease  may  be  mistaken 
for  ague.  At  the  commencement  also  pain  in  the  side  is  sharp ;  but  abates 
as  the  fluid  effusion  increases  in  the  sac ;  and  often  ceases  altogether  before 
the  effusion  is  complete.  Dyspncea  is  constant,  and  often  becomes  severe,  but 
it  may  abate  as  the  fever  abates.  The  disease  advances  for  six  or  eight  days, 
when  improvement  ought  to  take  place  from  rapid  abatement  of  the  fever, 
leaving  the  fluid  effusion  to  be  reabsorbed,  which  absorption  ought  to  begin 
immediately  in  favorable  cases,  and  progress  rapidly  (Niemeyer)  ;  but  even 
after  many  weeks  a  considerable  remainder  of  fluid  may  still  exist. 

In  another  class  of  cases,  the  fever,  being  acute  at  first,  moderates  merely 
towards  the  end  of  the  first  week,  or  a  little  later,  but  does  not  wholly  sub- 
Bide  ;  and  although  exudation  does  not  continue,  yet  absorption  remains  in 
abeyance.  By  and  by  a  reaccession  of  all  the  symptoms  takes  place,  and 
effusion  again  occurs  to  a  greater  extent  than  before.  In  this  way  tne  disease 
subsides  and  recurs,  thus  fluctuating  for  months,  and  at  last,  as  a  rule,  ter- 
minates fatally.  Another  form  develo|)s  in  a  latent  and  slow  way,  without 
inflammatory  fever,  and  without  pain,  shortness  of  breath  being  the  only 
source  of  distress  to  the  patient ;  but  who  ultimately  seeks  advice  on  account 
of  failing  strength,  and  having  become  pale  and  thin.  The  abdomen,  too, 
may  be  tumid,  from  pressure  downwards  of  the  diaphragm.  In  such  cases 
the  amount  of  fluid  in  the  pleura  is  generally  very  great  and  highly  albu- 
minous. Prostration  and  debility  are  extreme,  from  the  constant  fever  that  at 
last  sets  in ;  and  finally  such  cases  generally  end  in  pulmonary  phthisis  (Nie- 
meyer). 

But  the  physical  signs  of  pleurisy  are  much  more  delicately  varied  accord- 
ing to  the  anatomical  conditions  of  the  disease.  For  example,  at  the  most 
early  stage,  when  the  serous  secretion  is  at  first  arrested,  the  expansion  of  the 
walls  of  the  chest  is  diminished,  as  may  be  nroved  by  measurement.  The 
percussion-sound,  however,  is  not  perceptibly  altered,  and  respiration  is  weak, 
because  imperfet^tly  performed.  The  characteristic  frMon-mund  of  inflame<l 
serous  membranes  may,  perhaps,  now  be  detected,  if  listened  for  in  the  infnir 
mammary  or  infra-axillary  regions.  When  the  secretion  has  returned,  in- 
creased in  quantity,  the  signs  continue  as  described,  but  the  clearness  of  the 
percussion-sound  becomes  diminished,  and  iha  friHion-atound  is  of  a  rubbing  or 
grating  character.  The  patient  himself  sometimes  experiences  a  distinct  sen- 
sation of  friction.  The  period  of  inflammatory  effusion  is  now  established, 
and  the  infra-mammary  and  infra-axillary  regions  become  more  or  less  bulging ; 
the  projection  of  the  intercostal  spaces  of  the  affected  side  during  both  respi- 
ratory acts  becomes  most  obvious ;  the  thoracic  vibration  from  the  voice  is 
abolbhed  where  the  fluid  intervenes,  and  so  also  are  friction-murmurs  there. 
The  area  of  dulness,  and  of  the  peculiar  sounds,  may  be  changed  by  altering 
the  pociition  of  the  imtient.  The  natural  respiratory  murmurs  l)ecome  greatly 
intensified  above  tne  level  of  the  effusion.  When  the  effusion  exists  on  the 
right  side,  the  sounds  of  the  heart  are  more  clearly  audible  than  in  the  natural 
state  in  the  right  axillary  region,  because  the  lung  is  more  solidified  by  the 
presMire  of  the  efluseil  fluid. 

Such  are  the  more  salient  symptoms  which  mark  the  progress  of  pleurisy. 
The  disease,  however,  may  exist  without  any  of  the  general  symptoms.  There 
may  be  neither  local  pain,  cough,  dyspna»a,  nor  febrile  action,  and  yet  effu- 
sion may  have  occurred  to  such  an  extent  as  to  have  reached  the  clavicle, 
while  the  imtient  remains  utterly  unaware  that  his  chest  is  the  seat  of  dis- 
ease (Walsiie).  The  physical  signs  alone  reveal  the  disorder — which  is 
termed  latent  pleurUy — a  fonn  of  disease  which  had  no  existence  in  nosology 
previous  to  the  time  of  L4iennec.     Whenever,  therefore,  the  least  suspicion 
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exists  of  disease  in  the  chest,  especially  in  elderly  persons  or  those  liable  t> 
constitutional  affections,  percussion  ancC  auscultation  must  never  be  neglected. 

Causes. — ^The  causes  of  pleurisy  have  an  influence  over  its  course ;  there- 
fore a  due  appreciation  of  them  is  essential  to  a  correct  prognosis  and  treat- 
ment. The  inflammation  is  sometimes  said  to  acknowledge  an  idiopathic 
origin,  as  when  the  pleurisy  is  believed  to  arise  from  exposure  to  cold,  or  to 
the  action  of  other  atmospheric  influences  of  which  we  know  nothiog.  Ex- 
posure to  cold,  especially  to  currents  of  air  when  the  person  is  heated,  is  a  fw- 
quent  exciting  cause ;  but  many  now  express  their  entire  disbelief  in  cold 
being  able  to  establish  pleurisy  in  a  healthy  person  (Hyde  Salter,  Fuller). 
When  exposure  to  cold  is  followed  by  inflammation  of  the  pleura,  the  di^et^ 
is  most  likely  associated  with  some  morbid  condition  of  the  blood,  as  in  rheo- 
matism  {rheumatic  pleurisy),  and  without  doubt  blood-poisoning  is  one  of  the 
commonest  morbific  causes  of  serous  pleuritic  inflammations.  For  example, 
ancemia,  pycemia,  the  specific  toxsemia  of  eruptive  f everts,  the  maieries  morbi  of 
rheumatimn,  gout,  HcrojHla,  carcinoma,  BrighCs  disease,  aleoholi«m,  typhiHwy  or 
even  retained  excreia,  with  pyrexia  as  the  result  of  overfeeding,  are  all  apt  to  set 
up  serous  inflammation.  All  serous  inflammations,  in  truth,  especially  point 
to  states  of  blood-poisoning ;  as  during  the  progress  of  typhus  or  puerperal 
tever,  or  during  Bright's  disease.  Or  the  pleurisy  may  acknowledge  some 
adjacent  irritation,  as  pneumonia,  constitutmg  pleuro-pneumonia.  In  such 
cases  the  inflammation  seems  to  spread  by  continuity  from  the  neighboring 
organs.  But  there  are  also  numerous  cases  in  which  some  growth  in  the 
lungs,  such  as  tubercle  or  caiicer  advances  to  the  pleura. 

Prognosis. — Simple  ido|)athic  pleurisy  on  one  side  of  the  chest,  occurring 
in  a  person  whose  lungs  are  not  chronically  diseased,  almost  always  terminates 
favorably,  if  taken  in  time  and  treat^l  judiciously  and  with  energy,  and  if 
the  eflusion  has  not  been  copious ;  but  when  it  occurs  as  a  complication  b 
other  diseases,  the  result  may  be  doubtful,  especially  if  air  finds  its  way  into 
the  cavity  (pneumothorajr). 

Treatment  of  Pleurisy. — In  acute  pleurisy,  during  the  first  stage,  or  that 
of  hyperirmidy  the  best  practitioners  of  all  tinK»s  and  of  all  countries  have 
tiikeu  blood  from  the  arm,  provided  the  strength  be  good  and  the  syniptoin!( 
sthenic;  and  if,  says  Laennoc,  after  oiie  or  two  bleedings,  the  pain  in  the  side 
and  fever  have  not  abated,  blood  should  be  taken  from  the  side  ov  leeches  or  bv 
cupping.  Nicniever,  however,  believes  that,  with  the  exception  of  a  few  rare 
(rases,  venesc'ction  can  be  (lisj)ensed  with  in  the  treatment  of  pleurisy.  He  is 
convinced  that  it  neith<'r  cuts  short  the  malady  nor  prevents  the  eflusion.  He 
considers  the  practice  more  dangerous  than  in  pneumonia.  He  only  res»orts 
to  it  in  cases  of  (ly>pn(i'a,  arising  from  collatenil  hyjKTicniia,  if  the  compre^^ied 
j)art  of  tlie  lung  exists  with  oHlema.  Tlie  practitioner  should  also  remembi»r 
that  effiision  often  takes  |)lace  after  bleeding,  during  the  subsidence  of  the  in- 
flammation, so  that  the  breathing  is  often  more  oppressed  and  the  symptonb* 
for  a  time  aggravated,  alihough  the  condition  of  the  patient  may  appear  to 
be  improved. 

At  the  commencement,  Niemeyer  recommends  very  strongly  the  use  of  cold 
compresses,  and  of  local  bloodletting  by  leeches  or  cupping,  to  be  repeate<l  in 
the  couivc  of  a  day  or  two  until  n*lief  becomes  j)emuinent.  The  lo<.*al  blood- 
letting is  only  to  be  had  recourse  to  if  the  cold  compr(»sses  do  not  relieve  the 
min  and  the  dysjHKoa  within  two  or  three  hours.  Large  hot  poultices  should 
>e  always  employed  when  pain  on  inspiration  is  present,  of  a  **  catching"  or 
".^tabbing"  nature.  Niemeyer  also  reccmimends  that  half  a  drachm  ofmercH- 
rial  ointmrnf  be  rul)l)ed  into  the  aflTected  side  of  the  chest  twice  daily;  but 
the  remedy  is  to  be  susi)ende<l  the  moment  mercurial  fetor  can  be  perceived 
in  the  breath. 

Tartar  rmttir,  says  Laennec,  is  in  general  well  supj^orted  in  pleurisy,  and 
ci>ntributes  powerfully  to  subdue  the  inflamnuitory  tendency;  but,  neverthe- 
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letffi,  when  the  pain  in  the  side  and  fever  have  ceased,  it  loses  further  power 
over  the  disease ;  at  least  it  does  not  appear  to  promote  the  removal  of  the 
fluid  efiused,  so  that  it^^  use  must  generally  be  abandoned  as  soon  as  the  acute 
symptoms  have  passed  away.  Digitidis  is  recommended  by  Niemeyer  rather 
than  tartar  emetic.  In  recent  cases  he  gives  it  in  the  form  of  infusion ;  but 
in  the  more  latent  cases  one  grain  of  the  powder  of  the  leaves  combined  witli 
a  ffrain  of  quinine. 

With  respect  to  the  application  of  blister?,  Laenuec  objects  to  their  uhc 
until  the  acute  t<tagc  is  pa^iit ;  but  when  the  pain  has  ceased  for  some  days,  and 
abflorption  of  the  fluid  proceeds  slowly,  and  the  disease  promises  to  become 
chronic,  a  succession  of  blisters  may  be  applied.  On  the  other  hand,  Nie- 
meyer recommends  the  early  application  of  large  blisters  in  certain  cases,  a» 
the  fever  is  not  aggravated  by  their  use  (Meyer  and  Niemeyer). 

The  points  aimed  at  by  venesection  being  relief  of  dyspnoea  from  conges- 
tion and  Gcdema  of  the  compressed  lung,  and  of  pain,  and  to  secure  modera- 
tion in  the  force  and  frequency  of  the  pulse,  the  patient  ought  to  be  bled  in 
the  upright  posture  if  possible,  and  the  blood  should  be  allowed  to  flow  in  a 
full  stream  until  he  can  take  a  deep  breath  freely,  or  till  he  feels  faint  and 
exhausted.  From  ten  to  twenty  ounces  may  be  necessar\'  to  accomplish  this 
end,  according  to  the  severity  of  the  case  and  the  nature  of  the  constitution. 
After  free  evacuation  of  the  bowels  has  been  effected,  calomel^  to  the  extent 
of  producing  the  slightest  mercurialization,  is  the  most  beneficial  line  of  treat- 
ment, to  be  followed  in  certain  cases  only — namely,  those  which  do  not  ac- 
knowledge any  constitutional  disease  as  their  cause.  The  more  rapidly  slight 
mercurialization  can  be  produced  the  better ;  and  hence,  writes  Dr.  Walshe, 
during  the  first  six  hours,  small  doses  of  calomel  with  opium  (a  grain  ami  a 
half  of  the  former y  combined  with  a  sixth  of  a  grain  of  the  loiter,  or  more,  if 
the  pain  continues  acute)  should  be  given  every  half  hour,  while  mercurial 
ointment  is  rubbed  into  the  skin  of  the  affected  side  near  the  axilla  every 
fourth  hour.  Dr.  Fuller  recommends  half  grain  or  grain  doses  of  opium  every 
three  or  four  hours,  in  combination  with  one  or  ttvo  grains  of  calomel,  and  half 
a  grain  of  digitalis,  and  to  have  the  whole  side  covered  with  a  piece  of  linen 
spread  mih  mercurial  ointment ;  over  this  is  placed  a  poultice  covered  with 
oiled  silk  (1.  c,  p.  184).  The  ])atient  must  be  carefully  watched,  so  that 
neither  ptyalisni  nor  narcotisjn  is  produced.  The  moment  mercurial  action  has 
been  established,  the  further  administration  of  the  mineral  must  cease. 

Opium  and  digitalis  are  advised  to  be  continued  after  the  use  of  calomel 
has  been  suspended ;  and  with  them  may  be  given  two  grains  of  squills  or  of 
nitrate  of  potash,  which  will  act  beneficially  as  a  diuretic ;  or  after  twelve  or 
more  hours  ver\'  small  quantities  of  tartar  emetic  in  solution  may  be  given  at 
night,  combine<l  with  small  doses  of  ojnum  and  ipecacuanha,  to  allay  cough 
and  general  irritation. 

After  the  febrile  action  has  in  some  measure  subsided,  and  the  active  stage 
of  the  disease  is  at  an  end,  a  blister  may  be  apj)lieil.over  the  lateral  region  of 
the  chest,  but  not  over  the  seat  of  pain ;  and  if  the  fluid  continues  to  accu- 
mulate, the  blisters  ought  to  be  repeated,  so  as  to  maintain  a  surface  at  a  dis- 
tance fix)m  the  affected  part  in  a  constant  state  of  counter-irritation.  Diu- 
retics ought  at  the  same  time  to  be  freely  given.  The  compound  tincture  of 
iodine,  in  dosci*  of  twmfy  minims  freely  diluted,  is  a  valuable  me<iicine  at  this 
juncture ;  and  so  also  is  the  liquor  ioJi  of  the  British  Pharmacopwia  of  1867. 

In  the  chronic  stage  of  pleurisv,  physicians  are  agreed  as  to  the  necessity 
of  generous  diet  and  tonic  renKnlies  in  aid  of  any  diuretics  and  absorbents 
which  mav  be  emploved.  If  the  |)atient  be  kept  too  low  after  the  stage  of 
active  inffammation  has  subsided,  or  be  unduly  depresse<l,  it  will  not  only  be 
imposgible  to  induce  absorption  of  the  fluid,  but  there  will  be  great  danger  of 
its  becominj^  sero-purulent  in  character.  The  unfavorable  issue  of  pleurisy 
in  its  chronic  stage  is  in  many  cases  attributable  to  a  want  of  tone  in  the  sys- 
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tern,  caused  by  the  treatment  adopted — the  patient  being  kept  too  low,  or  he 
is  overmuch  purged,  or  is  in  some  other  way  unduly  depr^eed,  so  that  the 
system  is  unable  to  exercise  its  reparative  power.  A  more  generous  diet 
ought  to  be  given,  and  the  general  health  sustained  by  quinine  and  other 
tonics.  The  use  of  diuretics  and  absorbents  ought,  at  the  same  time,  to  be 
steadily  persevered  in.  When  a  succession  of  blisters  has  failed  in  relieving 
the  patient,  ioduretted  lotions,  or  ioduretted  ointmenU,  combined  with  the  in- 
ternal administration  of  cinchona  with  tincture  of  iodine,  iodide  €^poiaaiium, 
and  small  doses  of  bichloride  of  mercury,  nitre,  acetate  of  potash,  mmUU^  digi- 
talis, and  cantharides,  have  each  in  their  turn  effected  the  desired  ODJect  (1.  c^ 
.  186).  The  fluid  has  been  gradually  reabsorbed,  and  recovery  has  ensued 
y  a  combination  of  iodine  remedies,  taken  internally  and  appliea  externally. 
Syrup  of  the  iodide  of  iron  (Jii),  with  simple  syrup  (5ii),  and  a  teaspoonml 
taken  every  two  hours,  in  conjunction  with  the  external  application  of  a  weak 
compound  solution  of  iodine  (iodine,  3^-)  potass,  iodidi,  5ii ;  aq.  destil.,  Jii) 
upon  the  affected  side  of  the  chest  (Niemeyer).  The  formulae  most  usefhl 
in  such  cases  are — (1.)  A  diuretic  in  the  form  of  a  pill  composed  of  difptalis, 
squills,  and  the  mass  ofpiL  hydrargyri,  of  each  a  grain  and  a  half;  niirate  of 
potash  (twenty  grains),  combined  with  tincture  of  the  perchloride  of  iron  (fif- 
teen minims),  three  times  a  day,  may  at  the  same  time  be  given  (Fuller, 
Chambers).  Professor  W.  T.  Gairdner  recommends  as  a  diuretic  the  cream 
of  tartar  electuar}',  in  which  the  cream  of  tartar  is  mixed  in  equal  proportions 
with  treacle,  honey,  or  marmalade,  and  in  some  cases  flavored  witn  a  few 
drops  of  peppermint  oil.  The  dose  is  a  teaspoonful  repeated  as  often  as  the 
stomach  will  bear  it,  or  as  the  urgency  of  the  case  demands. 

(2.)  A  lotion  to  be  applied  over  the  chest  by  spongiopiline,  or  by  lint  cov- 
ered with  oiled  silk,  composed  as  follows  : 

R.  Hyd.  Bichloridi,  gr.  iv  ;  Tinct.  lodinii  Co.,  5iv-5vi ;  Glycerini,  Jiii; 
Aquae  Destillatse,  Jivss.     Ft.  Lotio. 

(3.)  One  or  other  of  the  following  ointments  may  also  be  rubbed  in  upon 
the  skin,  over  the  side  of  the  chest,  namely — 

R.  Hyd.  Bichloridi,  gr.  iv-v;  Ungt.  lodinii  Co.,  5iv-3vi;  Adipis,  5iv-5i- 
Ft.  Ung. ;  or — 

R.  Hyd.  Bichloridi,  gr.  iv-v  ;  Potassii  Iodidi,  ^n  ;  Aqua*  Destillats,  q.  s. 
ut  Hyd.  Bichlorid.  et  Potassii  lod.  solventur  ;  Adipis,  si.     Ft.  Ung. 

Niemeyer,  however,  considers  that  remedies  which  merely  aim  at  promoting 
real)sorption  of  the  fluid  deserve  little  reliance,  but  mainly  on  account  of  the 
action  of  diuretics  being  uncertain  ;  and  he  rightiv  obje<*ts  to  drastic  purga- 
tives on  account  of  their  jwrnicious  effect  upon  digestion  and  assimilation. 
Feeding  the  patient  upon  the  driest  ]K)ssible  diet,  and  withholding  water  as 
much  fL<  pa-isiole,  ha,<  been  successful  in  some  cases?  (Sciiroth). 

Professor  W.  T.  Gairdner  and  Dr.  Fuller  are  the  two  most  recent  authori- 
ties who  notice  the  treatment  of  pleurisy  by  puncturing  the  chest  and  letting 
out  the  fluid — an  oiwration  to  which  the  name  o(  paracentesis  has  bt»en  given. 
With  n^gard  to  acute  pleurisy,  Dr.  Ghiirdner  infers,  from  hw  own  experience, 
that  **  for  the  mere  saving  of  life  in  the  acute  stage  of  the  disease,  the  opera- 
tion is  not  necossiirv  in  anv  but  a  verv  small  minoritv  of  the  c^ase^  which 
have  not  yi(»hied  to  remedies  "  (  Clinical  Medicine,  p.  374).  But  a  large  pro- 
portion of  the  cases  Recorded  in  Dr.  Grairdner's  excellent  work,  just  <iuoted» 
occurred  before*  he  begun  to  adopt  the  method  of  withdrawing  the  fluid  prac- 
ticed so  successfully  by  Dr.  Bowditch,  an  American  physician.  In  conse<)ueni*e 
of  the  great  facilities  afl[()rded  by  this  method  for  witlidrawing  fluid  from  the 
chest.  Dr.  Ciairdner*s  views  regarding  the  operation  have  undergone  consider- 
able qualiflcation.     He  now  substantially  gives  in  hL<  adhesion  to  the  princi- 
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*  pies  and  practices  of  Dr.  Bowditch,  and  claims  for  therapeutics  a  correspond- 
ingly extended  field  of  usefulness.  He  has  only  performed  the  operation  in 
acate  pleurisy  in  cases  of  greai  distension,  after  other  remedies  had  a  fair 
trial  without  effect ;  and  has  avoided  doing  it  in  cases  of  partial  or  moderate 
efiusion. 

As  a  means  of  relieving  the  chest  in  chronic  pleurisy  and  empyema,  the 
operation  is  a  useful  one ;  and  the  practical  question  is  as  to  the  time  when 
the  operation  should  he  performed.  The  condition  of  the  patient's  health 
and  respiration,  and  the  absorption  or  non-absorption  of  the  efiused  fluid,  are 
the  aids  to  a  decision  for  or  against  the  performance  of  the  operation.  As 
long,  writes  Dr.  Fuller,  as  the  breathing  is  not  seriously  embarrassed,  and 
the  general  health  does  not  decline,  so  long  are  we  justified  in  making  full 
trial  of  our  remedies.  But  as  soon  as  extreme  shortness  and  distress  of 
breathing,  or  lividity  and  anxiety  of  the  countenance,  denote  serious  inter- 
ference with  the  functions  of  life,  delay  is  no  longer  justifiable,  and  it  be- 
comes our  duty  at  once  to  give  our  patient  the  chance  which  the  operation 
affords. 

The  space  between  the  fifth  and  sixth  ribs,  counting  from  above  downwards, 
should  be  selected  (if  adhesions  are  ascertained  not  to  exist  there),  being  the 
most  depending  part  of  the  chest  when  the  patient  lies  on  his  left  side — the 
more  usual  position  in  this  disease. 

The  operation  is  described  under  the  subject  of  hydrothorax. 


EMPYEMA. 

Latin  Eq.,  Empyema;  French  £q  ,  Empyhne;  Oeeman  Eq.,  Empyem;  Italian 

£q.,  Empiema. 

Befinition. — Pleuritis,  with  purulent  erudation. 

Pathology. — ^The  pleuritic  infianimation  sometimes  terminates  in  suppura- 
tion ;  and  should  the  pus  be  in  such  quantity  as  to  accumulate  in  the  cavity 
of  the  chest,  the  disease  is  termed  empyema.  Empyema  may  be  true  or  false; 
it  is  said  to  be  true  when  the  pus  Is  secreted  by  tne  pleura,  and  false  when  it 
results  from  the  bursting  of  an  abscess  of  the  lung  into  the  cavity  of  the  chest 
{pyothorax).  The  quality  of  the  pus  in  true  empyema  varies  from  a  genuine 
laudable  pus  to  a  sero-purulent  fluid.  In  quantity,  also,  it  varies  from  a  few 
ounces  to  many  quarts  filling  the  entire  cavity  of  the  chest.  Under  these 
latter  circumstances  the  side  of  the  chest  is  dilated,  and  the  intercostal  spaces 
are  widely  separated  and  bulging. 

Effusion  of  pus  may  take  place  into  either  cavity  of  the  chest,  but  the  left, 
perhaps,  is  the  more  common.  The  phenomena  accompanying  empyema  of 
the  left  side  are  remarkable ;  for,  besides  the  lung  being  found  colla])sed,  and 
not  so  big  as  the  fist,  the  heart  is  sometimes  seen  transposed  as  far  over  on  the 
left  side  as  it  usually  is  on  the  right.  In  cases,  however,  in  which  paracentesis 
has  been  performed,  and  the  pus  has  been  dniwn  off,  the  heart  is  observed  to 
return  to  its  place,  while  the  lung,  less  completely  collapsed,  may  be  bound 
down  to  the  up}>er  and  lower  portion  of  the  chest  by  long  and  multiple 
adhesions. 

Symptoms  of  Empyema. — Again,  if  the  inflammation  is  about  to  issue  in 
the  formation  of  pus,  the  pulse  is  extremely  small  and  frequent  (from  120  to 
150),  while  the  restlessness  and  anxiety  of  the  patient  are  greatly  increased. 
There  are  cases,  however,  of  empyema  in  whicn  the  commencement  is  very 
insidious,  owing  to  the  serious  implication  of  the  general  system  and  blunted 
amdition  of  the  sensorium  (Niemkyer).  The  patient,  in  such  cases,  suffers 
little  pain,  or  any  more  marked  symptom  than  usually  await«<  the  last  stages 
of  phthisis.     In  some  instances  he  is  for  a  time  even  capable  of  walking  about 
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the  ward  of  an  hospital  or  in  a  bedroom.  Supposing,  however,  empyema  ia  * 
have  occurred  in  a  case  of  pleurisy,  any  acute  pain  which  may  have  exieled 
subsides,  but  the  anxiety  of  the  patient  is  increased,  and  his  state  of  collapee 
shows  his  imminent  danger.  If  the  constitution  be  less  afiected,  the  symptoniK 
vary  according  to  the  side  of  the  chest  which  is  the  seat  of  the  empyema.  If 
it  be  on  the  left  side,  for  example,  the  heart  is  often  transposed,  and  felt  beat- 
ing as  far  over  on  the  right  side  as  it  usually  does  on  the  left,  and  the  pulse 
is  small  and  frequent.  If  we  now  bare  the  chest  of  the  patient,  we  find  the 
affected  side  enlarged,  sometimes  oedcmatous,  with  projecting  intercostal  spaoei. 
As  the  lung  is  now  greatly  compressed,  no  respiratory  action  is  seen  on  that 
side,  which  is  entirely  at  rest.  If  paracentesis  be  now  performed,  the  heart  is 
restored  to  its  place  as  the  pus  flows ;  but  as  the  lung  for  the  most  part  only 
imperfectly  expands,  the  affected  side,  even  in  the  most  favorable  caiies,  con- 
tracts, and  the  spinal  column,  pressed  upon  by  an  unequal  weight,  acquires  a 
lateral  curvature,  the  shoulder  sinks,  and  the  patient  is  greatly  and  perma- 
nently deformed. 

Auscultation  and  percussion  are  equally  valuable  in  determining  the  amount 
of  effusion.  If  scrum  or  pus  be  effused  to  the  amount  of  a  pint,  for  instance, 
the  lung  is  displaced  to  that  extent ;  and  consequently  the  lower  portion  of 
the  chest,  when  struck,  returns  a  dull  sound,  which  extends  as  high  as  the 
level  of  the  fluid.  If  we  now  auscultate  the  patient,  the  respiration  is  also 
lost  below  the  level  of  the  fluid.  Besides  these  results,  the  voice  gives  very 
striking  indications  of  the  lung  becoming  so  far  condensed  from  the  pressure 
of  the  fluids;  for  we  very  constantly  have  bronchophony ^  and  occasionally 
wgophony. 

If  the  chest  be  completely  fllled  in  empyema,  the  respiratory  sound  is  alto- 
gether wanting ;  so  is  cegophony  and  brofimophony,  and  the  containing  cavity 
returns  a  dull  sound  at  whatever  part  percussed.  Under  these  circumstances, 
and  especially  if  the  heart  be  displaced,  the  affected  side  will  be  seen  entirely 
motionless,  rounded,  and  distended ;  and  when  these  signs  are  present,  there 
c*an  be  no  doubt  that  the  distension  is  due  to  the  presence  of  serous  effusion 
or  pus. 

HYDROTHORAX. 

Latin  Eq.,  Hydrotkorax ;  French  Eq.,  Hydrofhornx ;  Gkrma.v  Eq  ,  Ilydmthorttx — 

Syn.,  Brustwassfrsuch ;  Italian  Eq  ,  Idrotorace. 

Definition. —  Watery  fluid  or  serum  in  the  cavity  of  the  pleura  (of  eith^  or 
both  sides),  rarely  occurring  in  the  ahnnice  of  pre-existing  dinease  of  the  pleunr, 
lungs,  heart,  or  great  vessels,  nor  without  the  influence  of  some  specific  or  conMHu- 
tional  dineme — not  the  rejfult  of  exudation,  but  a  "passive  dropsy  of  the  pleura" 

Pathology. — In  hydrothorax  the  cavity  of  the  chest,  on  being  opened  af^er 
death,  is  found  more  or  less  full  of  water}'  fluid  or  scrum,  which  being  removed, 
the  pleura  is  seen  sometimes  healthy-looking,  but  more  generally  of  a  dark 
color,  in  cousetiuence  of  a  (juantitv  of  venous  blood  being  congestwl  in  the 
vessels.  The  fluid  may  be  efliised  mto  one  or  into  both,  generally  into  both, 
cavities.  It  may  also  be  limpid  and  colorless,  like  water ;  but  more  commonly 
it  is  citron-colore<l,  and  contains  flbrin,  much  albumen,  and  sometimes  urea, 
in  casci*  of  Bright' s  disease.  "  Water  on  the  cheM,''  as  it  is  commonly  calle<i, 
is  generally  traceable  to  increa-^e  of  latenil  pressure  within  the  veins,  especially 
obstructed  action  of  the  right  side  of  the  heart,  and  decrease  in  the  amount  of 
albumen  in  the  serum  of  the  blood  (Niemeykk).  Like  other  dropsies,  there- 
fore, it  is  a  symptom  of  a  disease  nither  than  a  substantive  disease  itself;  and 
in  statistical  returns  it  ought  to  be  returne<l  under  the  primary  disease,  of 
which  it  is  found  to  be  a  secondary  affection.  It  is  one  of  the  lesions  in  ^w- 
eral  dropsy.     The  quantity  of  fluid  effused  varies  from  a  few  ounces  to  many 
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pints ;  eight  and  nine  pints  are  not  unusual ;  and  Laennec  states  that  he  once 
removed  twelve  pints  from  the  right  side  of  the  pleural  cavity.  When  the 
quantity  is  large,  the  lung  is  compresseil  towards  its  roots,  and  placed  gener- 
ally in  the  groove  formed  between  the  sides  of  the  bodies  of  the  vertebrce  and 
the  heads  of  the  ribs  to  their  angles.  It  Ls  sometimes  so  flat  as  not  to  be  more 
than  half  an  inch  in  thickness.  It  may  be  compressed  against  the  sternum 
if  previously  existing  adhesions  to  that  region  have  fixed  its  position  there. 
When  hvdrothorax  is  secondary,  almost  every  chronic  affection,  either  of  the 
liver,  kidney,  or  heart,  may  be  found  coexisting  at  the  same  time.  The  fluid 
of  hydrothorax  is  distinguished  from  the  fluid  of  pleuritis  by  the  absence  of 
fibrinous  coagula,  and  of  inflammatory  changes  in  the  pleural  surfaces.  Occa- 
sionally it  is  the  result  of  extremely  slight  pleuritis,  rarely  of  severe  pleurisy; 
and  in  these  cases  the  serum  is  more  flocculent,  contains  more  albumen,  and 
portions  of  lymph  are  oflen  also  seen  adherent  to  the  pleura  puhnonalis  or 
pieura  coaialiH ;  the  two  pleurae  are  also  often  more  or  less  united ;  and  the 
fluid  encapsuled  in  old  adhesions. 

Symptoms. — The  effusion  may  take  place  either  gradually  or  suddenly.  In 
the  former  case  it  may  be  so  slow  that  the  lung  is  able  to  adapt  itself  to  the 
presence  of  the  accumulating  fluid,  and  the  symptoms  will  consequentlv  be 
much  less  marked,  although  the  effusion  be  large.  In  the  latter  case  the  func- 
tions of  the  lung  are  almost  at  once  suspended,  the  countenance  livid,  and  the 
breathing  greatly  disturbed.  When  the  effusi<m  is  slow,  the  symptoms  are, — 
difficulty  of  respiration,  which  is  carried  on  rather  by  the  shoulders  and  dia- 
phragm than  by  the  intercostal  muscles,  some  ex j)ect oration,  lividity  of  the 
lace  or  lip,  cedema  of  the  legs,  and  either  a  very  full  laboring  pulse,  or  one 
that  is  small,  frequent,  and  intermitting :  the  urine  also  is  extremelv  scanty. 
As  long  as  the  effusion  is  moderate  the  patient  can  lie  flat  in  his  bed  without 
experiencing  any  inconvenience.  In  the  event,  however,  of  the  effusion  being 
80  considerable  that  the  function  of  the  lung  is  entirelv  suspended,  the  patient 
ie  unable  to  lie  down,  from  the  sense  of  suffocation  produced  by  the  fluid  gravi- 
tating towards  the  root  of  the  lung,  and  compressmg  the  larger  bronchi,  and 
he  therefore  sits  propped  up  by  pillows,  with  his  head  bent  forwards.  When 
hydrothorax  is  symi)toniatic,  or  consecutive  to  affection  of  the  heart  or  of  other 
disease,  it  is  generally  preceded  by  swelling  of  the  legs  or  eyelids,  by  the  urine 
being  plentiful  and  albuminous,  or  scanty,  high-colored,  and  loaded  with  the 
usual  salts,  and  indeed  by  most  of  the  symptoms  of  dropsy  generally.  In 
these  cases  the  effusicm  seldom  takes  place  into  the  chest  till  a  few  days  be- 
fore death,  rendering  the  agony  of  death  doubly  jmiuful  and  suflbcating. 

When  the  eflusion  is  modenite,  auscultation  gives  bronchial  respiration, 
some  mucous  rhonchus,  and  hronchophomjy  and  occasicmally  that  condition 
called  (EgophoniL  which  is  a  bn)ken  sound  like  the  bleating  of  a  goat,  or  the. 
notes  used  in  the  exhibition  of  "Pimch,*'  and  which  is  heard  as  though  the 
patient  was  speaking  at  the  end  of  the  stethosco[)e,  but  not  through  it.  This 
singular  phenomenon  is  heard  only  when  the  instrument  is  placed  about  the 
level  of  the  effused  fluid.  When  the  effusion  is  more  considerable,  the  respi- 
ration is  almost  tracheal ;  there  is  neither  bronchophony  nor  (xgophonify  and  a 
dull  sound  is  returned  over  a  greater  part  of  the  chest.  Again,  if  the  patient's 
chest  be  bared,  there  is  no  expansion  on  the  side  of  the  seat  of  the  effusion, 
the  respiration  of  that  part  b(Mng  carried  on  altogether  by  the  shoulders  and 
diaphragm;  and  should  the  effusion  be  excessive,  the  affected  side  bulges  out, 
as  in  empyema,  and  its  intercospil  spaces  are  enlarged  and  pmminent.  If  air 
exists  as  well  as  fluid,  suc<*ussioii  of  the  patient  gives  the  sound  of  the  splash- 
ing of  fluid,  and  simietimes  the  patient  can  pn)duce  this  phenomenon  by  shak- 
ing his  luxiy  himself. 

Diagnosis. — The  absence  of  pain  and  of  the  other  symptoms  of  inflamma- 
tion distinguishes  this  disease*  fnmi  aruie  pleurisy.  Should,  however,  the 
pleurisy  be  chronic,  it  is  imfK)ssible  to  distinguish  the  two  diseases  except  by 
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the  previous  history.     The  diagnosu,  also,  betweeu  htfdrothor<u  ami  tKebmaM 
Ike  Ivng  is  not  always  eaHy- 

Pro^OBiB. — tSome  cBD^t  of  hydrothoras  recover,  but  tlie  jm^iiMis  i*  ia  ^ 
cases  extremely  grave  aud  doubtful. 

Treatment. — X')^  trcatiuent  uf  hydrotliorax  is  of  ^jcat  difficulty,  fnna  ti 
many  cuiides  on  which  the  etfusion  may  depend,  and  a\m  front  [hi- 
uuii'ormly  intractable  iialure  of  the  disease.  The  geuentl  prini'iplai 
medicinal  treatment  to  jiromote  Hbsiirjitigu  gf  the  fluid  have  been  pvim  d 
the  section  on  the  treatment  of  pleurisy;  and  it  only  remains  hfr«  U>  miU 
the  great  facilities  afforde^l  for  the  removal  of  the  fluid  by  the  uin-rattun  n 
onimeudeil  by  Dr.  Bowditch,  with  the  apparatus  devii«d  by  Dr.  ftlorrill  \ 
maa,  of  Cambridge,  V.  S.  The  uppnratus  eoiisista  of  a  trrjcar  a  little  larger  lU 

the  ordinary  exploring  trocar,  and  h  silver  cauula,  with  a  stojH-iw 

tu  light  and  small  as  possible,  capable  of  beiiug  connected  with  n  ryniig<!  I 
ao  intertuediute  piece  of  bra.ss,  also  provided  with  a  «topcui:k,  tlitt  two 
working  the  same  way,  and  acting  as  checks  upon  each  other.     Such  ii 
ments  inav  be  had  of  Mr.  Kemp,  Philosophical  Iniitnimeiit  Makrr.  loiini 
Street,  Edinburgh ;  and  a  drawing  of  the  instrument  may  be  «ccn  in  vol.  xx] 
p.  348.  of  the  Amerkan  Journal  of  Medical  Science;  also  for  Jan.,  ltlA3; 
vol.  sx,  Oct.,  1850. 

During  the  operation  the  patient  should  be  aeated.  when  poseiblc,  Ntlv 
on  a  chair,  or  astride  the  chair,  with  his  face  to  the  back  ot  it;  or,  if  anal 
to  rise,  be  ought  to  be  brought  so  that  the  affected  side  may  be  niodo  to  incHl 
slightly  over  the  edge  of  the  bed.    The  ino«t  appropriate  sp.t  for  punctun 
between  the  seventh  and  eighth,  or  the  eighth  and  niutli,  or  the  oiatii  ■ 
tenth  ribe,  in  a  line  let  fall  from  the  lower  angle  uf  the  scapula;  but  a 
let  the  trocar  be  inlruduced  aa  low  down  as  possible,  wiusistently  with  | 
Bafetf  of  important  organH  in  the  chest  or  abdomen.    The  exact  pcwiLioaJ 
the  liver  and  spleen  must  be  determined  first  in  every  instance,     hnenor 
himself  once  tmiuflxed  the  diaphragm  and  iiierced  the  liver,  and  that  throiri 
the  fiflJi  inlerciiHtal  space.     Au  enlarged  liver  or  spleen  mav  be  deledMl? 
high  as  the  fifth  rib.     Dr.  TValson  once  witnessefi  an  oj>eration  in  which  6 
trocar  was  pushed  through  the  diaphragm  into  the  spleen,  which  waa  una 
ally  large.     The  pntieut  died  a  day  or  two  afterward.4  of  [leritunitia.     Jd 
under  the  lower  angle  of  tbc  scuputa  is  a  spot  easily  reached,  and  where  f 
niUBclee  are  thin.    But  in  selecting  tlie  jtreciae  intercostal  «pace.  Dr.  BowdiM 
chooses  one  about  an  inch  and  a  ha/f  higher  than  the  line  cm  a  level  witb  M 
lowest  point  at  which  the  respiratory  murmur  can  be  heard  in  the  beals| 
lung  ot  the  opposite  pleural  cavity.     Having  presst^d  the  tiirefinger  of  the  ll 
hand  deeply  into  the  intercostal  space,  the  trocar,  with  its  cauula,  should 
plunge<l  through  the  ti^ues  at  the  depressed  part,  keeping  as  near  a<  poMJ 
to  the  upper  etige  of  the  lower  of  the  two  rilw.    The  point  of  tlie  iiudnim 
should  be  raised  rather  than  depressed,  so  as  to  avoid  injury  to  tlie  diaphru 
liver,  or  spleen.    The  skin  need  not  be  incised  before  puncture.     Havl 
withdrawn  the  trocar,  leaving  the  canula,  the  double-valve  syringe  la  to  1 
applied,  and  the  eflusioii  slowly  drawn  away,  until  the  lung  has  imdernf 
as  much  expansion  as  it  can  endure  with  i^fcty.     This  will  be  iudi«vl«l| 
a  sense  of  dragging  distension  or  pain.     When  the  canula  is  n-muved,  I 
wound  contracts  and  closes  so  completely  that  no  lint  or  dressing  tK  requiX 

In  the  hands  of  the  American  physician.  Dr.  Bowditch,  and  Pr»ft9«N>r  '\ 
T.  Gairdner,  of  Glasgow,  and  Dr.  Budd,  of  London,  this  oponkliou  hn*  bt 
the  means  of  saving  many  livee.  It  is  compnrativelv  harnili9«,  gi^'nl  1 
little  pain,  and  in  the  opinion  of  these  eminent  physicians  it  is  an  opf«  ' 
which  ought  never  to  be  allowed  to  fall  into  disuiie  by  the  profession, 
effect  of  tlie  operation  is  to  relieve  the  mind  as  welt  as  the  lung  of  iho  y 
from  great  oppresaioii.  Although  before  the  operation  he  is  ^uite  wmK 
afleu  able  »fu-r  it  [o  gel  up  aud  walk.     Digestion  becomes  at  once  impron 
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and  strength  is  rapidly  regained.  The  cough,  however,  is  apt  to  augment 
during  the  first  few  days ;  the  pulse  also  retains  its  quickness ;  friction-sounds 
occasionally  hecome  aevelopea ;  and  several  months  may  elapse  before  the 
vesicular  murmur  becomes  properly  re-established  in  the  lun^. 

Whenever  the  pleural  cavity  has  become  distended  with  fluid,  and  the  dysp- 
noea is  great,  Dr.  Bowditch  recommends  operation  without  delay.  When 
thus  performed  early,  it  prevents  a  long  and  tedious  illness  and  future  con- 
traction of  the  chest.  It  should  also  be  resorted  to  in  all  chronic  cases  when 
the  effusion  does  not  disappear  after  a  reasonable  time  and  the  use  of  appro- 
priate remedies.  Dr.  Bowditch  has  performed  the  operation  150  times  on  75 
persons,  and  has  seen  it  done  in  10  other  cases.  Out  of  the  75  cases,  29  recov- 
ered completely,  and  apparently  in  consequence  of  the  operation,  which  was 
generally  performed  after  severe  symptoms  had  set  in;  and  in  all  these  cases 
the  tapping  seemed  to  be  the  first  step  towards  recovery.  In  26  of  the  75 
cases  the  fluid  obtained  at  the  first  tapping  was  serum;  and  21  of  these  cases 
made  good  recoveries.  If  the  fluid  afterwards  became  puruleiUj  an  almost 
certain  fatality  attended  such  a  change.  Of  6  such  cases,  4  died ;  and  the 
two  others  were  likely  to  die  when  Dr.  Bowditch  wrote.  In  24  of  the  75 
cases,  nus  flowed  at  the  first  tap])ing ;  and  7  of  these  recovered,  and  7  died. 
In  gucn  cases  relief  is  always  obtained;  but  the  tendency  remains  to  a  fistu- 
lous opening  or  to  phthisis.  If  the  fluid  at  the  first  tapping  is  sanguinolent, 
thin,  and  of  a  dark  red  color,  not  coagulating,  it  forebodes  an  almost  cer- 
tainly &tal  result;  and  Ls  generally  associated  with  some  malignant  disease 
of  the  lung  or  pleura.  Of  7  such  cases,  6  died ;  and  the  seventh  was  still 
lingering  when  Dr.  Bowditch  wrote.  A  mixture  of  bloody  purulent  fluid  at 
the  first  operation  is  usually  fatal.  A  fetid  gangrenous  duid  is  very  rare,  is 
obviously  of  bad  omen,  and  betokens  gangrene  of  the  pleura  and  lung. 

The  operation  may  require  to  be  repeated.  Dr.  Bowditch  has  done  it  eight 
times  in  six  weeks  to  the  same  patient — himself  a  physician.  One  lady  he 
tapped  nine  times  in  eight  months  and  a  half,  commencing  when  she  was  four 
months  and  a  half  pregnant,  and  when  orthopnoea  was  threatening  death. 
She  was  delivered  of  a  living  child  at  the  full  time  and  recovered.  In  one 
remarkable  case  a  youth  had  obscure  symptoms  for  nine  mouths.  Dr.  Bow- 
ditch recognized  by  the  physical  signs  "latent  pleurisy,"  or  "idiopathic  hydro- 
thorax,"  as  some  may  style  it.  Four  pints  of  fluid  were  removea  at  one  time, 
and  the  lung  was  fully  expanded  in  forty-eight  hours.  In  three  weeks  the 
patient  was  well,  and  he  continued  so. 

Dr.  Bowditch,  in  a  letter  to  Dr.  Gairdner,  thus  states  the  general  results  to 
which  he  has  arriviMl  in  the  use  of  this  oiH»ration  (  Clinical  Medicine^  p.  720): 
"I  now  never  o])erate  unless  I  find  some  distension  or  rounding  out  of  the 
chest,  and  filling  up  of  some  of  the  intercostal  spaces,  so  that  the  chest  pre- 
sents a  uniform  curve,  and  not  alternate  depressions  and  elevations,  as  in  the 
healthy  chest.  I  oiK»ratc  under  the  following  circumstances  when  I  feel  cer- 
tain there  is  fluid : 

"  1.  When  there  is  severe  permanent  dyspncca — orthajmcen — however  acute 
the  disease,  if  I  find  fluid  filling  the  pleural  cavity,  or  nearly  filling  it. 

"2.  When  there  are  wcasional  attacks  of  orthopncra  threatening  death, 
even  if  there  l>e  not  sufficient  to  fill  more  than  half  of  the  cavity.  If  the 
fluid  seems  to  be  the  cause  of  the  dyspn(ea,  I  oi^rate,  because  occasionally  I 
have  lost  a  patient  when  waiting  for  more  extensive  physical  signs.  This 
rule  I  apply  to  acute  and  chronic  erases. 

"3.  I  use  the  trocar  after  three  or  four  weeks  of  ineffectual  treatment,  with- 
out any  abs<»rption  being  produciKl. 

"4.  In  chronic  idio]>athic  hydrothorax,  a  latent  pleurisy,  with  simply  phys- 
ical signs  to  indicate  exienMve  effiision,  but  when  the  rational  signs  arc  either 
very  slight  or  none  at  all,  save  a  general  malaise  and  weakness." 

In  the  experience  of  iSir  Thomas  Watson  the  o|)eration  of  paracente^ia  iho- 
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rods  in  simple  pleurisy  is  not  to  be  performed  unless  the  life  of  the  patient  i« 
in  jeopardy — that  is,  in  cases  "  in  which  the  effusion  continues  and  increases, 
and  the  side,  instead  of  shrinking,  enlarges ;  the  functions  of  the  lung  on  that 
side  are  entirely  abolished ;  nay,  the  use  of  the  remaining  lung  is  gremtlv 
interfered  with  by  the  pushing  over  of  the  mediastinum ;  and  the  patient  is 
in  imminent  danger  of  suffocation."  In  such  cases  the  oppressed  lung  must 
be  relieved  by  "letting  the  flvid  out'*  {Lectures^  4th  edit.,  vol.  ii,  p.  128). 
Again  he  writes,  "  Life  is  plainly  in  jeopardy  when  the  vital  functions  of  the 
lungs  or  of  the  heart  are  greatly  hindered ;  when  symptoms  present  them- 
selves of  approaching  death  by  apncea  or  by  st^ncope.  If  we  discover  do 
cause  for  those  symptoms  except  the  increasing  pressure  of  liquid  pent  up  in 
the  pleura,  we  are  warranted  m  ascribing  them  to  such  pressure,  and  boand 
to  act  upon  that  persuasion."  Also,  if  death  by  aMhenia  appears  inevitable, 
the  patient  losing  ground  from  day  to  day,  and  when  all  other  means  of  get^ 
ting  rid  of  the  i)ent-up  fluid  have  failed,  the  patient  should  not  be  denied  the 
chance  which  the  operation  affords.  Also,  "  whenever  the  effused  liquid  con- 
sists of  piis,  it  should  be  let  out"  (1.  c,  p.  130).  With  the  arrangements  of 
Dr.  Bowditch's  syringe  we  are  enabled  to  remove  fluid  before  the  fal^  mem- 
brane thickens  over  the  comi)ressed  lung,  and  so  makes  it  diflUcult  to  expand 
again.  The  trocar  and  small  canula  take  the  place  of  an  exploring  needle, 
which  Sir  Thomas  Watson  does  not  object  to  use,  regarding  it8  use  as  a 
"minor  diagnostic  puncture;"  and  if  the  lung  is  not  covered  by  an  inezpan- 
sible  faUe  membrane^  it  will  gradually  expand  as  the  fluid  is  withdrawn,  the 
operation  being  done  with  the  greatest  slowness  possible. 

By  the  peculiar  construction  of  the  exhausting  syringe,  Dr.  Bowditch  has 
been  enabled  to  evacuate  the  chest  much  more  completelv  than  hv  anv  other 
method,  and  to  prevent  entirely  (and  with  absolute  certainty)  the  admission 
of  air.  "  It  appears  to  me,"  says  Dr.  Gairdner,  "  to  be  in  every  respect  an 
improvement  so  important  that  it  may  be  said  to  oi)en  up  a  new  history  for 
the  operation  of  paracenfeatis  thoracis;  and  I  trust  it  will  receive  in  this  coun- 
try the  attention  which  is  due  to  it"  (Clinical  Merlicine,  ft.  380).  On  the 
other  hand,  and  by  Dr.  Bowd itch's  own  showing,  it  does  not  appear  that  the 
entrance  of  air  into  the  cavity  of  the  pleura  produces  dangerous  symptoms. 
He  has  never  found  this  to  be  the  case,  even  when  air  has  been  pumped  into 
the  chest.  Why,  therefore,  resort  to  so  elabonite  an  arrangement  of  stop- 
cocks, syringes,  and  canulie,  and  tubes!  Dr.  Fuller  regards  such  instruments 
as  practically  inoperative.  "The  lung,"  he  says,  "  is  seldom  able  to  expand 
freely  at  once;  and  as  the  chest-walls  will  not  yield  iK'vond  a  certain  point, 
air  must  be  allowed  to  find  ingress  into  the  pleural  cavity,  or  the  fluid  would 
not  flow  out.  I  have  seen  two  of  the  most  perfect  of  these  stoi>-co<»k  instru- 
ments employed;  and  so  long  as  precautions  were  taken  to  exclude  air  fn>m 
the  pleura,  so  long  they  faile^l  to  draw  off  more  than  a  few  ounces  of  the  fluid ; 
directly  air  was  admitted,  the  li(juid  flowed  through  thorn  freelv.  Therefore, 
however  desinible  it  mav  be  theoretically  to  exclude  air  from  the  pleura,  it  is 
practically  impossible  to  do  so  if  we  wish  to  relieve  our  patient"  (FrLLER,  1. 
c,  p.  192).  But  Dr.  Fuller  agrees  in  the  view  that  "when  acute  inflamma- 
tory action  has  subsided,  the  admission  of  air  dow  not  necessarily  excite  sujv 
purative  action  of  the  pleura, — nor  is  it  found  to  interfere  with  the  re-expan- 
sion of  the  lung."  He  believes  that  the  lung  is  very  slow  in  regaining  itj*  due 
expansion — more  than  five  days.  Yet  he  agrees  also  that  every  precaution 
should  be  taken  to  prevent  admission  of  air  (as  it  is  ct»rtainly  conducive  to 
.««iu)purative  inflanimati(>n)  when  the  grooved  needle  has  shown  that  the 
effiised  liquid  is  serous  (1.  c.,  p.  193).  Hence,  I  think,  we  comeback  to  B4)W- 
ditch*s  j)lan  as  the  best.  "  When,  on  the  contniry,  the  grooved  needle  has 
prove<l  the  existen<'e  of  pus,"  Dr.  Fuller  believes  "that  the  admission  of  air 
IS  not  of  the  slightest  imi)ortance."  But  here,  again,  we  know  that  pus  formed 
internally,  and  not  in  ccmtact  with  air,  undergoes  changes  when  exposed  to 
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air  which  renders  it  not  less  imperative  that  we  should,  if  possible,  prevent  its 
admission ;  therefore,  if  the  lungs  are  not  bound  down  by  adhesion,  or  pre- 
vented from  expanding  by  the  thickness  of  i\\efaUe  memhrane  which  covers 
it,  here  again  Bowditch's  syringe  and  stop-cocks  enable  the  fluid,  even  when 
purulent,  to  be  withdrawn  without  air  bemg  admitted.  Mr.  Lister's  method 
and  precautions  as  to  opening  an  abscess  ought  to  be  adopted. 

But  when  air  has  been  admitted,  and  when  the  fluid  within  the  cavity  of  the 
chest  has  become  changed  thereby — is  purulent  and  perhaps  fetid — the  evacua- 
tion of  the  contents  by  "drainage"  seems  the  most  efficient  remedy.  This 
Operation  consists  of  introducing,  through  the  opening  made  in  the  chest  for 
removing  the  fluid,  "  a  fine,  long  iron  probe,  somewhat  bent."  It  "  is  then 
directed  towards  the  lower  and  back  part  of  the  pleural  cavity, — ^the  lower 
the  better.  If  the  end  of  the  probe  be  made  to  press  against  the  side  of  the 
thoracic  walls,  it  can  be  felt  from  the  outside,  through  the  intercostal  spaces, 
though  perhaps  obscurely,  owing  to  thickness  and  toughness  of  the  false  mem- 
brane. The  lowest  and  most  appropriate  site  in  which  the  probe  can  be  felt 
having  been  selected,  an  incision  is  made  ui>on  the  end  of  the  probe,  which  is 
then  brought  through  the  opening  tlius  made.  A  strong  piece  of  silk  thread 
is  passed  into  the  eye  of  the  probe  and  drawn  through  the  two  openings,  and 
the  drainage-tube — an  india-rubber  tube,  perforated  at  frequent  intervals,  in 
the  way  recommended  by  Chassaignac  for  the  treating  of  sinuses — being  firmly 
tied  to  one  end,  is  then  drawn  through  by  means  of  the  silk  :  the  ends  of  the 
tube  are  then  tied  together,  and  the  operation  is  complete.  .  .  .  The 
openings  in  the  chest-walls  are  thus  always  free ;  the  matter  is  dischargeil 
drop  by  drop  as  it  forms,  so  that  if  the  tube  be  suitably  placed,  there  is  never 
any  collection  of  pus  in  the  thorax ;  no  time  is  given  for  decomposition,  and 
the  pus,  therefore,  is  discharged  in  a  healthy  and  pure  state"  (Goodfellow 
and  De  Morgan,  in  Med^-Chir.  Trans.,  vol.  xlii).  Fetid  fluid  may  thus  be 
got  rid  of,  and  the  cavity  of  the  pleura  washed  out  with  warm  water,  contain- 
ing a  weak  solution  of  permanganate  of  potash  (Condy*s  fluid),  of  the  strength 
of  two  fluid  drachtm  to  the  pint  of  water  (Full?:r).  Sir  Thomas  Watson  is 
of  opinion  that  if  the  corrupt  and  corrupting  mass,  in  two  cases  which  he  cites, 
had  been  duly  removed,  the  patients  would  have  had  a  much  better  chance 
of  life.  With  such  a  tul)e  and  a  syringe,  offensive  gases  and  fluids  may  be 
got  rid  of. 

Mr.  Lister's  antiseptic  methods  of  treatment  are  of  special  advantage  in 
such  cases. 


PNKUMOTIIORAX. 

Latin  Eq.,  Pummnthnrax ;  Frknch  E(j.,  Pn^umnffiornw ;  Obrman  Eq.,  Pneumothorax  ; 

Italian  Eq.,  Pneumotorace. 

Definition. — A  collection  of  air  or  gas  in  the  cavity  of  the  plectra,  generally 
eoexiMing  with  fluid  in  the  mme  cavity, — when  the  condition  w  sometimes  termed 
Jiydroimeumothorax. 

Patnolog^. — Such  a  collection  of  gas  or  air  within  the  caWty  of  the  pleura, 
on  either  or  both  sides,  occurs  under  any  of  the  following  conditions  (Fuller, 
1.  c,  p.  199): 

1.  When  no  communication  exists  between  the  pleura  and  the  external  air, 
it  is  then  presumed  tx)  be  due  either  to  the  spontaneous  evolution  of  gas  from 
decomposmg  fluid  in  the  pleura,  from  gangrene  of  the  pleural  membrane,  or 
finom  tne  secretion,  generation,  or  exhalation  of  air  from  the  pleura — a  phenom- 
enon of  doubtful  occurrence  per  mc. 

2.  When  a  communir*ation  takes  place  between  the  pleura  and  the  alimen- 
tary canal,  as  in  vinHm  of  sotlening  and  |[)erforation  of  the  le.'^ophagus  or 
stomach. 
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3.  When  a  commtmiintion  ttft-ure  betwcpu  the  pleura  and  tho  altti 
through  nn  upeaiDg  in  the  che^t-wall,  the  result  of  penetratlug  wduik. 
thorax  or  of  parietAl  absues^. 

-1.  When  a  cunmiunieatiun  occurs  between  the  pleura  and  the 
either  the  reaub  of  rioletiee,  rupturing  the  lung-substanee,  and  tearing  tl)e  p 
inouary  pleura  ;  or  the  ra#uA  ofdiseoKe,  causing  perforation  of  the  pultnoni 
pleura  from  without  inwards,  as  iu  cases  of  empyema ;  or  from  witltiu  a 
wards,  by  ulceration.  Such  ulceralJon  may  be  due  to  tubrrcuUitu  (iu 
kudtiiiil  ey»U,  eaiteermiH  groaitlu,  pneumonic  gangrene,  meUulatie  itbjveM  a 
cfwd  tjland  abmvet ;  or,  lastly,  the  lesion  may  be  the  conaequenee  of  « 
tema,  or  pulmonary  npoplerif,  or  minute  broueliial  abecessea  perfiin  ' 
lung  dunng  the  couree  of  typhoid  fever  (Gaibdker). 

Numerous  cases  of  pneumothorax  are  to  be  met  with  from  the  bu 
a  pulmouary  cavity  during  inspiration,  or  from  the  ojKiniug  of  a  pleural  t^ 
sion  into  the  luug.     ludccd,  tunercular  ulceration  of  thif  pulmonary  pleuif 
the  efficient  cause  of  pneumothorax  in  90  per  cent,  of  the  ca«es  in  which  a' 
found  in  tbe  pleura  (Walshk,  Pullek}.     Cases  also  are  on  retrurd  (>f  p 
luothorax  ending  in  recovery,  with  remarkable   ahwuce  of  bud  »ynipt 
Buch  a  case  has  been  described  by  Dr.  Thorburn  (Brit.  Med.  Journal, , 
2,  1860),  and  is  probably  a  unique  example  of  pneumothorax  ovcuring  ti 
previously  healthy  mau,  and  terminating  Ui  a  recmTi-}'  virtually  com))] 
running  its  course  without  fever,  and  with  singularly  little  pain  or  dy»pi 
Dr.  Gairdner  also,  in  cutnmeutiug  ou  Dr.  Thorbnru's  case,  observe*  thr" 
aout«  and  terrible  symptoms  so  characteristic  of  pucitmoihonix  in  t, , 
cttses  are  occasioually  alwent  individually,  or  at  least  not  of  diajinonic  v 
absolutely.    The  dlseaw,  therefore,  is  one  which  may  hn  overloukod  in  si 
cases  where  the  srtDptoms  are  so  latent  that  the  date  of  invasion  cac 
determined ;  and  instances  of  the  occurrence  of  pneumothorax  beiaj;  n 
by  the  severe  sufferings  caused  by  another  disease  are  so  common  a 
well  kuown  (Gairdner).     Cases  of  phthisis  which  do  not  st?cni 
from  their  ordinary  course,  yet  during  tbe  course  of  which  aggravatlotte  d 
apparcni,  are  just  the  kiud  of  cases  in  which  wc  may  find.  »n  essmiDatU 
tbe  pleura  of  one  side  more  or  less  filled  wilb  air,  but  in  which  no  date  a 
asaigued  to  the  pneumothorax,  which  has  thus  been  detected  at  a  period  ■  _ 
or  less  remote  from  its  actual  occurrence  (Gairdnek,  I,  c,  p.  391  j.  To  deW 
the  existence  of  any  minute  opening  iu  the  pleura  afler  death,  the  side  of  H 
chest  aflected  sliuufd  be  tilled  with  water,  and  if  tbe  lung  is  then  gently  ij 
flated,  bubbles  of  air  will  escajie  if  a  pertbratioD  exists,  however  minute, 
commonly  occurs  in  the  area  comprised  between    the  third  and 
(Waiv^iik,  Fuller,  CiUMnElW),  "motion  being  greater  there  than  in  I 
part  of  the  chest,"  and  therefore  the  pleura  is  less  likely  to  be  protected  I 
adhesions  lliere, 

Symptoms. — The  signs  of  pneumothorax  are,  marked  deficiency  of  f 
tory  murmur,  without  dull  percussion,  and  with  metallic  phenomena,  wia 
"a  clear  inixingclick, asof  water  dropping  into  a  well"  i tintem^U tnHaUi^ 
audible  with  almost  every  iiisi)iration,  and  succuasion-nound  iu  a  inore  o 
well-marked  degree.    Keveitnelces,  "it  is  extremely  ditfieuli,"  as  Dr.  < 
ner  observer,  "  to  say  precisely  what,  in  the  present  slate  of  strienee,  a 
tutee  complete  evidence,  in  a  clinical  sense,  of  the  existence  of  air  in  the  a 
of  the  pleura.    The  combination  of  ttry  marked  deficiency  of  reapiratoiy  n 
luur.  with  very  marked  euphonic  respiration  or  metallic  tinlding,  would  f 
bly  Iw  accepted  by  the  skeptical  critic." 

These  phenomena  only  present  themselves  when  the  poenmothurax  I 
exleusive ;  uud  such  cases  rarely  occur  except  iu  conjunctiou  witJi  pulnuni 
lubereuloeis,  when  it  is  generally  fatal,     "rain  may  be  <mly   r     ' 
degree,  ur  not  characteristic.     Dyspnaa  may  be  mergtil  iu  a  id' 
affection  of  tlie  chest ;  fever  may  hanily  be    ulwervcd  amid   the  hrcue  | 


PROGNOSIS   OF   PNEUMOTHORAX.  591 

phthisis  or  of  empyema ;  while  the  more  special  sensation  of  rupture,  alluded 
to  by  some  authorities,  and  the  suddenly-ielt  rush  of  fluid  or  of  cold  air  into 
the  chest,  as  described  by  others,  are  certainly  quite  as  oflen  absent  as  not" 
(Gairdner,  1.  c,  p.  387). 

The  signs  of  water,  as  well  as  air  in  the  chest,  may  be  discovered  within  a 
few  hours  after  the  presence  of  air  has  excited  sufficient  irritation  to  establish 
the  pleuritis  and  serous  effusion. 

"The  general  symptoms  in  typical  cases  are  comprised  in  physical  distress 
and  mental  anxiety,  as  expressed  in  the  countenance.  The  complexion  is 
pale  and  dusky,  and  the  lips  more  or  less  livid.  The  voice  is  weak ;  the 
skin  moist,  and  often  covered  with  a  cold  clammv  perspiration  ;  the  pulse  is 
quick  and  feeble;  and  the  respiration  is  extremely  hurried"  (Fuller,  1.  c, 
p.  204). 

The  physical  signs  in  typical  cases  comprehend  : 

"  Convexity  of  the  affected  side,  with  obliteration,  widening,  and  even  bulg- 
ing of  the  intercostal  spaces,  immobility  or  diminished  movement  of  the  chest- 
walls,  and  inaction  or  diminished  movement  of  the  intercastal  muscles,  con- 
trasting forcibly  with  the  increased  play  of  the  opposite  side  of  the  chest  and 
the  energv  of  its  intercostal  action.  Palpation  informs  us  that  vocal  fremitus 
is  diminished  or  altogether  annihilated  ;  that  the  intercostal  spaces  are  more 
than  usually  elastic  or  resilient ;  and  that  the  heart  is  more  or  less  displaced. 
Mensuration  confirms  our  impression  respecting  enlargement  of  the  affected 
side  and  the  increased  width  of  the  intercostal  side.  Percussion  elicits  a  clear 
tympanitic  resonance,  which  sometimes  changes  its  character  and  becomes 
amphoric  and  of  a  metallic  quality  over  the  trachea  and  larger  bronchi  .  .  . 
ana  the  area  of  clear  resonance  on  percussion  may  extend  considerably  be- 
yond its  normal  limits,  as  the  mediastinum,  the  heart,  and  the  diaphragm  are 
more  or  less  displaced.  .  .  .  Auscultation  furnishes  different  results,  ac- 
cording as  the  amount  of  the  effused  air  is  larger  or  smaller.  If  the  (quantity 
of  air  DC  small,  the  respiration-sounds  are  weak  and  distant,  and  the  vocal 
resonance  is  weak  ;  if  it  be  great,  so  that  the  lung  is  thoroughly  compressed, 
the  respiratory  sounds  and  the  vocal  resonance  are  almost  or  altogether  ab- 
sent, except  in  the  interscapular  region,  at  the  root  of  the  larger  bronchi, 
where  diffused  blowing  respiration  and  diffused  but  loud  vocal  resonance  may 
still  be  audible"  (Fuller,  1.  c,  p.  204). 

Certain  nigns,  resulting  from  the  coexistence  of  air  and  serous  or  other  fluid 
in  the  same  cavity,  which  are  not  met  with  either  in  pleurisy  or  pneumotho- 
rax when  they  exist  inde|)endently  of  each  other,  occur  with  the  combined 
condition  named  hydropneumothoraXy  and  are  characteristic  of  it.  These  are 
described  by  Dr.  duller  as  follows:  (1.)  Fluctuation,  which  is  felt  by  the  pa- 
tient as  well  as  by  the  observer,  when  the  patient's  b(Kly  is  abruptly  jerked  or 
shaken;  (2.)  A  ringing,  splashing  8oun<l — the  succu^^.sion-sound  of  Hippoc- 
rates— which  is  heanl  under  the  same  circumstances;  (3.)  A  remarkable 
metallic  tinkling,  which  sometimes  accompanies  succussion  of  the  patient,  but 
which  is  also  apt  to  accomimny  cough,  or  inspiration,  or  a  sudden  change  in 
the  patient's  posture  (1.  c,  p.  205). 

Prognosis.j-When  it  affects  the  whole,  or  nearly  the  whole,  of  one  side  in 
tubercular  disease,  it  is  usually  fatal  after  periods  varying  from  minutes  to 
weeks.  Limited  pneumothonix,  however,  is  less  faUil,  as  in  cases,  for  ex- 
ample, in  which  the  lung  gives  way  by  a  mere  pinhole  perforation ;  but  the 
pre-existence  or  rapid  formation  of  adhesions  limits  the  esca|)e  of  air  to  a 
part  only  of  the  cavity,  and  the  pinhole  oj)ening  is  sealed  up.  Pleurisy  in 
such  cases,  therefor(%  in  relation  to  pneumothorax,  is  not  to  be  reganled  as  a 
&tal  complication,  but  as  a  healing  power  (CfAiUDNER,  1.  c,  p.  39(5),  the  for- 
mation of  adhesions  oflen  anticipating  ))erforation  of  the  pulmonary  pleura 
in  caaes  of  tubercular  phthisis.     These  adhesions  limit  the  escape  of  air,  pre- 
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vent  the  utter  collapse  of  the  lung  wheu  air  does  escape,  and  so  maintain  \n 
some  extent  the  function  of  the  Tung,  which  otherwise  would  be  de^trujed 
as  a  consequence  of  such  collapse.  Prognosis  is  most  unfavorable  in  per- 
foration cases  resulting  from  disease  in  the  tissue  of  the  lun^,  as  contrasted 
with  the  more  favorable  prognosis  in  traumatic  cases,  in  which  the  chest- 
walls  are  wounded,  but  in  which  the  lung  is  not  wounded.  And  those  ca8e^ 
ccpteris  parlbusy  are  most  apt  to  run  an  untoward  course  where  there  is  great 
accumulation  of  air  and  great  displacement  of  the  thoracic  organs  (Fulleh). 
Treatment. — Puncturing  the  chest- walls,  to  relieve  tension,  may  give  tem- 
porary relief,  by  allowing  the  air  to  escape ;  but  as  the  relief  is  only  tem- 
porary, the  operation  ought  only  to  be  done  in  cases  where  the  dyspnoea  i^ 
urgent,  and  the  displacement  of  the  viscera  such  as  demands  that  relief  which 
the  operation  is  calculated  to  give.  Otherwise,  the  treatment  of  pneumo- 
thorax is  best  conducted  by  small  doses  of  morphia — i.  e.,  stimulant  doses — 
frequently  repeated,  combined  or  not  by  ether  or  alcohol  in  small  doses,  with 
a  view  to  overcome  collapse,  relieve  dyspnoea,  and  subdue  pain.  When  re- 
action follows  the  collapse,  as  indicated  by  heat  of  skin,  strength  and  hard- 
ness of  the  pulse,  soreness  and  pain  of  the  affected  side,  local  bloodletting  by 
leeches,  with  saline  aperients,  may  be  used  if  the  strength  of  the  patient 
warrants  such  a  line  of  treatment.  Turpentine  and  poppy  fomentations,  fol- 
lowed by  blisters,  are  also  indicated  if  life  is  sufficiently  prolonged  after  the 
primary  inflammatory  symptoms  are  subdued.  In  other  respects  the  treat- 
ment is  similar  to  that  stated  under  pleurisy. 


CHAPTER  XX. 

DISEASES   OF   THE   DIGESTIVE  SYSTEM. 

8e(tion  I. — Diseases  of  the  Mouth. 

STOMATITIS. 

Latin  Eq.,  Sfomntitin;  Frknoii  Eq.,  Stomafite;  German  Eq.,  Stomntifin — Syn.,  £'»/- 
zUndimg  iter  Munflschleimhaut ;  Italian  Eq.,  Stomntitiilf. 

Definition. — Inflammation  of  the  mouth. 

Pathology. —  The  mouth  is  liable  to  various  forms  of  inflammation,  espe- 
(rially  in  children.  They  have  received  the  name  of  "  stomatitis.*'  These 
influmnmti<nis  may  be  either  i^imphy  ulcei^ativey  or  veMcular, 

Simple  erifthematouA  inflammntion  occurs  in  patches,  and  is  generally  due  to 
hot  or  acrid  substances  t^iken  into  the  mouth ;  to  cold,  or  the  irritation  of  the 
teeth  ;  or  to  tartar  upon  them.  It  may  be  also  due  to  gastric  derangement. 
Small  doses  of  magneMa^  or  of  rhubarb  with  soda,  will  generally  correct  the 
stomach  derangement,  when  the  stomatitis  will  subside. 

ULCERATIVE   STOMATITIS. 

Latin  Eq.,  Sfomailfis  rxuJeerans ;  FRENCH  Eq.,  Stomnfitr  ulcireu.^.;  Obrmak  Eq.* 

Vlceraiivf  stomatitis ;  Italian  Eq.,  Stornatitide  ulcerosa. 

Definition. —  Ulcerative  inflammation  of  the  mouth. 

Pathology. — In  its  milder  form  the  disease  is  also  known  by  the  name  of 
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noma ;  but  there  are  different  grades  of  the  ulcerative  lesions,  from  noma  up 
to  eattcrum  oris. 

Noma,  or  the  milder  form,  generally  commences  at  the  edges  of  the  gums 
opposite  the  incisors  of  the  lower  jaw.  At  these  points  the  gums  appear 
white,  become  spongy,  and  separate  from  the  teeth,  as  if  mercury  had  pro- 
duced its  specific  effects.  Ulceration  begins  and  extends  along  the  gums 
until  the  jaws  arc  implicated ;  and  as  the  disease  advances  the  cheeks  and 
lipe  begin  to  swell,  so  as  to  form  a  tense  indurated  tumefaction.  The  teeth 
are  apt  to  fall  out ;  and  the  sums  assuming  a  ^ngrenous  condition  the  breath 
becomes  intolerably  fetid.  There  is  generally  enlargement,  with  tenderness 
of  the  submaxillary  glands. 


THRUSH — Syn,,  APHTHA,  VESICULAR  STOMATITIS. 

Lativ   £<).,  Aphtha — Idem   valet,  Stomaiitin  veHiculom;   French    Eq.,  Aphtheuse; 
Ojcrmak  Eq.,  iSoor — Syn.^  Schwammchcn  Aphtha;  Italian  Eq.,  i4/to, 

DefinitioiL — Vesicular  orfoUicvlar  inflammation  or  aphtha  of  the  mmUh, 

Pathology  and  83riiiptoms. — ^This  disease  usually  commences  as  a  simple 
stomatitis ;  but  very  soon  small,  round,  transparent,  grayish  or  white  vesicles 
appear,  and  at  the  base  of  each  is  an  elevated  marginal  ring,  which  is  pale 
and  firm.  Fluid  soon  escapes  from  the  ruptured  vesicle ;  an  ulcer  forms, 
which  spreads,  bounded  by  a  red  circle  and  an  elevated  border.  These  ulcers 
are  sometimes  covered  by  a  pultaceous  formation,  in  which  the  secretion  of 
.  the  mouth  is  greatly  altered  and  increased.  The  disease  chiefly  attacks  the 
new-bom  infant ;  but  a  similar  condition  is  sometimes  seen  in  the  adult  towards 
the  termination  of  long  wasting  diseases,  and  especially  in  phthisis.  The  whole 
sur&ce  6f  the  mouth  exhibits  unusual  redness,  with  here  and  there  cord-like 
exudation  in  irregular  patches,  preceded  by  vesicles,  especially  behind  the 
lips,  and  about  the  tip  of  the  tongue.  These  patches  are  thrown  off,  to  be 
renewed  again ;  and  tne  mucous  membrane  below  is  of  a  bright  red  color. 
The  adjacent  glands  are  apt  to  become  tumid  and  tender.  The  skin  is  com- 
monly hot  and  dry ;  thirst  is  considerable ;  swallowing  seems  to  give  pain ; 
and  diarrhoea  may  ensue  to  a  degree  which  soon  proves  fatal  in  an  infant. 
The  disease  frequently  occurs  as  a  sequela  of  measles.  In  some  forms  of  the 
affection  microscopical  parasitic  plants  occur.  The  parasite  usually  found  in 
the  mouth  is  the  oidium  alhican^^  or  so-called  thrush  fungus.  The  general 
health  of  the  little  patient  is  frequently  much  disturbed,  and  diarrhoea,  with 
verv  oflfensive  evacuations,  is  a  common  accompaniment. 

treatment. — The  mouth  should  be  frequently  washed  with  emollient  fluids, 
such  as  linseed  infusion,  diluted  glycerin,  and  biborate  of  noda,  or  honey  mixcl 
with  biborate  of  soda. 

Dr.  Tanner  recommends  the  following  lotion  : 

B.  8odie  Biboratis,  fl.  dr.  j;  Glycerini,  fl.  oz.  ii ;  Aquse  Rosse,  fl.  oz.  iv ; 
mi$ce.  To  be  painted  over  the  lips  and  mucous  membrane  of  the  mouth  and 
tongue. 

Creosote,  vinegar,  carbolic  acid,  glycerin,  and  alcohol,  are  also  recommend e^l 
as  local  applications. 

The  late  Dr.  Symond?*,  of  Bristol,  recommeude<l  combinations  of  turpentine, 
with  glycerin  and  alcohol,  E(|ual  ])arts  of  turpentine  and  glycerin,  applie<l 
with  a  soft  brush  two  or  three  times  a  day,  is  a  curative  application,  whether 
the  lining  of  the  mouth  be  red  and  puffed,  or  |)ale  and  (edematous,  or  studde<i 
with  superficial  ulcers,  or  opaque  yellow  accumulation  of  sec^retion  or  epithtv 
lium.  He  also  recommends  th&t  jollicidar  ulctrn  on  tlie  inside  of  the  lips  and 
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cheeks  and  tip  of  the  tongue  be  treated  by  sulphate  of  copper  applied  once  or 
twice  a  day  (Brit  Med,  Journal^  March  13,  1868). 

In  severe  cases,  where  the  breath  becomes  fetid,  with  the  submaxillarr 
glands  large  and  swollen,  the  lips  and  gums  tumid,  the  face  flushed  aixl 
swollen,  and  the  fever  intense,  chlorate  of  potash  must  be  freely  given  inter- 
nally to  the  extent  of  five  grains  every  four  or  six  hours. 

Besides  the  remedies  already  recommended,  it  will  be  found  that  the  solo- 
tiou  of  the  pemitrate  of  iron,  internally,  has  a  beneficial  efiect  upon  the  aoitt. 
It  is  prescribed  in  the  following  formula  (Dunglison)  : 

R.  Liq.  Ferri  Pernitratis,  gtt.  xl ;  Syrup.  Aurant,  fl.  oz.  ss. ;  Aqu«,  fl.  oi. 
V8.S. ;  miace,  A  fourth  part  may  be  given  to  a  child  three  or  four  years  of  age 
four  times  a  day. 

In  cases  where  parasitic  vegetable  productions  abound  (partuiiie  thruA), 
the  application  of  a  solution  of  sttlphite  of  soda  (fl.  dr.  i  to  fl.  oz.  i  of  water)  re- 
moves  the  lesion  in  twenty-four  hours  (  Jenner).  The  secretions  of  the  mouth 
being  acid,  the  salt  is  decomposed,  and  sulphurous  acid  is  set  free,  which  de- 
stroys the  parasite.  A  change  of  air  is  often  absolutely  necessary  to  restore 
the  patient  to  health  ;  and  arsenie  and  iodine  are  useful  restorative  agents  in 
repairing,  with  good  diet,  the  faulty  nutrition  of  the  child. 


AB8CES8  OF  THE  CHEEK. 

Latin  £q.,  AbacesstM  bucearum  ;  French  Eq.,  Abc>8  He  lajoue;  Gjcrmah  £q.,  Abteeu 

der  Wange ;  Italian  £q.,  Ascesmt  delia  fft/aneia. 

Definition. — A  limited  collection  of  pus  in  the  textures  or  region  of  the  ^eek. 

Pathology. — Such  abscesses  may  be  caused  by  blows  on  the  side  of  the  fiue, 
but  arc  more  often  the  result  of  irritation  from  carious  teeth.  In  some  cases 
the  disease  is  confined  to  the  antrum  of  Uighmore. 

The  Symptoms  are  acute  pain  in  the  cheek,  with  sul>scquent  cons^tant  aching 
pain,  and  difficulty  of  nia.stieation.  There  is  couffiderable  swelling  of  ihe 
cheek,  sometimes  to  such  an  extent  that  the  nostril  becomes  closed,  the  lach- 
rymal duct  obstructed,  the  eye  extruded,  and  the  te(?th  loosenetl.  If  unre- 
lieved, the  abscess  may  iwint  externally,  or  it  may  hurst  intt)  the  mouth  or 
into  the  nostril. 

Treatment  consists  in  making  a  free  aperture  as  soon  as  pus  is  formed.  All 
discjist^d  teeth  slioulil  be  removed;  and  if  the  absci^ss  bet'omes  chronic,  search 
should  be  made  for  necrosed  bone.  When  the  alwcess  is  confined  to  the  an- 
trinn,  one  of  the  molar  teeth  should  be  withdrawn,  and  a  trocar  passed  up 
through  the  socket. 


CANCRUM    ORIS — 8vn.,   GANGRENOrs  STOMATITIS. 

Latin  Eq.,  Gaugrtrna  oris — Idotn  valct,  Siumatit'iH  gangrfrnoM ;  Frknch  Eq.,  Gm^' 
grhie  de  la  fxntche ;  Gkrman  Eq.,  Noma — Syn.,  Wttifscrkrrhs;  Italian  £q.,  Cbiicrr# 
(Utla  bitcra. 

Definition. — The  more  i<ererr  form  of  inflammation  oftlte  mouth. 
Pathology. — It  occurs  in  children  of  debilitated  habits,  between  two  and 

fiw  years  of  age  especially. 

A  copious  flow  of  saliva,  a  tumid  appearance  of  a  cheek,  with  fetor  of  breath. 

ought  to  suggest  an  examination  of  the  mouth,  when  small  vesicles  of  a  gray- 

ish-nnl  or  even  black  apix'arance  may  be  seen  on  the  inside  of  the  lips  or  uu 

the  tumid  cheek. 
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These  veBicles  are  surrounded  by  a  red  base,  and  swelling,  surrounding 
hardness,  heat,  and  pain  increase.  An  ash-colored  eschar  may  then  appear 
in  the  centre  of  the  cheek,  within  the  cavity  of  the  mouth,  surrounded  oy  a 
ffloasy  tumefaction  of  the  parts ;  and  on  the  inside  of  the  cheek  a  hard  indo- 
lent swelline.  So  rapid  may  be  the  spread  of  this  destructive  disease  that  in 
a  few  days  the  lips,  cheeks,  tonsils,  palate,  tongue,  and  even  half  the  face  may 
become  mngrenous — the  teeth  falling  from  their  sockets,  a  horribly  fetid  saliva 
and  fluid  flowing  from  the  parts. 

Treatment. — Analogous  to  hospital  gangrene,  an  early  recognition  of  the 
nature  of  the  disease  will  suggest  an  efficient  application  of  strong  nitric  acid 
to  the  slouch.  The  mouth  must  be  frequently  syringed  with  a  solution  of 
carbolic  acid  in  the  proportion  of  half  a  drachm  dissolved  in  a  gallon  of  boil- 
ing" water,  and  allowed  to  become  warm  or  tepid. 

Tonics  and  antiseptics  must  be  freely  given.  Beef  tea,  ¥rine,  brandy,  quinine, 
and  chlorate  of  potash  are  the  remedies  indicated. 

RANULA. 

Latix  Eq  ,  Rantda;  Frknch  £q.,  Grenoiiiilefte ;  Gkkman  £q.,  Ranula;  Italian  £q., 

Ranula, 

Definition. — A  senii'tran^arent  fluctuating  swelling  idtu4ited  under  the  Umaue, 

Pathology. — The  swelling  is  generally  caused  by  an  obstruction  of  the  duct 
of  the  submaxillary  gland^  but  it  may  also  proceed  from  a  similar  condition  of 
the  suhlingualf  or  from  dilatation  of  a  bursa  mucosa  over  the  genio-hyoglossus 
muscle. 

There  arc  great  doubts  entertained  as  to  whether  simple  dilatation  of  a 
small  duct  can  produce  tumors  of  the  very  large  size  often  attained  to  in 
these  regions ;  and  although  it  is  not  denied  that  the  smaller  tumors  may  be 
produced  from  duct-obstruc^tion,  it  is  probable  that  they  are  much  more 
frequently  actual  new  formations — in  point  of  fact,  cystic  tumors.  They 
appear  as  fluctuating  more  or  less  transparent  livid  blue  swellings,  situated 
under  the  tongue,  but  occasionally  extending  under  the  sterno-mastoid  muscle 
for  a  very  considerable  distance  below  the  jaw — (luite  half-way  down  the 
neck.  The  contained  fluid  of  these  cysts  may  be  tnin,  colorless,  and  trans- 
parent; but  it  is  more  frequently  thick,  albuminous,  and  of  a  pale  straw-color, 
and  very  much  resembling  uncooked  white  of  egg.  In  cases  of  an  enlar^^ed  bursa 
the  fluid  is  clear  and  serous,  in  which  sometimes  blood  disks  may  be  detected. 

Treatment  of  all  cystic  tumors  of  the  cheek  and  mouth  is  essentially  the 
aame — namelv,  to  empty  the  content^,  and  to  set  up  such  an  inflammatory 
process  as  will  destroy  the  secreting  surface,  and  so  prevent  a  reformation  of 
the  tumor.  This  end  may  be  attained  by  injection  of  iodine^  by  the  applica- 
tion of  nitric  acid^  or  nitrate  of  silver ^  or  by  removing  a  piece  of  the  cyst  wall ; 
but  in  most  cases  the  introduction  of  a  scton  will  be  found  the  most  convenient, 
88  it  is  also  the  surest  method.  There  are,  however,  instances  in  which,  in 
spite  of  all  milder  measures  of  treatment,  the  cysts  will  refill,  and  in  such 
cases  the  practitioner  may  endeavor  to  remove  the  cyst  entire. 

Section  II. — Di.seah£»  of  the  Tonoite. 

OLOSSITIS. 

Latik  Eq.,  QlosnU'm;  Frknch  Kq.,  Oloatiitf;  Gkrman  Eq.,  Zungenentzundung ; 

Italian  £q.,  Glossitide. 

Definition. — Inflftmmatimi  of  the  tongue, 

Fatholog^  and  Causes. — The  tongue  is  liable  to  various  forms  of  inflamma- 
tion of  its  covering  and  of  its  substance  generally,  resulting  in  various  forms 
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of  ulcers.  The  inflammation  may  occur  spontaneously,  or  from  oocult  atmos- 
pheric causes,  which  give  rise  to  idiopathic  inflammation  of  other  organs;  or 
it  may  result  from  acrid  substances  taken  into  the  mouth,  or  from  the  spedfic 
action  of  mercury,  or  of  scarlet  fever,  or  of  small-pox. 

Symptoms. — There  is  generally  great  tumefaction  from  infiltration  of  aemm, 
while  fever,  mental  depression,  and  general  weakness  prevail,  with  pain  and 
heat  of  the  tongue,  the  color  of  which  is  of  a  deeper  red  than  usuaL  The 
swelling  may  be  so  great  as  to  cause  the  tongue  to  project  beyond  the  teech, 
or  even  to  project  so  far  back  as  to  cause  dyspncea.  Dr.  GraveR  relates  a  case 
of  inflammation  affecting  one-half  the  tongue,  the  median  line  forming  the 
boundary  between  the  swollen  and  the  healthy  parti^. 

Treatment. — Active  cathartics  are  generally  of  great  service,  and  they  are 
to  be  given  as  enemata.  Blood  must  be  taken  directly  from  the  tonsue  in 
such  cases.  Incisions  along  the  superior  surface  of  the  in&amed  organ,  followed 
by  the  action  of  the  vapor  of  hot  water,  may  reduce  the  swelling  and  relieve 
congestion.  The  relief  aflTorded  by  these  measures  is  frequently  almoBt  instan- 
taneous. In  Dr.  Graves's  case,  two  or  three  ai)plications  of  six  leeches  at 
a  time  to  the  inflamed  parts  produced  a  speedy  decrease  of  the  tumor. 

If  suflTocation  is  imminent,  tracheotomy  or  larynaotoviy  may  be  performed. 

In  the  ex|)ericncc  of  the  late  Dr.Symouds,  of  Bristol,  erythematous  inflam- 
mation of  the  tongue  will  yield  to  a  combination  of  bimntUh  in  glycerin,  such  u 
higrmdh  »ubnvtraiisj  gr.  xx;  glyceriiiy  ^i;  aqua,  ^vii.  Of  these  make  a  lotion 
with  which  to  wash  the  mouth  and  tongue. 

Morbid  sensibility  of  the  tongue  may  be  soothed  by  a  weak  solution  of  bromide 
of  potassium^  5ss.,  5^  ^  3vi  of  water,  with  which  to  wash  the  mouth  (Symomds). 


ULCER  OF  THE  TONGUE. 

Latin  Eq.,  Ulcus;  French  Eq  ,  Ulcere;  German  Eq.,  Gucfocur;  Italiax  Eq. 

Ulcer  a. 

Definition. — Inflammation,  aimple  or  specific,  terminating  in  idcers. 

Pathology. — Chronic  ulceration  of  the  tongue  is  the  most  frequent  affection 
of  this  organ.  It  may  occur  a.s — (a.)  Simple  ulceration ;  (b.)  Syphiliiie  atid 
mercurial  ulceration ;  (c.)   Cancero^is  ulceration. 

(a.)  Simple  ulceration  of  the  tongue  is  in  most  instances  cau.scd  by  derange- 
ment of  the  digestive  system.  In  young  subjects?  the  aphthous  patches  alreacly 
<lescribed  may  be  noticed.  In  adult  patient*  such  ulcenitions  will  generally 
be  observed  about  the  tip  or  edees  of  the  organ.  The  remainder  of  the  toneue 
will  be  furred,  and  there  will  be  the  general  symptoms  of  dyspepsia,  "ftis 
simple  ulceration  may  pass  off*  under  the  use  of  suitable  constitutional  and 
dietetic  remedies;  but  it  may  be  also  very  obstinate,  and  resist  every  efibrt  at 
local  or  general  treatment. 

(6.)  Syphilitic  ulcei'otion  may  be  primary,  secon<lar}',  or  tertiary. 

When  primary  diseiuse  of  tlie  tongue  occurs,  it  must  be  treated  in  the  same 
manner  as  a  primary  (chancre  in  other  situations. 

Secondary  ulceration  of  the  tongue  is  one  of  the  earliest  fie<juelae  of  syphilis. 
There  are  two  forms  in  which  this  ulceration  apjwars :  (I.)  As  a  simple  denu- 
dation of  epithelium,  giving  rise  to  a  gl(»»sv  psoriasis-like  patch,  which  creeps 
from  place  to  place,  and  which  heals  and  breaks  out  again  re})eatedly.  Ac- 
companying it  there  are  frequently  similar  patches  on  the  mucous  membrane 
lining  the  checks,  and  on  the  inner  surface  of  the  lips.  (2.)  CoudvlomatiHis 
patches  on  the  tongue  are  not  at  all  uncommon  in  secondary  syphilis.  They 
generally  occur  at  the  back  part  of  the  tongue,  and  are  associated  with  similar 
patches  on  the  tonsils  and  faucas.  The  ei)ithelial  denudation  is  mostly  seen 
«on  the  anterior  part  of  the  tongue :  in  both  cases  the  ulcers  are  symmetrical ; 
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and  this  last  symptom  is  a  most  valuable  diagnostic  sign  of  secondary  syphil- 
itic ulceration  of  the  mouth  and  tongue. 

Tertiary  ulceration  of  the  tongue  may  occur  in  the  form  of  deep  fissures,  in 
a  longitudinal  direction,  with  enormous  hy}>ertrophy  of  the  papilke  alon^  the 
edges  of  the  fissure ;  or  as  nodes, — the  gummata  of  modem  syphilographists. 

These  nodes  occur  as  an  inelastic  induration  on  the  upper  surface  of  the 
tongue.  Sometimes  they  arc  situated  so  far  back  as  to  require  the  laryngeal 
mirror  to  bring  them  into  view.  (Several  such  lesions  are  to  be  seen  in  the 
Museum  of  the  Army  Medical  Department  at  Netlev.) 

These  nodes  frequently  soften,  burst,  and  leave  a  large  sloughy  ulcer,  with 
ragged,  thickened,  and  hardened  edges. 

ulcers  of  the  tongue  resulting  frcmi  the  action  of  mercury  are  usually  asso- 
ciated with  similar  ulcerations  of  the  gums  and  mercurial  fetor  of  the  breath. 

The  Treatment  of  syphilitic  ulcerations  of  the  tongue  varies,  of  course, 
according  to  the  severity  and  form  of  the  affection.  In  the  secondary  varie- 
ties localapplication  of  solutions  of  chloride  of  zinc,  with  washes  of  cJuorate  or 
permanganate  of  potash^  are  frequently  sufficient ;  but  sometimes  the  applica- 
tion of  solid  nitraU  of  silver  is  desirable. 

In  the  tertiary  fonns  of  syphilitic  ulceration,  solid  nitrate  of  silver  must  be 
applied  daily,  and  large  doses  of  iodide  of  potassium  frequently  administered. 

In  mercurial  ulcers,  constitutional  treatment  of  a  tonic  character,  disin- 
fectant gargles,  and  generous  diet,  are  indicated.  It  may  here  be  mentioned 
that  in  all  cases  of  diseases  of  the  tongue,  all  irritants,  as  spices  and  pepper, 
as  well  as  smoking,  sucking  of  lozenges,  or  any  other  measure  ealculatea  to 
increase  the  flow  of  saliva,  must  be  strictly  prohibited. 

(c.)  Concerning  cancer  of  the  tongue,  the  reader  is  referred  to  the  subject 
of  cancer. 


ABSC^ESS  OF   THE  TONGUE. 

Latin  £q.,  Ab»efs»nM;  French  Eq.,  Abcis ;  German  Eq.,  Abscess;  Italian  Eq.. 

Ascesso. 

Definition. — A  limited  collection  of  pus  in  the  substance  of  the  tongue. 

Pathology. — Though  rare,  abscess  of  the  tongue  is  sufficiently  frequent  to 
merit  consideration,  more  e.^ix^cially  as  it  is  liable  to  be  mistaken  for  earn- 
noma.  It  is  generally  seen  as  a  tumor,  varying  in  si7ie  from  that  of  a  pea  to 
a  plum,  imbedded  in  the  dcei)er  tissues  of  tlie  organ. 

It  is  generally  semi-elastic  to  the  touch,  but  it  is  not  always  that  fluctuation 
can  be  detected.  The  growth  is  slow,  and  need  not  be  preceded  by  any  acute 
inflammation. 

The  diagnosis  of  these  simple  lesions  from  the  more  serious  diseases  of 
cancer  may  be  made, — First,  by  the  fact  that  cancer  generally  attacks  one  or 
other  side  of  the  tongue, — abscesses  are  almost  invariably  in  the  centre. 
Secondly,  the  pain  is  more  localized  in  the  case  of  an  absc^ess.  Thirdly,  there 
18  no  glandular  enlargement.  In  addition,  the  age  of  the  patient,  family  his- 
tory, and  constitutional  condition,  will  assist  in  arriving  at  a  right  conclusion. 

The  nodes  or  gummata,  previously  mentioned  as  appearing  in  this  region, 
will  be  diflerentiateil  from  simple  abscess  by  the  history  of  the  ease  and  by 
their  more  superficial  api)earance. 

The  Treatment  consists  in  simple  incision. 
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HYPERTROPHY. 

Latin  Eq.,  Hypertrophia ;  Frknch  Eq.,  Hypertrophie ;  i^XKUAix 'Rfi.^  Hypertmpkit : 

Italian  Kq.,  Ipertrofia. 

Definition. — Increase  in  the  muscular  substance  of  the  tongue. 

Pathology. — Enlargement  of  the  tongue  is  a  condition  occasionallj  seen  u 
a  chronic  disease ;  and  it  is  also  rarely  met  with  as  a  congenital  aflfection. 
The  same  pathological  problem  is  here  involved  as  in  other  hypertrophies— 
namely,  how  far  the  enlargement  is  due  to  hyperplasia,  (See  8u\)ject  or  hyper 
trophy,  vol.  i.) 

Surgical  treatment,  although  not  satisfactory,  is  of  more  use  than  medidne. 
Where,  however,  it  is  the  result  of  chronic  inflammation,  iodide  of  pciassii 
should  be  administered  with  perseverance. 


VASCULAR  TUMOR. 

Latin  Sq.,  Tumor  vasculosus ;  French  £q.,  Tumeur  vateulaire ;  Qbrmav  Sq., 
OefdBsgeaehvmVti ;  Italian  £q.,  Tumore  vascoloso. 

Definition. — A  tumor  mainly  composed  of  bloodvessels. 

Pathology- — Vascular  tumor  and  nsevus  of  the  tongue  are  both  fortuimtely 
of  rare  occurrence. 

It  is  only  necessary  to  remark  that  their  treatment  is  difficult.  Sndi 
growths  in  this  region  can  neither  be  ligatured  nor  extirpated  without  con- 
siderable trouble ;  and  any  operation  is  likely  to  be  followed  by  oedema, 
pain,  or  hemorrhage. 


TONOUE-TIE. 

Latin  Eq.,  Lmgua  frenata.;  French  Eq.,  FiUt;  German  l£ii^.^  Anvoachsung  der  Zmnge ; 

Italian  Eq.,  Brevity  delfrenulo. 

Befinition. — A  condition  where  the  frcenuin  lingua  extends  to  the  very  tip  of 
the  tongue,  and  so  ties  it  down. 

Pathology, — This  condition  is  very  much  less  frequent  than  is  generally 
supposed ;  and  in  most  cases  it  exists  only  in  the  imagination  of  the  child^s 
mother.  Hence  it  is  seldom  met  with  except  among^it  the  ignorant  classes. 
It  is  much  better  to  overcome  the  prejudice  than  to  pander  to  it.  Should 
any  operation  be  really  required,  snipping  the  fnenum  is  at  least  harmleae, 
though  the  method  of  performing  it  which  is  usually  recommended  in  text- 
books is  objected  to  by  Mr.  Holmes  Ck>otc.  This  distinguished  surgeon  says 
(Holmes's  System  of  Surgery ,  voL  iv,  page  215)  that  it  must  be  "  remembered 
that  the  artery  of  the  frsenum  may  proceed  from  the  sublingual,  and  not  from 
the  ranine  arteries  ;  and  that  the  rule  given  to  keep  the  point  of  the  sciaeoiv 
downwards  towards  the  floor  of  the  mouth  is  hazardous.  It  is  better  to  use 
blunt-pointed  scissors,  and  to  cut  as  little  as  possible,  and  directly  backwards." 
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Section  III. — Diseases  of  the  Fauces  and  Palate. 

QUINSY — Syn,f  CYNANCHE  TONSILLARIS. 

Latin  £q.,  Cunanche  tonsillaris;  French  £q.,  Esquinaneie ;  Gsrmax  Eq.,  Angina 
tonsillaris — Syn.j  Par enchymaiose  und  phUffmonose  Entzundung  desRachens;  Ital- 
ian £<).,  Angina  iotisillare. 

Definition. — Acute  inflammation  of  the  tonsils,  which  may  or  may  not  lead  to 
mwpuration. 

Fatholog^  and  Causes. — Exposure  to  cold  is  almost  always  the  cause  of 
the  attack  ;  but  in  some  cases  it  appears  to  be  due  to  constitutional  disturb- 
ance. Whether  the  predisposing  nabit  of  the  patient  be  rheumatic  or  gouty, 
as  some  believe,  it  is  undouotedly  true  that  some  people  are  much  more  liable 
to  quinsy  than  others  ;  and  a  patient  who  has  had  one  attack  rarely  escapes 
a  second,  unless  radical  treatment  has  in  the  meantime  been  adopted.  In 
adults  enlarged  tonsils  commonly  predispose  to  the  affection. 

Moreover,  in  persons  subject  to  quinsy  there  is  almost  invariably  disease 
of  the  follicles  of  the  tonsils,  so  that  the  mucus,  instead  of  being  freely  se- 
creted, becomes  hard  and  cheesy,  and,  blocking  up  the  follicles,  strongly  pre- 
disposes to  inflammation  of  the  gland  whenever  the  slightest  cold  is  tiuceu. 

Spring  and  autumn  are  the  periods  of  the  year  in  which  the  affection  most 
frequently  appears.  It  is  rare  in  children,  and  is  seldom  met  with  before 
puberty.  It  is  also  rare  in  the  aged,  and  appears  to  be  a  disorder  mainly 
confined  to  youth  and  middle  life.  According  to  the  Mortality  Returns  of 
England  and  Wales,  nearly  400  persons  die  annually  from  the  effects  of 
quinsy ;  but  this  may  be  due  to  an  error  of  diagnosis — cases  of  death  from 
scarlatina  being  probably  returned  under  the  head  of  quinsy.  It  is  exceed- 
ingly improbable  that  a  death  has  ever  occurred  from  simple  uncomplicated 
tonsillitis. 

Symptoms. — Inflammation  of  the  tonsils  is  usually  preceded  by  some  shiv- 
ering and  fever,  which  is  succeeded  in  a  few  hours  by  the  sensation  of  a  sore 
throat.  The  symptoms  now  increase  in  severity  and  with  great  rapidity. 
The  patient  experiences  great  pain  in  deglutition,  and  on  attempting  to  swal- 
low, drink  is  sometimes  ejected  through  the  nostrils.  There  is  a  continual 
dull  aching  when  the  throat  is  at  rest ;  the  voice  is  altered,  being  thick  and 
nasal,  and  the  patient  can  hardly  breathe  except  through  his  nose ;  he  has 
earache,  and  frequently  is  somewhat  deaf.  There  is  a  constant  flow  of  saliva 
from  the  half-open  mouth  ;  and  there  is  a  frecjuent  desire  to  clear  the  throat 
of  the  viscid  mucus  which  adheres  to  it.  These  symptoms,  combined  with 
feverishness  and  loss  of  api)otite,  increase  in  severity,  until  either  resolution 
takes  place,  or  pus  having  been  formed,  escapes.  The  degree  of  prostration 
which  attends  tonsillitis  is  usually  out  of  all  proportion  to  the  severity  of  the 
local  lesion.  The  attack  generally  subsides  in  a  week  or  ten  days,  and  rarely 
lasts  a  fortnight. 

It  is  often  very  difficult  to  examine  the  throat,  because  the  patient  is  un- 
able to  oi)en  his  mouth  widely.  Should  a  view  be  obtained,  one  or  both  ton- 
sils will  ne  seen  to  be  red  and  swollen,  and  the  passage  through  the  fauces 
more  or  less  coinf)letoly  blocked  up.  Although  all  the  sofl  structures  are 
swollen  and  (edematous,  only  one  tonsil  is  generally  affected  at  a  time ;  but 
it  is  not  uncommon  for  the  inflammation  as  it  subsides  in  one  tonsil  to  attack 
the  opposite  side.  The  tongue  is  covered  with  a  thick  clammy  fur,  and  the 
breatn  is  very  offensive.  The  submaxillary  glands  are  usually  sympatheti- 
cally enlarged. 
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Treatment  mu8t  depend  entirely  on  the  stage  at  which  the  diseaM  come* 
under  notice. 

In  the  early  period  of  an  attack  resolution  may  almost  invariably  be 
brought  about  by  administration  of  guaiacum,  in  the  form  of  lozenges.  Thi« 
remedy  has  been  given  in  the  form  of  mixture  for  many  years,  by  those  who 
believe  that  ouinsy  U  due  to  a  rheumatic  diathesis ;  but  it  is  proJMibly  by  its 
local  action  tnat  guaiacum  is  of  service. 

Dr.  Mackenzie  prescribes  a  lozenge  containing  three  grains  of  the  extract 
of  guaiacum  mixed  with  black  currant  paste,  every  two  or  three  houn.  If 
the  approach  of  a  quinsy  be  early  recognized,  and  even  when  the  tonok  are 
considerably  enlarged,  the  fpxm  resin  of  guaiacum  is  of  great  service,  combined 
in  the  following  formula: 

B.  Magnes.  Sulph.,  5vi;  solve  in  Aquse  ^viii;  adde  Pulv.  Guaiad,  3"^* 
Pulv.  Gum.  Tragacanth  Co.,  9ii;  misce  bene.  One-sixth  part  of  this  mixture 
may  be  given  every  four  hours  till  the  bowels  are  freely  moved. 

In  addition  to  this,  ice  sucked  constantly  is  often  most  grateful  to  the 
patient.  In  other'  cases,  however,  relief  is  experienced  by  holding  hot  water 
in  the  mouth,  and  by  the  inhalation  of  hot  steam,  combined  with  sedatives- 
such  as  benzoin  or  conium.  Ice  in  lumps,  or  in  iced  drinks,  or  cold  thid[ 
gruel,  if  ice  cannot  be  obtained,  often  afford  relief.  A  mixture  of  mucilage 
or  gruel  containing  nitrate  of  potash  or  borate  of  soda,  and  a  small  quantity  of 
syrup  of  poppy,  Bailey's  solution  of  opiums  or  prussic  acid^  should  be  frequently 
but  slowly  swallowed  in  small  quantities — in  tea  or  tablespoonfuls ;  theaminud 
of  narcotic  ingredient  being  carefully  regulated,  so  that  a  definite  quantity  be 
consumed  in  a  given  time. 

Externally,  a  mustard  poultice  should  be  first  applied,  and  afterward  lin- 
seed poultices.  The  latter  may  be  constantly  repeated  until  the  attack  sub- 
sides— spongiopiline  often  answers  even  better  than  the  linseed  poultiees,  and 
is  more  cleanly. 

If  suppuration  has  commenced  before  the  practiticmer  sees  the  case,  great 
relief  will  ha  afforded  by  puncturing  the  abscess  with  a  guarded  knife:  the 
incision  should  alwavs  be  made  towards  the  median  line. 

Afler  the  abscess  has  been  relieved,  the  recovery  of  the  ])atient  is  usually 
very  rapid ;  but  the  ])rosti*ati<)n  is  sometimes  considerable,  and  an  abundance 
of  nourishment  and  stimulants  aix*  required. 

It  has  been  alreiidy  remarked  that  a  patient  who  has  once  suffered  from 
quinsy  is  likely  to  suffer  again;  and  the  (juestion  naturally  arises  as  to  what 
preventive  treatment  should  he  adopted?  In  those  cases  in  which  there  i?* 
any  chronic  enlargement  of  the  tonsils,  excision  should  be  performetl;  but  in 
some  cases  the  glands,  though  extensively  diseased,  do  not  remain  enlarged 
when  the  acute  inffammation  has  passed  away.  Under  these  circumstaucea^ 
the  tonsil  may  be  amputated  during  the  attack  of  quinsy.  This  plan  of 
treatment  is  commonly  adopted  in  (iormany  on  its  own  merits,  without  any 
(juestiou  as  to  recurrent  inffammation. 


SLOr(JJIIN<J    SOUK   THROAT — Sytl.,  PUTRID   SORE   THROAT; 

CYNANC'HE   MALIGNA. 

Latin  Kq.,  Antjhm  puiris — Idem  valet,  (^jnanche  maligna;  FRKNcn  Eg.,  Angina  gan- 
(jrinettHv — Syn.,  Angina  malign*';  Gkrman  Eq.,  Angina  maligna  oder  gangramatn : 
Italian  Kq.,  Angina  maligna. 

Definition. —  Jlceratiou  of  an  acute  form  attaching  the  tonsils  and  rapid/y 
running  into  toughing  of  the  fnnce*t. 
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Pathology  and  Symptoms. — ^The  disease  is  a  verj  grave — often  a  most  in- 
tractable— affection,  and  as  rapid  as  it  is  grave  (Pollock). 

The  first  symptoms  are  those  of  quinsy ;  but  on  examination  at  an  early 
stage,  the  whole  throat  will  be  seen  to  be  generally  oedematous,  of  a  dusky 
red  color,  and  covered  with  patches  of  gray  or  yellowish  membrane.  As  these 
sloughs  spread  there  is  a  discharge  of  a  most  offensive  character  through  the 
nose — the  patient  is  unable  to  swallow,  and  all  fluids  are  ejected  through  the 
nostrils.  With  the  progress  of  the  disease  the  sloughs  separate,  and  with  them 
the  uvula,  or  large  portions  of  the  soft  palate,  may  also  come  away.  If  the 
patient  recovers,  swallowing  is  for  a  long  time  difficult,  and  the  voice  perma- 
nently nasal. 

This  form  of  sore  throat  is  probably  in  all  cases  either  the  result  of  syphilis 
or  dependent  on  scarlet  fever.  The  symptoms  are  not  always  so  serious  as 
just  described.  It  occasionally  happens  tnat  after  an  incision  into  a  suppura- 
ting tonsil  the  wound  takes  on  a  sloughy  appearance. 

Diagnosis. — ^The  affection  must  be  distmguishcd  from  malignant  scarlet 
fever. 

Treatment. — In  all  cases  of  sloughing  sore  throat  a  stimulating  and  tonic 
treatment  must  be  pursued.  Tincture  of  the  perchloride  of  iron  and  chlorate 
of  pt^ash  are  the  most  suitable  internal  remedies.  Disinfecting  gargles  of 
carbolic  acid  or  permanaanate  of  potash  are  not  only  agreeable  to  the  patient, 
but  very  useful  m  checking  the  offensive  discharges. 


ENLARGED    TONSILS. 

Latiic  Eq.,  Tomnllop  infumescenie* ;  Frknch  Eq.,  Hyperirophir  des  amygdnUn;    Ger- 
man Eq. ,  Hypertrophic  der  TonsUlen;  Italian  Eq.,  TimHiUe  ipe.rtntfiche. 

Definition. — Hypertrophy  of  the  to)isU,  genially  with  induration. 

Pathology. — Hypertn)phy  of  the  tonsils  is  most  common  in  early  life; 
but  the  causes  of  this  condition  have  not  been  satisfactorily  ascertained.  Rich 
and  poor  are  alike  subject  to  it,  and  probably  a  strumous  diathesis  is  the 
strongest  predisposent.  In  some  cases  it  is  prooably  due  to  a  very  slow  inter- 
stitial inflammation.  Enlargement  of  the  tonsils  occasionally  occurs  as  a 
seouel  of  exanthemutous  fevers. 

The  development  of  the  disease  is  usually  unattended  with  jmin ;  and  at- 
tention is  generally  first  drawn  to  the  enlargement  by  the  symptoms.  These 
are,  thickness  of  articulatiim  and  breathing,  snoring  in  sleep,  and  sometimes 
deafness.  On  examination,  the  glands  will  be  seen  to  be  more  or  less  hvper- 
trophied — the  mucous  membmne  covering  them  will  be  much  thickened  and 
unevenly  pitted,  from  enlargement  of  the  follicles.  These  follicles  will  some- 
times be  blocked  up  with  cheesy-like  matter. 

Treatment. — Although  enlarged  tonsils  may  be  the  result  of  constitutional 
derangement,  they  in  themselves  probably  also  interfere  with  the  proper 
developm3nt  and  health  of  the  body.  Thus,  they  constantly  obstruct  the  free 
passage  of  air  into  the  ohe^t;  they  give  rise  to  an  unhealthy  secretion  in  the 
mouth;  they  sometimes  interfere  with  sleep;  and,  in  the  case  of  adults,  they 
subject  the  patient  to  repciited  attacks  of  quinsy,  with  it^  associated  conditions 
of  difficult  deglutition  and  jmin. 

The  importance  of  removing  the  disease<i  and  redun<lant  portions  of  the 
affected  gtand  will  be  at  once  evident.  Tonics,  scii-bathing,  and  other  consti- 
tutional means,  though  constantly  recommended  both  by  writers  and  practi- 
tioners, do  not  a])])ear  to  exercise  anv  beneficial  eflTect  in  either  diminishing 
or  arresting  the  growth  of  tonsils  predisposed  to  hypertrophy;  nor  are  the  ap- 
plications of  caustics  of  the  slightest  value,  unless  they  are  so  strong  as  to 
destroy  a  large  portion  of  the  gland.     It  is  better,  therefoi*e,  to  excise  the  en- 
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larged  tonsil  in  all  cases  when  the  respiration  is  at  all  affected,  or  where  there 
is  disease  of  the  follicles  predisposing  to  frequent  attacks  of  inflammation  and 
suppuration.  The  best  methoa  of  removal  is  with  a  guillotine  or  wire  ^ert- 
seur.  Dr.  Mackenzie  has  lately  invented  a  double  guillotine,  by  which,  in 
one  operation,  both  tonsils  are  removed.  This  is  a  great  desideratum  in  the 
case  of  children,  as  after  one  tonsil  has  been  removed,  the  practitioner  has 
great  difficulty  in  inducing  his  little  patient  to  allow  a  second  similar  opera- 
tion. 

Hemorrhage  seldom  happens  after  removal  of  the  tonsils.  Should  it  occar, 
however,  ice  will  generally  check  it;  and  if  this  does  not  answer,  a  few  tea* 
spoonfuls  of  a  saturated  solution  of  tannin  (^ss.  in  fl.  oz.  iij  of  water)  slowly 
sipped,  will  be  certain  to  stop  all  bleeding. 


ELONGATED  UVULA. 

Latin  Eq.,  Uva  descendens;  Frbnch  Bq.,  Elongation  de  la  lueiie;  Germait  E^, 
Vtrldngerung  dea  zdpfchens;  Italian  £q.,  Ugola  tUlungata, 

Definition. — Relaxation  or  paralym  of  ike  uvula,  which  becomes  so  elongaied 
that  its  tip  may  touch  or  rest  upon  the  surface  of  the  tongtie. 

Pathology  and  Causes. — Relaxation  of  the  uvula  is  a  most  common  result 
of  iuflamniation  of  the  throat.  It  is  also  met  with  among  cler^men,  officers 
of  the  army  and  navy,  singers,  and  other  persons  who  are  obTised  to  make 
great  vocal  efforts,  or  to  continue  the  use  of  their  voice,  even  when  suffering 
from  catarrh.  The  condition  generally  depends  on  simple  relaxation  of  the 
mucous  membrane,  but  the  azygos  uvuIjx  muscle  may  also  form  some  part  of 
the  increased  growth. 

The  Symptoms  of  elongation  of  the  uvula  are  always  inconvenient,  and 
sometimes  even  serious.  The  patient  may  experience  nothing  more  than  a 
slight  tickling  cough,  accompanied  by  the  sensation  of  a  foreign  body,  and 
these  symptoms  will  only  be  inconveniently  felt  at  intervals.  In  other  cases, 
the  cough  will  be  constant  and  troublesome,  and  followed  by  frequent  expec- 
toration of  little  pellets  of  mucus.  The  constant  tickling  of  the  fauces  and 
pharynx  may  produce  a  sensation  of  nausea,  and  occa:?ionally  vomiting  takes 
place  on  waking  in  the  morning.  On  lying  down  at  night  the  symptoms  are 
often  increased,  and  the  patient  may  suddenly  awake  with  spasm  of  the  glottis, 
brought  on  by  the  elongated  uvula. 

These  constant  attacks  bring  the  patient  into  an  extremely  nervous  state; 
and  the  want  of  sleep  and  constant  cough  oflen  give  rise  to  so  much  emacia- 
tion and  weakness,  that  at  first  sight  the  patient  apj)ears  to  be  the  subject  of 
phthisis  or  other  serious  disease. 

On  examination  of  the  throat  the  cause  of  these  symptoms  will  be  at  once 
evident;  but  it  is  important  to  observe  the  length  of  the  uvula  in  relation  to 
the  level  of  the  back  of  the  tongue.  The  importance  of  an  elongated  uvula 
entirely  depends  on  the  relation  of  the  various  part«  at  the  back  of  the  mouth ; 
for  that  which  in  one  patient  would  be  but  slight  and  harmless  relaxation,  in 
another  would  give  rise  to  serious  and  distressing  symptoms.  Again,  when 
a  patient  opens  his  mouth,  he  always  at  the  same  time  takes  an  inspiration, 
so  that  the  uvula  being  drawn  up,  and  to  a  certain  extent  invaginated,  it  may 
appear  much  shorter  than  it  really  is.  In  examining  the  throat,  therefore, 
it  is  a  good  plan  to  tell  the  patient  to  Exspire,  so  that  the  real  length  of  the 
uvula  may  l)e  ascertained.  The  larynx  of  patients  suffering  from  thb  condi- 
tion is  generally  more  or  less  congested. 

The  Treatment  of  relaxed  uvula  must  depend  on  the  degree  of  relaxation 
present  and  the  previous  duration  of  the  affection.  Slight  and  recent  caaos 
often  get  well  by  the  persevering  use  of  astringents.     Gargles,  such  as  (oiuitit, 
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rhatany^  and  perchhride  of  iron,  lozenges,  and  local  applications,  maj  all  be 
used  with  advantage;  and,  indeed,  it  is  found  convenient  to  brace  up  the 
mucous  membrane  by  employing  these  different  methods  at  the  same  time. 
When  the  uvula  has  been  considerably  relaxed  for  some  months,  the  elongated 
portion  should  be  snipped  off. 

While,  it  may  be  said  that  hardly  any  slight  affection  of  the  throat  pro- 
duces such  serious  symptoms  as  elongation  of  the  uvula,  it  is  equally  true  that 
there  is  no  slight  operation  that  gives  such  complete  and  permanent  relief  as 
removal  of  the  elongated  extremity.  Should  any  hemorrhage  follow  the 
operation,  treatment  similar  to  that  recommended  after  excision  of  the  tonsil 
must  be  adopted. 


Section  IV. — Diseasbb  of  the  Pharynx. 

PHARYNGITIS. 

Latin  Eg.,  Pharyngitis;  French  Eq.,  Pharyngiie;  German  Eq.,  ScMundentzundung ; 

Italian  Eq  ,  Faringitide. 

DefinitioiL — Inflammation  of  the  textures  of  the  pharynx. 

Pathology. — Inflammation  of  the  pharynx  may  be  either  acute,  8ubaeut€,  or 
ehronie. 

Aeiite  pharyngitis  is  generally  met  with  in  association  with  a  similar  condi- 
tion of  the  fauces,  and  is  but  very  rarely  seen  to  exist  alone. 

The  form  of  inflammation  is  most  frequently  of  an  oedematous  character, 
and  it  occasionally  extends  to  the  larynx. 

The  Symptoms  are,  great  pain  and  difficulty  of  swallowing,  with  more  or 
less  dyspnoMi  if  the  swelling  extends  over  the  windpipe. 

When  the  lar}'ux  is  affected  the  symptoms  are  thowe  of  oedematous  laryn- 
gitis. With  the  laryngoscope,  that  part  of  the  larynx  which  can  be  seen  will 
appear  red  and  oedematous. 

Prognosis. — The  opinion  given  should  always  be  guarded ;  but  the  disease 
is  seldom  serious  unless  it  extends  also  to  the  lar}'nx. 

Treatment  should  consist  in  hot  steam  inhalations  of  a  sedative  character, 
poultic*es  externally,  and  scarification  if  oedema  takes  place.  In  those  cases 
m  which  the  uvula  is  much  swollen  and  infiltrated  with  serum  it  should  be  at 
once  removed.  ^ 

SubaeiUe  Pharyngitis  may  occur  either  as  an  early  stage  of  the  acute  form 
or  as  a  less  serious  mflammatory  affection.  In  this  condition  it  is  the  mucous 
membrane  alone,  not  the  areolar  tissue,  which  is  inflamed.  The  symptoms  are 
lees  severe  than  in  acute  pharyngitis;  and  treatment  consists  in  the  application 
of  astringent  solutions,  and  the  use  of  astringent  lozenges.  The  frequent 
sucking  of  small  pieces  of  ice  is  of  great  service  in  reducing  the  hypersemic 
condition. 

Chronic  Pharyngitis  is  of  three  forms, — 

(1.)   GramUar,  (2.)  Follicular,  and  (3.)  Herpetic 

Symptoms. — (1.)  In  the  granular  form  there  is  uneasiness  and  a  certain 
amount  of  soreness  in  swallowing,  especially  if  hot  drinks  or  piquant  food  are 
taken. 

The  mucous  membrane  of  the  pharynx  is  seen  to  be  red,  rough,  and  uneven 
in  appearance. 

(2.)  In  follicular  pharyngitis,  there  is  not  often  pain,  but  there  is  a  constant 
desire  to  clear  the  throat  of  a  foreign  body.  On  examination,  the  mucous 
membrane  will  be  seen  to  be  studded  here  and  there  with  white  raised  spots, 
similar  in  appearance  to  those  observed  in  follicular  disease  of  the  tonsils. 
These  spots  occasionally  burst  and  discharge  a  white  sebaceous  matter. 


604  "SPECIAL    PATHOLOGY — ULCER    OF   THE    PHARTKX. 

(3.)  In  the  so-called  herpetic  form  of  pharyngitis,  the  appearance  prefleDted 
is  that  of  raised  solid  papules  of  a  redder  color  than  the  mucous  membrane, 
covering  the  posterior  wall  of  the  pharynx.  This  condition  has  nothing  of 
the  vesicular  character  which  in  England  attaches  to  the  term  herpetic.  The 
symptoms  are  much  the  same  as  that  of  the  follicular  form,  and  all  these  va- 
rieties are  often  associated  with,  and  probably  sometimes  caused  by»  relaxa- 
tion of  the  uvula. 

Treatment. — Chronic  pharyngitis  is  always  difficult  to  cure,  and  the  her- 
])etic  variety  is  above  all  very  obstinate.  TonicSy  such  as  iron,  quinine,  and 
strychnia  are  mainly  indicated.  Locally,  the  treatment  must  vary  according 
to  the  especial  character  of  the  disease.  In  the  grantUar  form,  astringent 
solutions,  such  as  zinc  and  iron,  may  be  applied  either  with  the  brush  or  in 
the  form  of  an  atomized  inhalation.  Grargles  are  of  no  use  when  the  disease 
is  situated  behind  the  anterior  pillars  of  the  fauces;  but  lozenges  are  most 
serviceable  in  all  forms  of  pharyngeal  disease.  Those  of  tannin,  rhaiany,  and 
kina  are  very  beneficial  in  granular  pharynptis. 

In  follicular  pharyngitis  the  spots  should  be  scraped,  the  secretion  emptied, 
and  solid  nitrate  of  silver  applied  to  each  diseased  follicle.  Lozenges  of  chlor- 
ate  of  potash  and  of  hitartrate  of  potash  are  useful  in  stimulating  the  follicular 
secretions  to  a  healthy  condition. 

In  lierpetic  pharyngitis  the  raised  papules  must  be  destroyed.  The  best 
application  for  this  purpose  is  a  paste  recommended  by  Dr.  Mackenzie.  It 
consists  of  equal  parts  of  cuustic  soda  and  unslaked  lime,  which  is  mixed  with 
water,  as  required,  into  a  creamy  paste,  and  should  be  applied  to  each  papule 
with  a  finely-pointed  glass  or  aluminium  rod.  The  caustic  effect  of  this  ap- 
plication is  instantaneous.  The  patient  therefore  should  be  directed  always 
to  wash  his  mouth  with  water  immediately  after  the  application,  so  as  to 
prevent  any  other  part  of  the  throat  being  burnt  by  contact  with  the  caustic 

In  all  coses  of  pharyngeal  disease,  every  form  of  spice,  pepper,  mustard, 
and  piquant  food  should  be  strictly  prohibited,  and  all  fluids  should  be  taken 
at  a  moderate  temperature. 


ULCER   OF  THE   PHARYNX. 

Latin   Eq.,  Ulcus;  French  Eq.,  F^c^r^r;  German  Eq  ,  Oeschiriir:  Italian 

£q  ,    Ulcer  a. 

Deflnition. — Inflammation  of  the  pharynx ^  resulting  in  loss  of  fuhstance,  in  the  • 
form  of  an  uker. 

Pathology. —  Ulceration  of  the  pharynx  is  generally  the  result  of  hereditary' 
or  acquired  .syphilis;  but  occai?i()nally  it  appears  to  be  due  to  a  low  strumour^ 
inflammation.  Two  forms  are  recognized  by  the  College  of  Physicians, 
namely — (a.)  Superficial  ulcer;  (b.)  Perforating  ulcer. 

The  Symptoms  are,  offensive  discharge  from  the  nase  and  mouth,  with  a 
constant  desire  to  expectorate  the  secretion  covering  the  ulcerated  surface. 
There  is  more  or  less  difficulty  of  swallowing,  but  seldom  much  pain.  On 
opening  the  mouth  the  disease  is  readily  recognized. 

It  genenilly  attacks  the  posterior  wall  of  the  pharynx,  but  it  may  also  in- 
volve the  velum  and  tonsils.  Not  unfrequently  there  is  also  ulceration  of 
the  posterior  nares. 

In  the  syphilitic  cases  the  treatment  consists  in  the  daily  application  of  solid 
nitrate  of  silver  to  the  ulcerated  surface,  and  the  free  internal  administration 
of  iodide  of  potassium.  In  the  case  of  children,  iodide  of  iron  and  cod-liver 
oil  are  also  indicated. 
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ABSCESS  OF  THE  PHARYNX. 

Latin  Bq.,  Abscessus;  French  Eq,f^Abcis;  German  £q  ,  Abscess;  Italian 

£q.,  Aseesso. 

Definition. — Inflammation  of  the  pharynx,  resulting  in  a  limited  collection  of 
pu8t  in  the  form  of  an  abscess. 

Pathology. — Abscess  of  the  pharynx  is  a  most  serious  affection,  and  is  gen- 
erally caused  by  disease  of  the  vertebrjB,  or  of  one  of  the  cartilages  of  the 
larynx.  Diffuse  suppuration  of  the  pharynx  is  fortunately  a  very  rare  occur- 
rence. 

The  Symptoms  are,  difficulty  and  pain  in  swallowing.  If  the  abscess  burst 
into  the  larynx,  the  usual  symptoms  of  food  "  going  the  wrong  way  "  will  be 
experienced.  In  such  cases  it  may  be  advisable  to  teed  the  patient  by  means 
of  a  tube  passed  beyond  the  seat  of  fistulous  communication.  No  other 
method  of  treatment  is  of  any  benefit ;  and  the  efforts  of  the  practitioner 
must  be  directed  to  relieving  the  symptoms  of  a  distressing  and  almost  inva- 
riably fatal  disease. 

SLOUGHING   OF   THE   PHARYNX. 

Latin  Kq.jSphaMlus;  French  Kq.,  Escharre;  German  £q.,  Gangran;  Italian  £q  , 

Oangrena. 

Definition. — Inflammation  of  the  pharynx,  resuUuig  in  loss  of  substance  by 
death  of  a  portion  in  the  form  of  a  slough. 

Pathology. — Sloughing  of  the  pharynx  is  usually  the  accompaniment  of 
syphilitic  ulceration. 

It  is  occasionally  found  as  a  complication  of  inflammation  of  the  fauces 
accompanying  typhus  or  enteric  fever.  The  treatment  consists  in  the  admin- 
istration of  tonics,  stimulants,  and  nourishment.  Locally,  antiseptic  applica- 
tions, as  carbolic  add  and  permanganate  of  potash,  are  of  service. 


ADHESION   OF  THE  SOFT  PALATE. 

Latin  Eq.,  Palatum  molleadhcpre.nn;  FRENCH  Eq.,  Adhirence  du  palais ;  German  Eq., 
Vervjachnung  des  weiehen  Qaumens  ;  Italian  Eq.,  Aderema  del  palnio  moUe. 

Definition. —  Union,  by  adhesive  inflammation,  of  the  soft  parts  of  the  palate 
and  pharynx. 

Pathology. — Adhesion  of  the  soft  palate  to  the  pharynx  is  an  occasional 
peouel  of  syphilitic  ulceration  of  the  pharynx. 

W  hen  cicatrization  takes  place  there  is  great  dis])lacement  of  the  soft  parts, 
and  adhesion  of  the  soft  palate  to  the  wall  may  occur. 

Under  thesis  circumstances  the  sense  of  smell  is  much  impaired,  and  the 
patient  experiences  great  difliculty  in  clearing  the  nose. 

Treatment  is  not  of  much  use,  as  the  tissues  in  these  syphilitic  cases  are 
exceedingly  prone  to  contract,  and  thus  the  passage  to  the  nose  becomes  again 
obstructed. 

DILATATION   OF  THE   PHARYNX. 

Latin  Eq.,  Dilataiio;  French  Eq.,  Dilatation;  German  Eq.,  Erweiffnntg; 

Italian  Eq.,  Dilatazione, 

Definition. — Expniu^ion  of  the  wall**,  or  of  a  portion  of  the  ivall,  into  the  form 
of  a  pouch. 
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Fatholo{ry. — DUalalUin  of  the  pharynx  is  ocpasioimliy  uotiocd.  Il  tuual 
happens  that  a  pouch  is  foTined  in  which  the  food  collects.  Tbiii  give*  ri*eM 
ilyi^ph&gia,  aud  suhii^ueotlv  I'l  vomiting  of  the  obstrucLe<l  ftXHl.  Dilalstv 
throtifihout  ihe  entire  length  of  the  phan-Dx  is  rare. 

Treatment. — Where  the  exact  situatioo  of  the  ohstructioii  i*  aw«rtuiii 
the  patieut  should  be  recommended  to  press  estemallj  Bgaiusl  the  pouch,  1^ 
which  meant>  the  food  i»  ol^en  pas^'^ed  into  the  (esophagus. 


Section  V. — Thi;at 


IKNT  OF   Dl8EA8I»   OF   THE  LARYKX    AND 

THE  Use  of  Atomized  Fluids. 


The  troatmont  of  diseases  of  the  pharynj  and  of  the  larynx  by  the  u 
niomUed  fixdiU,  in  which  medicated  vapor  and  gases  ai'e  brought  to  iurt  upi 
the  parts,  has  recently  been  u»ed  with  advantage,  since  b«lt«r  appliances  hsn 
been  devised  for  using  such  remedial  agents.  Tlie  aim  of  fuch  in»tniineiu 
is  to  atomize  or  pulverize,  or  very  minutely  to  divide  the  fluid,  by  eausing  I 
to  be  thrown  as  a  fine  shuwer  or  »pray,  so  a^  to  be  inhaled  as  such  by  ihe  p 
tient. 

Dr.  Andrew  Clark's  hand-balls  (Fig.  144),  fitted  with  Bergoon's  tubes  and 
Maundcr'g  atomiKer,  constitute  an  efficient  and  Ui^eful  arrangement  for  apply- 


ing fluids  in  this  way  up  the  nostrils,  to  the  bacii  of  the  throat,  or  <iver  tbt 
entrance  to  the  larynx  (Da  Costa). 

Dr.  Kiehard.'uii's  well-known  instrument  (Fig.  145),  for  the  prmluctioD  < 
local  aneesthesia  \6  also  an  escellejit  atomizer  of  fluid,  and  may  be  uMxl  f 
similar  purpose. 

Where  it  is  desirable  to  make  the  topical  application  directly  upon  thd  d 
eased  part,  tliesc  are  the  most  simple  instruments  that  can  be  UHed  witliM 
loss  of  time  by  the  physician  ;  but  where  inhalation  simply  of  vajior  or  hea 
air  variously  medicated  is  all  that  is  re^juired,  nothing  can  be  lietlor  than  tl 
deocribed  at  p.  482,  used  by  Dr.  Fen^,  of  Glasgow. 

Siegle's  apmratus,  supplied  by  Krohne  &  Sesemaun,  of  241  ^V'hite«ha)■ 
Road,  and  8  Duke  Street,  Manchester  S<juare,  London,  as  well  as  Dr.  Moi 
Mackenzie's  ccleetic  inhaler  1  p.  455,  an/e ),  are  each  as  useful  and  valtu 
iuslruments  for  inhalatjou. 
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On  this  most  useful  mode  of  treatment  Dr.  Da  Costa  makes  the  following 
obeervatione : 


"  InhalatioDB  by  means  of  atomized  fluids  are  an  unquestionable  addition 
to  our  therapeutic  means ;  but  they  are  nothing  but  an  addition,  and  not  a 
substitute  for  all  other  treatment. 

"  In  most  acute  diseases  of  the  larynx,  and  still  more  so  in  acut«  disorders 
of  the  lungs,  their  value,  save  in  so  far  as  those  of  water  may  tend  to  relieve 
the  sense  of  distress,  &o,,  and  aid  expectoration,  is  very  doubtful;  though  in 
some  acute  affections,  such  as  in  <edcnia  of  the  glottis  and  in  croup,  medicated 
inhalations  have  strong  claimf  to  consideration. 

"  Id  certain  chronic  morbid  states  of  the  larynx,  particularly  those  of  a 
catarrhal  kind,  and  in  chronic  bronchitb,  they  have  proved  themselves  of 
great  value. 

"  In  the  earlier  stages  of  phthisis,  too,  they  may  be  of  decided  advantage ; 
and  at  any  sU^  they  may  be  a  valuable  aid  in  treating  the  symptoms  of  tuif< 
malady. 

"  Their  influence  on  such  affections  as  hooping-cough  and  asthma  is  not 
satisfactorily  proved. 

"They  f'umiNh  a  decided  and  unexpect«d  augmcntiition  of  our  resources  in 
the  treatmcut  of  pulmonary  hemorrhage. 

"  They  rerjuire  care  in  their  employment ;  and  in  acute  afl'ectiuns  we  should 
consider  whether,  as  they  have  to  be  used  frequently  to  be  of  service,  the 
patient's  strength  justifies  the  disturbance  or  the  iinnoynncc  their  frequent  use 
may  cause. 

"  In  any  rase,  to  be  of  service,  they  ought  to  be  carried  on  as  a  treatment 
with  a  distinct  object,  and  not  iutermittingly  or  s|)asniodieally  resorted  to." 

TfJtle  of  Dote*  for  Inhalation  (Da  Comta). 

Aban,  10  to  20  Graiiu. — In  this  done,  it  is  suitable  to  chronic  catarrhal  affec- 
tions of  the  jtharynx  anil  air-tubes,  particularly  in  bronchial  affections  with 
excessive  secretion,  when,  as  in  most  Inflammatory  conditions  of  the  respiratory 
mucous  membrane,  it  may  be  advantageously  united  with  opium.  In  rather 
lai^r  doses,  30  grains  to  t)ie  ounce,  it  is  useful  in  pulmonary  hemorrliage. 
Ah  an  astringent  it  in  generally  more  of  a  se<)ative,  and  mure  suited  to  con- 
ditions of  irritation  than  tannin  (Fieber). 

Tannin,  1  to  20  Graim. — Useful  for  the  same  affections  as  alum.  Employed 
in  eases  of  laryngeal  ulceration  and  excrescences,  in  oedema  of  the  glottis 
(Trouhheau),  au<l  in  cnmp.  Here,  as  well  as  in  pulmiinuir  hemorrhages,  it 
is  used  in  large  doses.     In  ordinary  cases  of  larj'ugeal  or  bronchial  disease. 
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begin  with  a  small  dose — five  grains  to  one  fluid  ounce  of  water.     If  the  rem- 
edy occasion  much  heat  and  dryness,  it  is  not  to  be  employed. 

Iron  (perchloride  of),  ^  to  ^  Grains,— In  earlier  stages  of  phthisifl.  In 
chronic  pnaryngitis  or  laryngitis  it  may  be  used  stronger — three  grains  to  one 
fluid  ounce  of  water.  As  a  weak  inhalation  it  is  useful  in  hysterical  aphonia. 
Of  greatest  strength  it  is  useful  in  pulmonary  hemorrhage — 2  to  10  grains  to 
the  ounce.  The  lactate,  citrate,  or  pliosphate  may,  in  ordinary  cases  in  which 
we  wish  a  non-astringent  salt  of  iron,  be  also  used,  though  they  are  not,  on  the 
whole,  as  available  as  the  chloride. 

Nitrate  of  Silver,  1  to  10  Graina, — Is  useful  in  ulcerations  of  pharynx  and 
larynx,  and  in  follicular  pharyngitis.  A  face-shield  is  always  to  be  used. 
Ten  grains  to  the  ounc^  only  to  be  used  in  cases  of  ulceration. 

Sulphate  of  ZinCy  1  to  6  uraiinn. — In  bronchial  catarrh  with  excessive  secre- 
tion.    In  aphonia  connected  with  chronic  laryngeal  catarrh. 

Chloride  of  Sodium,  5  to  20  Grains. — Promotes  expectoration  and  diminishes 
sputa ;  employed  in  phthisis. 

Chlorinated  Soda  {Liquor  Soda  Chlorinai<E),  \to\  Drachm. — In  bronchitis 
with  offensive  and  copious  expectoration ;  in  phthisis. 

Muriate  of  Ammonia,  10  to  20  Grains. — In  laryngeal  and  bronchial  catarrh, 
acute  as  well  as  chronic.  To  promote  expectoration  ;  also  in  capillary  bron- 
chitis.    The  dose  best  borne  is  not  above  10  grains  to  the  ounce. 

Opium  (watery  extract  of),  J  to  ^  a  Grain. — ^In  irritative  coughs,  and  as  an 
adjunct  to  allay  irritation.  Also  for  its  constitutional  effects.  Dose  of  ftne- 
ture  of  opium,  3  to  10  drops.  Acetate  of  morphia,  one-twelfth  to  one-eighth  of 
a  grain  has  been  administered  ;  but  large  doses  require  much  caution. 

Conium  (fluid  extract  of),  3  to  8  Mitdms. — Irritative  cough ;  asthma ;  feel- 
ing of  irritation  in  larynx. 

Hyoscyamus  (fluid  extract  of),  3  to  10  Minims. — Spasmodic  coughs;  hoop- 
ing-cough. One-half  grain  of  the  extract,  gradually  increased ;  or  the  tincture 
may  be  employed. 

Cannabis  Indica  (tincture  of),  5  to  10  Minims. — In  spasmodic  coughs; 
j)hthisis. 

Iodine  Liq.  {lodinii  Compos.),  2  to  15  Minims. — In  chronic  bronchitis;  in 
phthisis. 

Arsenic  {lAq.  Potass.  Arsenit.),  1  to  20  Minims. — Nervous  asthma  (Trous- 

HEAU). 

Tar-xoater,  1  to  2  Drachms  of  officinal  solution. — In  offensive  secretions  from 
bronchial  tubes ;  in  tuberculosis ;  as  an  antiseptic  in  gangrene  of  lungs. 

Turpentine,  1  to  2  Minimx. — In  chronic  bronchitis  with  offensive  secretions; 
in  bronchorrhcea  ;  in  gangrene  of  lungs. 

Lime-uHitrr,  used  of  officmal  strength,  or  stronger. — In  diphtheria  ;  in  mem- 
hnmous  croup. 

Water,  Distilled. — Cold,  in  pulmonary  hemorrhage.  Warm  water  in  asth- 
ma; in  croup;  in  bronchitis. 

For  various  other  modes  of  applying  topical  applications  to  the  larynx,  the 
student  is  referred  to  Dr.  Morell-Mackenzie*s  work  On  the  Laryngoscope^ 
third  edition. 


SEcnoN  VI. — Diseases  of  the  Gvsopiiaous. 

(E80PHAGITI8. 

Latin  Eq.,  (EaophftgiilH ;  French  Eq.,  (Enophapiie ;  German   Eq.,  EnUundung  Hrr 

Speiservhvf ;  ITALIAN  Eq.,  E»ofnfjifide. 

Definition. — Inflammation  of  the  textures  of  the  GilHophagiis. 

Pathology. — Inflammation  of  the  oesophagus  is  a  rare  disease,  for  morbid 
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poisons  seem  to  have  little  influence  over  this  portion  of  the  alimentary  canal, 
and  atmospheric  yicif*situdes  are  in  like  manner  seldom  followed  by  inflamma- 
tory affections  of  this  part.  The  most  frequent  causes  of  inflammation  of  the 
oeeophagus  are,  accidentally  drinking  boiling  water;  swallowing  corrosive 
liquids,  as  the  mineral  acids ;  and  wounds,  most  commonly  inflicted  in  the  act 
uf  committing  suicide.  Children  a  few  days  old  are  sometimes  affected  with 
slight  inflammatory  affections  of  the  oesophagus. 

Inflammation  oi  the  mucous  membrane  of  the  cesophagns  is  characterized 
by  a  deep  redness  of  the  part,  generally  terminating  by  resolution,  but  occa- 
Hionally  followed  by  separation  of  the  cuticle.  Lymph  may  be  thrown  out. 
In  new-born  children  points  of  lymph  are  of^en  found  lying  on  the  mucous 
membrane  of  the  oesophagus,  being  apparently  an  extension  of  the  thrush 
afiectiug  the  mouth  and  pharj-nx.  Andral  has  seen,  in  a  girl  twelve  years 
old,  lymph  thrown  out  after  the  maimer  of  broad  bands,  in  the  pharynx, 
(esopfiagus,  and  stomach.  After  puberty  this  form  of  inflammation  is  still 
more  rare,  but  there  are  some  few  instances.  Cniveilhier  says  that  he  found 
among  the  preparations  of  Dupuytren  a  very  remarkable  example  of  inflam- 
mation of  the  oesophagus,  terminating  in  the  formation  of  a  false  membrane, 
which  coated  thb  canal  throughout  its  whole  length.  Dr.  Abercrombie  also 
gives  the  case  of  a  gentleman,  aged  twenty-six,  a^tio  caught  cold,  and  died  in 
about  three  weeks.  The  whole  of  the  pharynx  was  covered  by  a  loose  adven- 
titious membrane,  which  extended  over  the  epiglottis,  and  portions  of  it  were 
found  lying  in  small  irregular  masses  within  the  larynx  at  the  upper  part.  A 
Himilar  membrane  was  tracefl  through  the  whole  extent  of  the  mner  surface 
of  the  oesophagus  quite  to  the  cardiac  orifice. 

Besides  Ivmph  being  thrown  out,  the  mucous  membrane  of  the  oesophagus 
may  also  ulcerate,  especially  as  a  result  of  irritant  poisons.  These  ulcers  in 
general  form  on  the  anterior  portion  of  the  oesophagus ;  and  by  continued  ex- 
tension they  at  last  penetrate  the  posterior  surface  of  the  larynx,  so  that  the 
patient  often  dies  suffocated  from  the  escape  of  food  into  the  lungs.  Occasion- 
ally the  ulceration  takes  place  from  without  inwards.  Xhe  cicatrices  are  very 
apt  to  induce  stricture.  In  cases  of  poisoning  with  the  mineral  acids,  the 
whole  oesophageal  canal  may  l)ecome  constricted  and  narrowed,  and  the  mu- 
cous membrane  jnickered  u])  and  contnicted,so  as  greatly  to  diminish  the  cali- 
bre of  the  canal  generally.  More  commonly  the  stricture  is  partial,one  circu- 
lar mascular  fibre  perhaps  having  been  abnormally  contracted,  and  in  this 
state  bound  down  by  adhesive  inflammation,  diminishing  the  diameter  of  the 
canal  at  that  part  to  at  least  one-half.  Dr.  Baillie  mentions  a  case  in  which, 
from  this  cause,  the  diameter  of  the  oesophagus  was  so  reduceil  as  hardly 
to  allow  a  garden  pea  to  pa.ss ;  yet  in  all  other  resix'cts  the  oesoi)hagus  was 
healthy. 

Symptoms. — ^The  svmptoms  of  oMopAa^/i^M  are  almost  entirely  local,  and  con- 
sist princijMilly  of  jmm,  of  dysphagia,  of  the  (;xpcctorati(m  of  a  thick  viscid 
mucus,  and  ])erhai)s  of  vomiting.  Emaciation  follows  the  loss  of  nutrition, 
and  the  patient  ultimately  dies  from  inaniticm.  Stricture  may  be  induced  by 
the  careless  intn)duction  of  a  probang. 

Diagnosis. — The  dist^ases  with  which  it  may  be  confounded  are  similar  states 
of  the  stomach  ;  and  the  diagnosis  in  these  cases  is  often  difficult  and  perplex- 
ing. Stricture  may  be  confounded  with  the  spasmodic  affections  caused  by  an 
irritated  state  of  the  lung  or  trachea. 

Prognosis. — Simple  w^phafjitij*  L<  pn)bably  often  recovertnl  from,  as  is  seen 
after  wounds  of  the  throat  partially  dividing  the  oesophagus ;  but  the  chronic 
forms  of  inflammation  probably  often  lay  the  foundation  of  disease  leading  t4) 
the  ultimate  death  of  the  patient.  l^lc*eration  extending  into  the  thoracic  or 
|)ericardial  cavity  has  been  in  all  cases  fatal. 

Treatment. — The  treatment  of  CMOphagltiti  is  by  small  local  bleedings,  by 
warm  cataplasms  to  the  neck,  and  by  UKHlerately  acting  on  the  l)owels.  In 
VOL.  II.  89 
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the  treatment  of  the  more  chronic  forms  some  sedative  is  essential.  The  me 
of  the  probang  must  be  left  to  the  discretion  of  the  practitioner.  There  ii  al- 
ways some  danger,  in  its  use,  of  rupturing  the  canal,  or  of  causing  an  ulcer. 
When  the  case  is  ho})eless,  from  the  small  quantity  of  aliment  which  reaches 
the  stomach,  life  may  yet  be  prolonged  by  enemata  of  soups,  milk,  ^g,  wine, 
or  other  nutritious  fluid  matters. 


Section  VII. — Relation  of  the  Abdominal  Viscera  to  the  Wallk 

OF  THE  Abdomen. 

The  regions  into  which  the  abdomen  is  usually  divided  by  lines  are  like 
those  of  the  thorax,  already  described,  quite  arbitrary ;  and  r  igs.  97,  98, 99, 
already  given  (p.  267),  are  referred  to  here;  likewise  the  description  given  at 
p.  268,  as  to  the  fixed  skeleton  points  which  determine  the  direction  of  thew 
lines,  and  the  regions  mapped  out  by  them. 

The  vertical  lines  which  have  reference  to  the  abdomen  are  five  in  number, 
and  run  as  follow :  (1.)  From  the  insertion  of  Poupart's  ligament  in  the  ex- 
ternal tubercle  of  the  pubes  to  the  acromial  extremity  of  the  clavicle  (right 
and  left  side) ;  (2. )  From  the  posterior  boundary  of  the  axilla  (the  inferior  edge 
of  latisdmiis  dord)  to  that  point  of  the  crest  of  the  ilium  on  which  it  falls  ver- 
tically. Fig.  98  (right  and  left  side);  (3.)  Along  the  spinous  prooeaseB  of  the 
vertebrae  from  the  sacrum  to  the  nape  of  the  neck. 

The  transverse  lines  are  four  in  number,  and  indicate  horizontal  planes  &» 
follow :  (1.)  On  the  point  of  the  xiphoid  cartilage ;  (2.)  On  the  laat  short 
ribs;  (3.)  On  the  anterior  superior  spmous  process  of  the  ilium  on  each  side; 
(4.)  On  the  upper  margin  of  the  os  pxihia.  These  three  horizontal  and  five 
vertical  bands  map  out  the  abdominal  walls  into  thirteen  regions,  of  which 
^\e  are  anterior,  four  are  lateral  (two  on  each  side),  and  four  are  posterior. 
They  are  named  as  follow :  AtUerior  regiom  are  epigastric  (No.  4  on  the 
figures);  nmhiUcal  (No.  5);  hypogaMric  (No.  6);  right  and  left  ingtdnol 
(No.  11).  The  lateral  regions  comprehend  the  right  and  left  hypochundrinr 
(No.  9);  the  right  and  left  iliac  (No.  10).  The />o<rfmor  regiotts  embrace 
the  inferior  dormU  on  the  right  and  left  (No.  15) ;  the  right  and  left  lumbar 
(No.  16). 

The  best  idea  of  the  contents  of  these  regions  is  obtained  by  defining  first 
the  limits  of  the  liver.  It  fills  the  right  hypochondriac  region  (No.  9,  Figs. 
97  and  98),  filling  up  the  concavity  of  the  diaphragm  ;  and  it  is  almot^t  com- 
pletely concealed  by  the  arch  of  the  ribs.  A  j)art  of  the  left  lobe  pn»ject* 
into  the  epigastric  region  (No.  4,  Figs.  97  and  98 )  and  left  hypochondriac.  It 
also  projects  upwards  into  the  infra-axillary  region  (No.  8,  Figs.  97  and  98 » 
of  the  thorax,  where  it  is  senaratcHl  from  the  thoracic  wall  by  the  thin  lower 
margin  of  the  right  lung.  Its  upi)er  margin  in  this  simce  is  on  a  line  nearly 
with  the  level  of  the  nipple,  about  the  fii\ii  inten'ostal  space — less  fre(|uently 
beneath  the  fifth  rib.  In  the  i)erpendicular  axillary  line  its  margin  is  about 
the  )<evrn(h  intercostal  space — more  seldom  under  the  seventh  rib :  close  to 
the  vertebral  column  it^  margin  is  in  the  tenth  intercostal  space — le:«  fre- 
quently in  the  ninth  (Frkkichs).  At  the  median  line  the  upj)er  boundary 
of  the  liver  cannot  usually  be  distinguished  from  the  lower  margin  of  the 
heart.  It  is  best  made  out  by  drawing  a  straight  line  from  the  |K>int  of  con- 
tact of  tlic  right  margin  of  the  cardiac  dulness  with  the  upi)er  boundary  of 
the  liver  to  the  aj)ex  of  the  cardiac  dulness  on  the  left  (Conradi,  Frerichs 
vol.  i,  p.  30). 

Pen'ussion  of  the  liver  after  a  meal  is  to  be  avoided ;  and  any  obstinate 
constipation  which  may  be  prt^sent  must  be  removed  before  percussion,  by 
means  of  frtn.'  purgation,  and  any  accumulations  of  gas  must  also  be  got 
rid  of. 
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In  the  epigastric  and  left  hypochondriac  regions  lies  the  stomach.  The 
umbilical  region  is  crossed  by  the  transverse  colon,  passing  from  right  to  left 
a  little  above  the  umbilicus. 

The  convolutions  of  the  jejunum  and  ileum  occupy  the  umbilical  and  hyp 
ogastric  regions.  The  large  intestines  surrounding  the  convolutions  of  the 
lesser  intestines  occupy  the  iliac  and  lumbar  regions  on  each  side.  The  kid- 
neys are  equally  shared  between  the  infrarScapiUar  (No.  14,  Fig.  101)  and 
the  inferior  dorsal  regions  (No.  15,  Fig.  101).  The  spleen  in  its  greater  bulk 
is  in  the  same  region  on  the  left  side. 


Section  VIII. — Methods  of  Exploring  the  Abdomen. 

These  are  principally  three — namely,  hispectwriy  manual  examination  {pal- 
pation)^  and  percumon, 

Inipection  fumii^hes  information  relative  to  size,  form,  and  movement;  and 
Huch  information  ought  always  to  be  ac<}uircd  when  the  chest,  as  well  as  the 
abdomen,  are  both  exposed  simultaneously  in  a  good  light,  the  patient  being 
protected  from  cold  by  a  previous  regulation  of  temperature  in  a  room  suited 
for  the  purpose  of  such  an  examination.  The  eyes  of  the  patient  ought  to  be 
directed  away  from  the  examiner. 

Palpation  furnishes  information  relative  to  position,  size,  consistence,  elas- 
ticity, spontaneous  movement,  or  mobility,  and  the  presence  of  vibrations 
which  may  reach  the  surface.  Care  should  be  taken  that  the  hand,  when 
applied,  should  not  be  cold. 

PerooMion  furnishes  information  relative  to  the  comparative  solidity  of 
regions,  and  thereby  indicates  the  kind  of  organ  immediately  below  the  seat 
of  percussion. 

The  chief  objects  to  be  held  in  view  in  exploration  of  the  abdomen  are  the 
following : 

To  ascertain— (1.)  Its  form  and  size ;  (2.)  lU  degree  of  tension  or  solidity  ; 
(3,)  Its  temperature ;  (4. )  Sensibility  or  tenderness  over  any  part ;  (5.)  Tlie 
presence  or  absence  of  tumor  in  or  amongst  the  viscera;  (6.)  Tlie  presence 
or  absence  of  fluids  in  the  peritoneal  sac ;  (,7.)  The  nature  and  extent  of  the 
intestinal  contents. 


Section  IX. — Diseases  of  the  Stomach. 

(GASTRITIS. 

Latin  Eq.,  Infammatio;    Frknch  Eq  ,  Ousfriie ;   Okrman  Eq.,  Magnt^ntzilnduuff ; 

Italian  Eq.,  Gnnlriiid*' 

Definition. — Forms  of  inflammation  tending  to  exudations  and  dentrtidion  of 
parts,  or  condennations  of  tissue,  especially  about  the  pyloric  opening. 

Pathology, — Idiopat)uc  gastritis  is  an  exceiulingly  nire  disease.  When 
inflammation  of  the  stomach  does  occur,  it  is  gcucnilly  the  conse<]uence  of 
direct  injury  from  irritant  or  corro5»ive  poisons.  Dr.  Jones  has  never  met 
with  a  case  of  acut(>  idiopathic  gastritis.  Ix)uis  exaininc<l  five  hundre<l  bodies 
without  finding  a  single  iustan(*o.  Andral,  however,  relates  several  cases  in 
his  CUniquc  Medivale ;  and  it  is  stated  l)y  Dr.  Robert  Williams,  that  during 
the  whole  of  the  Peninsular  war,  not  more  than  six  cases  were  reported  among 
the  troops,  althougii  ex|K)se<l  to  every  s|x»cies  of  privation,  and  addicted  as 
they  were  to  its  most  efficient  exciting  cause*, — the  use  of  spirits  in  every  fonn 
in  which  alcohol  could  be  got  to  drink. 

The  difficulty  of  exciting  acute  inflammation  in  the  stomach  is  well  shown 
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by  experiments  upon  animals,  and  by  the  often  long  escape  of  the  polypbagirt, 
who  swallows  knives  and  watches,  and  all  sorts  of  heterogeneous  things; and 
of  the  Indian  who  passed  many  times  daily  a  blunt  sword  into  his  stomach 
with  impunity,  till  at  last  its  coats  were  pierced,  and  he  died.  The  stomach, 
also,  we  find,  will  bear  tea  or  coffee  of  an  almost  boiling  temperature,  fol- 
lowed perhaps  shortly  afterwards  by  a  quantity  of  ice.  One  of  the  penoni 
resident  at  the  Eddystone  Lighthouse  at  the  time  it  was  buriKt,  in  17*>5, 
swallowed  a  quantity  of  molten  lead,  which  accidentally  dropped  into  his 
mouth  when  looking  from  below  upwards  to  observe  the  progress  of  the  fire. 
But  even  after  this  intensely  hot  substance  had  passed  into  his  stomach  he 
lived  seieral  days,  having  Been  taken  to  the  Plymouth  Hospital,  where  he 
was  attended  by  Dr.  Sprey,  who  describes  the  case  in  the  Transactions  of  the 
Royal  Society.  His  attendants  hardly  believed  his  story  possible ;  but  on 
examining  him  after  death,  a  lump  of  lead,  weighing  7  oz.  5  drs.  8  grs.  wv 
taken  from  the  stomach. 

The  simplest  and  most  frequent  form  of  inflammation  of  the  stomach  L» 
that  which  is  brought  about  by  excess  in  eating  or  drinking,  especially  of 
alcoholic  drinks.  It  is  characterized  by  active  congestion  and  an  excewive 
secretion  of  mucus  in  the  stomach — a  condition  which  Dr.  Jones  describes 
under  the  name  of 

Ocuttric  cataiTh,     Dr.  H.  Jones  thus  describes  its  phenomena: 

''It  occurs  under  the  same  influences  as  catarrh  of  the  air-passages  or  con- 
junctivitis, and  often  either  coexists  with  these  affections  or  succeeds  them. 
Its  anatomical  characters  are,  distension  of  the  capillaries,  and  abundant 
secretion  of  an  extremely  tenacious,  clear,  whitish  bile  or  blood-tinged  mucus. 
At  the  commencement  of  the  disease,  or  during  exacerbations,  the  hypenemia 
is  a  marked  feature;  but  the  preseuce  of  abnormal  mucus  is  a  more  constantlj 
observed  and  certain  character.  Congestion  of  a  passive  kind  powerfullv  pre- 
disposes to  this  disease,  and  is  commonly  conjoined  with  it.  Watery,  slfghtly 
mucous,  feebly  acid,  or  neutral  fluids  are  secreted,  and  often  ejected,  consti- 
tuting pyrosis.  It  does  not  tend  to  the  destruction  of  the  glandular  tubes" 
(  Pathological  and  Clinical  Observatiom*  respect in<j  the  Stomachy  p.  70). 

Gastric  catarrh  may  be  either  acnte  or  chronic.  In  the  acute  form  the  mucou.< 
surface  is  reddened  in  siK)t>  by  a  fine  injection,  its  tissue  relaxe<l,  and  its  sur- 
face covered  by  a  layer  of  tough  mucus.  The  following  are  the  conditions 
under  which  the  lesion  is  apt  to  be  develoiKHl  (Nfemeykk): 

(1.)  In  fever  patientx,  the  secretions  of  the  stonuich  l)eing  diminished;  and 
hence  the  diet  ouirht  to  be  adapted  to  such  diminished  se<Tetion,  otherwwe 
r'atarrh  is  apt  to  occur.  (2.)  In  debilitated  and  badly  nourished  jx?rs4)ns.  i3. ) 
Excess  in  drinking  spirits.     (4.)  One  attack  pRKlisi)oses  toothers. 

The  exciting  causes  are 

(1.)  Overloading  the  stomacli  with  too  much  food,  when  symptoms  of  acute 
catarrh  generally  appear  on  the  day  following. 

(2.)  The  us<?  of  food  difficult  of  digestion. 

(3.)  The  use  of  substances  as  food  which  have  already  l>egun  to  decomfKiHe 
before  entering  the  stomach,  such  as  spoiled  meat,  new  beer,  or  sour  beer. 

(4.)  Irritation  from  liot  or  cold  substances,  or  from  alcohol  or  spices. 

f5. )  Use  of  substances  which  weaken  the  action  of  the  ga.*»tric  jui<?e,  and 
retard  the  movements  of  the  stomach.  Alcohol  acts  injuriously  in  this  way, 
so  does  opium,  and  smoking  tobacco  befon*  meals. 

(f). )  The  effects  of  cold. 

There  is  a  com |)a rat ively  rare  form  of  inflammation,  described  bvDr.Budd, 
in  which  coagulable  lymjih  is  effused  into  the  submucous  anndar  coat,  and. 
hardening  an<l  coritracting,  forms  a  <lense  gristly  mass,  binding  the  munukt 
membnine  to  the  parts  beneath.  Round  the  j)vlori<*  orifice  such  a  morbid 
state  often  acts  a<  a  permanent  stricture.     It  is  a  condition  almost  iuvariablv 
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the  result  of  spirit-drinking,  and  seldom  occurs  before  the  age  of  forty.  (Fibroid 
degeneration.) 

The  organic  dineases  and  functional  disorders  of  the  stomach  have  been 
mainly  elucidated  in  this  country  bv  the  researches  especially  of  Drs.  Budd, 
Handfield  Jones,  Chambers,  Leared,  and  Brinton.  Nevertheless,  the  mor- 
bid changes  which  are  known  to  occur  in  it  are  still  but  very  imperfectly  con- 
nected with  the  expression  of  clinical  phenomena.  **  There  is  no  part  of  the 
body,"  says  Dr.  Chambers,  "of  which  we  hear  so  much  from  our  patients, 
and  are  able  to  communicate  so  little  knowledge  in  return,  as  about  tne  stom- 
ach; and  trulv,"  he  also  observes,  "it  is  an  ill-used  viscus — flattered  in  meta- 
phor and  insulted  in  fact."  It  has  been  regarded  as  a  mere  bag,  a  mere  mill, 
or  a  mere  chemical  laboratory  for  the  solution  of  substances;  yet  still  all  such 
similes  and  metaphors,  as  Hunter  remarked,  explain  nothing;  and  he  wisely 
insisted  that  it  is  a  viscus  sui  generis,  with  definite  functions  to  perform ;  in 
short,  a  "stomach  is  a  stomach."  Its  morbid  states  are  similarly  peculiar  to 
itself  and  to  its  functions. 

The  morbid  states  of  the  stomach,  resulting  out  of  forms  of  inflammation, 
and  ascertained  after  death  to  have  existed  during  life,  and  in  some  measure 
to  have  been  expressed  by  certain  symptoms,  may  be  enumerated  as  follow: 
(a.)  Soften itig  of  titmie;  (b.)  Glandular  degeneration  of  tlie  proper  mucous  svJth 
dance;  Cc.)  Congestion, 

(a.)  Softening  of  ifie  Stomach, — It  was  first  announced  by  Hunter,  and  sub- 
sequentlv  confirmed  by  the  experiments  of  Spallanzani,  Wilson  Philip,  and 
Carswell,  that  the  stomach,  under  certain  conditions  as  to  temperature  and 
properties  of  the  gastric  juice,  especially  at  death,  and  immediately  after  that 
event,  may  be  dissolved  or  digested  by  the  secretions  poured  forth  from  it« 
own  secreting  glands.  In  certain  diseases,  also,  of  a  catarrhal  kind,  it  has 
since  been  ascertained  that  potent  gastric  juice  is  sometimes  secreted  by  the 
empty  stomach,  or  that  lactic  acid,  being  freely  generated  from  the  saccharine 
principles  of  food,  forms  with  the  mucous  membrane  an  efficient  digesting 
mixture;  and  not  unfrequently  a  softening  of  the  stomach  may  be  predicted 
with  tolerable  certainty  by  a  peculiar  train  of  symptoms,  and  resulting  from 
the  presence  of  free  giistric  juice,  or  of  a  digesting  acid,  in  the  otherwise 
healtny  stomach  (Budd).  Dr.  John  Gairduer,  of  Edinburgh,  however,  so 
long  ago  as  1824,  inculcated  a  similar  doctrine.  He  observed,  in  a  numerous 
series  of  cases  of  children,  that  a  T>eculiar  action  of  the  gastric  and  intestinal 
mucous  membrane,  analogous  to  mfiammation,  weakened  the  texture  of  the 
organ,  and  rendered  it  morbidly  susceptible  to  the  action  of  the  gastric  juice 
during  life  (Edin,  Med,'Chir,  Trans,,  vol.  i,  p.  311).  It  was  in  opposition  to 
this  view  that  Carswell  performed  his  exi)erimeuts,  an  account  of  which  he 
published  in  1838;  so  that  the  testimony  they  undoubtedly  afford  regarding 
potftrmorteni  softening,  as  the  only  kind  of  softening,  must  be  received  with 

Sualifications.  The  observations  of*  Dr.  John  Gairduer  and  Dr.  Budd  evidently 
liow  that  the  probability  of  softening  may  be  predicted  during  life,  although 
Dr.  Budd  is  or  opinion  that  the  softening  does  not  take  place  till  after  deatti. 
A  similar  opinion  is  ex])ressed  by  Andral.  The  diseases  in  which  it  is  so  apt 
to  occur  are  those  in  which  there  is  much  cerebral  disturbance  and  increasing 
debility  and  emaciation  before  death,  and  from  such  diseases  as  typhoid  fever, 
eatneer  of  the  uterus,  or  peritonitis, — in  infants  who  die  of  tubercular  hydro- 
eephai^ts;  in  deaths  from  exhaustion  from  infiammatory  diseases  of  the  brain, 
when  vomiting  is  a  constimt  svmptom;  in  persons  who  die  from  phthif^is  and 
from  ulcer  of  the  sttmiach.  'The  symptoms  from  which  the  softening  may  be 
predicted  are,  that  when,  along  with  any  of  these  disiuises,  there  is  much  dis- 
order of  the  stomach,  such  as  pain  and  tenderness  at  the  epigastrium,  loss  of 
appetite,  thirst,  fre()uent  vomiting  of  acid  fluids,  and  nausea,  the  lesion  may 
be  expected  to  be  found  after  death.  In  the  common  form,  as  Hunter  describes! 
hf  the  mucous  membrane  towards  the  splenic  end  is  thin,  and  for  the  most 
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part  stained  by  hsematin,  very  slippery,  and  appearing  as  a  dark  film  glid- 
ing over  the  submucous  tissue.  The  tubes  appear  under  the  microscope  tu  be 
a  good  deal  altered,  chiefly  by  solution  of  their  epithelium,  while  darK  miiu 
of  niclanic  matter  are  deposited  between  the  tub^.  The  amount  of  pnMNiUe 
knowledge  we  possess  respecting  softening  of  the  stomach  is  thus  expressed  bj 
Dr.  Handheld  Jones : 

1.  There  are  two  forms  of  softening :  one,  the  commonest  by  far,  which  is 
simply  the  result  of  the  action  of  the  acid  contents  of  the  stomach  upon  its 
own  dead  tissue  ;  the  other,  the  consequence  of  a  peculiar  change  taking  place 
in  its  glandular  structure,  which  generates  a  powerful  acid,  dissolving,  corrod- 
ing, or  destroying  the  surrounding  tissue ;  and  there  can  be  no  doubt  that 
softening  of  tfie  stomach  is  always  a  post-mortem  appearance  (Jones,  Nib- 

MEYER,  El^AESSER). 

2.  The  latter  form  may  occur  either  with  an  empty  or  a  fiill  state  of  the 
bloodvessels  of  the  stomach,  the  softening  part  of  which  will  accordingly  be 
either  quite  pale  or  of  a  dark  blackish  tint. 

3.  This  same  form  occurs  in  a  great  variety  of  morbid  states,  which  seem 
uy  have  only  this  in  common, — that  they  are  attended  with  great  depressioD 
of  the  vital  powers. 

4.  It  is  more  common  in  children  than  in  adults,  on  account  [probably]  of 
the  greater  delicacy  and  less  resisting  power  of  the  system. 

(b.)  Glandular  begeneration  of  the  Projyer  Mitcous  SubMance  is  by  for  the 
most  common  of  the  organic  lesions — existing  in  72  out  of  100  cases  examined 
by  Dr.  Jones.  It  is  expressed  in  a  variety  of  forms,  the  most  marked  of  which 
are^l.)  Peculiar  morbid  changes  in  the  tubes,  probably  analogous  to  the 
process  which  occurs  in  the  tubes  of  the  kidney  in  iiright's  disease,  where  the 
molecular  contents  of  enlarged  epithelial  cells  increase,  ultimately  leading  Co 
complete  destruction,  so  that  the  tubes  become  filled  with  the  debris  of  this 
destruction;  (2.)  Melanic  and  fatty  deixisits  in  the  epithelium;  (3.)  Intenti- 
tial  deposit  of  nuclear  and  fibroid  exudation  at  the  expense  of  the  gland-sub- 
stance, so  that  hypertn)phy  of  tissue  may  exist,  along  with — (4.)  Atrophy  of 
the  tubular  cj)ithclium  of  the  tubes  themselves,  and  of  the  solitary  glands — a 
form  of  cirrhosis  geuerally  associated  with  alcoholism,  and  described  by  Dr. 
Wilson  Fox. 

There  is  thus,  on  the  one  hand,  in  some  instances,  an  utter  destniction  of 
the  tubular  glands — actual  loss  of  substance  without  replacement ;  on  the 
other  hand,  there  is  no  actual  loss  of  sul)stance,  but  a  rej)lacenient  of  elements 
by  the  deposition  of  granular  matter  within  the  tubes,  without  diminution  or 
alteration  of  their  form.  That  these  partial  degenerations,  even  when  they 
extend  over  a  considerable  [)ortion  of  tiie  stonmch,  do  not  materially  interfere 
with  the  ultimate  digestion  of  food  sei»ms  to  be  established  by  the  case^  de- 
scribed by  Dr.  Jones,  deficiency  of  stomachal  digestion  l)eing  ccmipensated  for 
by  increased  \ngor  of  intestinal  digestion.  Such  loss  of  the  gastric  glands 
appears  thus  to  have  little  influence  over  the  vital  acts,  so  that  it  is  rare  to 
find  any  evidence  of  the  existence  of  such  Iwion  during  life,  even  when  the 
degeneration  is  very  extensive.  I  l)elieve,  however,  from  ol^iervations  upon 
the  intestinal  mucous  membrane  in  analogous  glandular  degeneration,  that  in 
cases  characteristic  of  inte^^tinal  wa**ting,  associated  with  ana?mic  states,  as 
described  at  p.  43;")  of  this  volume,  the  mucous  membrane  throughout  the 
whole  alimentary  tnict  is  similarly  affecte<l,  and  that  an  examination  of  the 
mucous  membrane  of  the  lii)s,  and  bu(*cal  inembnine  of  the  mouth,  indicateas 
with  gn'at  probability  the  cliange  b<»low,  just  as  the  condition  of  the  tongue  is 
the  index  from  which  we  judge  generally  of  the  functional  state  of  the  alimen- 
tary canal.  The  geneml  symptoms  of  such  casc»s  an*  undoubtedly  anaemia 
and  debility,  without  any  obvious  organic  cause,  often  associated  with  vomit- 
ing or  nausea  in  the  morning,  no  desin*  for  food,  and  a  sensation  as  if  it  never 
was  effectually  swallowed,  but  stuck  at  the  diaphragmatic  entrance  of  the 
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stomach,  causing  the  peculiar  feeling  of  weight  which  attends  indigestion,  and 
the  abundant  generation  of  gaseous  fluids.  It  has  been  also  well  remarked 
by  Dr.  Chambers  that  such  symptoms  indicate  a  participation  of  the  whole 
alimentary  tract  in  such  lesions,  and  that  where  the  lesion  is  merely  confined 
to  the  stomach,  the  absence  of  such  symptoms  is  sufficiently  accounted  for 
by  the  compensation  to  stomachal  digestion  afforded  by  the  healthy  intestinal 
tract 

(c.)  Forms  of  Congestion, — ^These  may  be  described  as  passive  congestions ; 
or  as  adive  congeMions  associated  with  inflammatory  lesions. 

The  passive  form  of  congestion^  like  the  passive  form  of  aseii^s,  is  explained 
by  the  physiological  phenomenon  now  recognized  as  perfectly  familiar — 
namely,  that  the  freedom  of  the  transit  of  blood  through  any  part  is  in  a  great 
measure  dependent  upon  the  healthy  performance  of  its  Unctions,  and  of  the 
function  of  those  parts  immediately  associated  with  it — so  that,  if  function  is 
arrested,  the  circulating  current  is  arrested  also,  and  the  blood  reverts,  or  is 
thrown  back,  to  those  mterveniug  parts  in  the  course  of  the  circulation  be- 
tween the  site  of  obstruction  and  the  force  propelling  the  blood.  Thus  blood 
ceasing  to  flow  freely  through  the  lungs  reverts,  or  is  thrown  back,  upon  the 
right  side  of  the  heart;  blood  ceasing  to  flow  freely  through  the  liver  is 
thrown  back  upon  the  stomach,  upon  the  one  hand,  or  upon  the  spleen  by  the 
gastro-epiploic  vessels,  expressed  by  congestions  of  these  viscera ;  or,  on  the 
other  hand,  the  portal  system  being  ol)structed,  the  blood  reverts  to  the  mem- 
branes of  the  intestines,  and  expresses  such  an  occurrence  by  ascites,  as  well 
as  by  gastric  venous  congestion.  Any  mere  mechanical  impediment,  there- 
fore, which  prevents  the  blood  returning  from  the  stomach  towards  the  heart 
will  induce  congestion  of  the  stomach. 

The  immediate  effects  of  such  congestion  upon  the  functions  of  the  stomach 
are  sufficiently  expressed  by  symptoms  such  as  hcematemesis,  or  the  vomiting 
of  blood ;  the  secretion  of  the  gastric  juice  also  is  diminislied,  the  stomach 
can  digest  less  food,  and  requires  longer  intervals  of  rest  between  the  meals. 

The  persistence  of  such  passive  forms  of  congestion  further  leads  to  the 
deposition  of  melanic  matter,  to  disintegration  of  the  tubular  glands  of  the 
stomach,  and  the  formation  of  ulcers  in  its  mucous  membrane,  just  as  varicose 
ulcers  are  established  in  the  limbs  from  the  passive  congestion  which  attends 
Taricose  veins  in  the  lower  extremities,  by  impairing  the  nutrition  of  the  part, 
as  explained  by  Simon,  Budd,  and  Jones. 

Besides  congestion  from  mere  mechanical  imix^diments,  there  are  conges- 
tions of  the  stomach  which  have  been  descrilx^d  as  vicarious — that  is,  as  tak- 
ing the  place  of  congestions  which  ought  to  occur  in  other  parts — such,  for 
example,  as  when  it  occurs  along  with  hemorrhage  in  women  from  stoppage 
of  the  catamenia ;  and  which  has  been  observed  to  occur  in  yellow  fever,  in 
malimant  cholera,  and  in  typhoid  fevers.  Congestion  also  arises  during  the 
development  of  gastritis. 

Symptoms. — Abnormal  states  of  the  stomach  are  expressed  by — (1.)  Vom- 
iHng^  associated  with  lesions  of  other  organs.  (2.)  Deficient  secretion  of  gastric 
juice,  (3.)  Ferment ive  processes  (alcoholic,  butyric,  or  lactic,  tending  to  the 
development  of  entophy tes,  such  as  sarcinie ).  ( 4.)  Indigestion^  associated  with 
and  depending  ui)on^a.)  Morbid  states  of  th(xse  viscera  which  are  conjoined 
with  the  stomacrn  in  the  pnK*esses  of  digestion,  such  as  the  liver,  pancreas,, 
and  small  intestines;  (b,)  Im])erfect  action  of  the  kidneys, as  in  Bnght*sdis- 
(c.)  Defective  or  diminished  morphological  changes  during  the  pro- 
of nutrition  in  the  tissues,  generally  expressed  by  altered  secretions  and 
excretions,  as  in  many  constitutional  diseas(;s.  id.)  Indigestion,  assr)ciated 
with  pyrosis  and  increased  secretion  of  the  juices  of  the  stomach  and  salivary 
glands,  and  with  cutaneous  disonlers,  such  as  urticaria;  (e.)  Indigestion,  as- 
sociated with  dnmken  habits.  The  di^^asi's  of  the  stomach  with  which  one 
or  more  of  these  organic  or  functional  states  may  be  associated  are, — Gastric 
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catarrh  mid  gastritis,  chronic  ulcer,  hcemaiemesis,  perforation,  dilatation,  driduTf, 
gastric  fistxda,  hernia,  cancer,  colloid,  tumors  (non-malignant),  Mimiur,  tiytcriei, 
laceration,  dyspepsia,  gastrodgnia,  pgrosis. 

The  essential  juices  of  the  stomach  and  of  the  intestines  play  a  meet  promi- 
nent part  in  determining  the  nature  of  the  disease ;  and  some  of  the  most  im- 
portant principles  of  treatment  are  based  upon  the  physiological  relations  of 
those  juiccii;,  and  upon  the  fact  that  while  tne  process  of  digestion  of  food  is 
only  commenced  in  the  stomach,  it  is  completed  in  the  alimentary  canal  br 
the  influence  of  the  intestinal  fluids.  There  is  a  stomachal  digestion,  in  whidi 
the  gastric  juices,  with  the  saliva  and  mucus  of  the  stomach,  play  the  modt 
prominent  part ;  and  there  is  an  intestinal  digestion,  in  which  the  intestinal 
juices,  composed  of  the  biliary,  pancreatic,  and  intestinal  secreted  fluid,  play 
the  most  prominent  part.  It  is  also  an  important  fact,  especially  insisted  upon 
by  Dr.  Chambers,  having  been  proved  by  the  experiments  of  Bidder,  Schmidt, 
and  Haudficld  Jones,  that  the  intestinal  digestion  may  be  made  to  do  more 
or  less  of  the  work  of  stomachal  digestion,  so  that  the  exercise  of  the  fuDCtioo 
of  the  stomach  may  be  spared  when  necessary,  and  the  food  encouraged  to 
pass  from  it  into  the  bowels,  to. be  digested  entirely  by  the  intestinal  juices. 

The  reader  is  referred  for  information  regarding  the  properties  and  con- 
stituents of  the  gastric  juice  to  the  text-books  on  pnysiology ;  but  it  is  neces- 
sary here  to  advert  to  the  fact,  recently  established  by  the  experiments  of 
Schmidt  and  Bidder  upon  animals,  and  the  observations  of  Griinewaldt  upon 
an  Rsthoniun  peasant  who  suflered  from  a  stomach  flstula,  that  there  is  a  con- 
stant circulation  of  an  immense  quantity  of  fluid  through  the  mucous  mem- 
brane of  the  alimentary  canal,  necessary  to  the  solution  and  absorption  of 
food  from  its  interior.  It  is  now  also  well  ascertained  that  from  the  gastric 
glands  the  principal  part  of  the  solid  animal  matter  of  the  gastric  juice  is 
derived,  and  which  is  the  exciting  cause  of  the  solution  of  albuminoid  sub- 
stances in  the  stomach.  The  solid  matter  is  regarded  as  a  gastric  ferment,  and 
has  been  variouslv  named  as  such,  and  also  as  rennet.  But  water  constitutes 
the  chief  bulk  of  the  juice;  and  from  the  experiments  and  observations  alluded 
to,  it  is  known  to  perform  a  most  important  function.  It  is  continually  poured 
forth  from  the  surface  of  the  mucous  membrane  in  vast  <}uantities,  to  the  ex- 
tent of  between  a  fifth  or  a  qwuier  of  the  weight  of  the  hody,fx\\d  as  constantly 
returns  to  mix  again  with  the  sanguineous  fluid.  This  secretion  of  fluid  is 
constantly  K^>ing  on  from  the  internal  alimentary  mucous  surface.  It  mixc^ 
with  the  dissolving  fcKxl  in  the  alimentary  canal,  and  takes  up  those  {^articles 
of  it  which  it  is  calculated  to  hold  in  solution,  loaded  with  which  it  returns 
again  to  the  sanguiferous,  chyliferous,  and  lymphatic  circulations.  Thus  a 
**  poor"  watery  fluid  is  constantly  being  sent  forth,  to  return  ^^  laden  with 
wealth''  and  so  to  minister  to  the  nutrition  of  the  bodv.  This  has  been  de- 
scribed  as  an  internal  mucous  circulation  of  fluid  within  the  bwly,  and  the 
arrest  of  this  interchange,  with  the  great  retention  of  water,  has  been  shown 
by  Virchow  and  Parkes  to  be  a  constant  condition  in  the  febrile  state  (see 
vol.  i,  p.  265). 

The  symptoms  of  gastric  catarrh  usually  take  the  form  of  what  is  commonly 
called  a  "  disordered  stomach,*'  expressecl  by  headache,  especially  across  the 
forehead,  increased  on  stooping,  and  a<s(K'iated  then  with  flashes  before  the 
eyes,  and  a  sensation  of  tightness,  as  if  tlie  head  would  burst.  Nausea  and 
sickness  exist,  with  sensations  of  heat  and  of  cold,  distaste  for  f(MKl,  the  sight 
or  smell  of  which  is  apt  to  produce  sickness,  retching,  and  vomiting.  The 
food  already  in  the  stomach  undergoes  an  abnormal  decom})osition ;  lactic 
and  butyric  and  acetic  acids  are  pr<KhicH,Hl,  and  fetid  gases  are  set  free  as  a  re- 
sult of  these  ferment ive  j)r()cesses.  Eructation  into  the  mouth  of  sour  and 
rancid  matters  from  the  stomach  is  also  common.  The  tongue  is  generally 
coated  with  a  white  crciimy  fur ;  the  odor  of  the  breath  is  oflensive,  the  moutL 
feels  slimv,  and  the  taste  is  bad. 
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Gatdritis  from  poisoning  causes  general  depression,  so  great  in  some  cases 
as  to  simulate  peiforatiou.  The  pam  generally  spreads  from  the  epigastrium 
over  the  abdomen,  and  is  accompanied  with  vomiting  of  mucus  or  of  bloody 
mucus,  which  may  be  followed  by  purging  of  similar  evacuations,  preceded 
bv  severe  colicky  pains,  and  followed  by  collapse,  small  pulse,  cold  skin,  and 
cutmniy  sweat.  In  such  cases  there  are  grounds  for  suspecting  that  poison 
mav  be  the  cause  of  such  symptoms  (Niemeyer). 

^eatment. — Emetics  may  be  required  in  cases  where  the  stomach  has 
been  overloaded ;  and  it  is  certain,  from  the  gases  and  fluids  causing  promi- 
nence over  the  stomach,  that  it  contains  decomposing  food.  One  scruple  of 
ipeeaeiuinha,  with  one  grain  of  tartrate  of  aidimonyf  is  the  safest  and  most 
efficient  emetic.  When  injurious  matters  have  passed  into  the  bowels,  causing 
flatulence  and  colicky  pains,  mild  laxatives  may  be  required,  such  as  rhubarb, 
or  emnpound  infudon  or  mixture  of  senna,  or  fluid  magnesia,  in  small  doses, 
may  be  given  every  hour  or  two  hours,  followed  by  five  to  ten  grain  doses  of 
Inearbotude  of  soda. 

In  eases  of  chronic  or  passive  congestion  of  the  stomach,  and  in  chronic  gas- 
iritisy  the  advantage  of  nitrate  of  silver  has  been  advocated  by  the  late  Drs. 
James  Johnson  and  Symonds,  and  more  recently  by  many  other  physicians. 

Dr.  Johnson's  formula  is  the  following: 

B.  Argent  Nitrat.,  gr.  J;  Ex.  Hyoscyam.,  gr.  ii  to  gr.  iv;  made  into  a  pill, 
which  may  be  continued  every  night,  the  quantity  of  the  nitrate  being  gradu- 
ally increased  to  two  or  three  grains  daily.  It  may  not  be  continued,  how- 
ever, beyond  six  or  eight  weeks. 

Dr.  Fleming,  of  Birmingham,  advocates  its  administration  in  solution. 

B.  Argent.  Nit.  Cr>'stal.,  gr.  i  to  gr.  iv;  Aq.  Destillat.,  fjss.;  taken  at  bed- 
time— the  stomach  being  empty — and  repeated  every  nigiit,  or  every  second, 
third,  or  fourth  night,  according  to  the  severity  of  the  gastric  symptoms. 

In  cases  of  acute  gaMritis,  mercurial  purgatives  by  calomel  are  of  great  ser- 
vice. Three  to  five  grains  may  be  given  to  an  adult,  followed  by  a  dose  of 
cantor  oil  or  the  compound  senna  mixture  of  the  Pharmacop<ria.  Where  it  is 
not  desirable  to  act  so  searchingly  on  the  small  intestines,  blue  pill  with  corn- 
pound  ct>locyntfi  or  rhubarb  pill  used  in  e<]ual  parts  (aa  gr.  ii),  combined  with 
one  grain  of  ipecacuanJia  powder,  is  a  mild  and  gentle  laxative. 

Iced  water  to  drink  in  small  quantities,  or  small  pieces  of  ice  in  the  mouth, 
tends  to  allay  thirst,  and  to  appease  pain;  and  the  continuous  use  of  hot  water 
fomentations  over  the  region  of  the  stomach,  as  hot  as  the  patient  can  bear 
them,  is  of  great  benefit  (Bkinton). 

CHROXIO    ULCER  OF  THE  STOMACH. 

Latiit  Eq.,  Ulcus  ton ffum ;  Fr«nch  Eq.,  Ulcere  chroni que ;  Grrman  Eq.,  Chronisches 

Gesrhu'ur  ;  Italian  E(i.,  Ulcera  cronira. 

Definition. — Inflammation  of  the  stomach,  ending  by  loss  of  substance  in  the 
form  of  an  ulcer. 

Pathology. — The  observations  of  Drs.  Chambers,  Gairdner,  Habershon, 
Jones,  and  Brinton,  have  shown  this  h^ion  to  be  by  no  means  uncommon. 
(Simple,  chronic,  and  perforating  uhvrs  are  (l(»seril)ed.  The  ulcer  is  gt»nerally 
ralitary  and  deep,  seldom  larger  than  a  shilling,  circular  or  oval  in  shai>e,  it*< 
edges  clean,  sharp,  and  well  defined,  as  if  ])uiiched  out.  It  is  genenilly  situ- 
ated along  or  near  the  lesser  curvature,  and  usually  neiirer  the  pyloric  than 
the  cardiac  orifice,  and  more  frequently  on  the  |K)sterior  than  the  anterior 
wall.     It  is  more  common  in  women  than  in  men,  nearly  in  the  proportion  of 
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two  to  one.  It  is  especially  a  disease  of  middle  and  advanced  life,  altbough 
Dr.  Budd  once  met  with  it  in  a  girl  of  fourteen.  Dr.  Brinton  records  two 
cases  under  the  age  of  ten  years,  it  is  relatively  more  frequent  araongsst  the 
poor  than  amongst  the  rich ;  and  is  especially  found  in  maidservants  between 
the  ages  of  eighteen  and  twenty-five. 

It  tends  to  prove  fatal  by — (1.)  Perforation;  (2.)  Hemorrhage;  (3.)  Eit- 
haustion. 

When  the  ulcer  eats  its  way  through,  the  a|)erture  gradually  narrows,  as  it 
reaches  the  peritoneum,  to  little  more  than  a  point,  which  corresponds  to  the 
centre  of  the  ulcer.  The  peritoneum  inflames  at  this  si)ot,  and  sloughs,  when 
perfonition  is  completed  by  the  separation  of  the  slough.  An  important 
sanitar}'  effort  is  here  made  by  the  adhesi<m  of  the  peritoneum  surrouodiog 
the  slough  to  some  opjwsed  surface,  such  as  to  the  liver,  pancreas,  colon,  or 
abdominal  wall.  Fistulous  openings  may  then  be  established,  so  that  food 
escapes  from  the  stomach  when  such  passages  communicate  with  the  alimen- 
tiirj'  canal.  A  most  comprehensive  record  of  such  cases  is  published  in  The 
Edinburgh  Monthly  Journal,  for  July  and  August,  1857,  by  Dr.  Charles  Mur- 
chison,  physician  to  St.  Thomas's  Hospital.  According  to  Dr.  Brinton *9  ob- 
servations, about  13.4  i)er  cent,  of  cases  of  ulcemtion  terminate  by  perfora- 
tion ;  and  he  considers  that  the  liability  to  perforation  decreases  as  life  advances; 
and,  as  Dr.  Crisp  first  showed,  during  the  ages  from  fourteen  to  twenty  it  i> 
most  frequent.  The  patient  may  survive  the  first  shock  of  the  accident,  ulti- 
mately to  succumb  to  the  combined  effects  of  {)eritonitis  and  gastric  exhaus- 
tion. 

Hemorrhage,  while  it  is  one  of  the  most  frequent  and  important  symptoms 
of  ulcer,  is  also  a  mode  of  fatal  termination.  It  generally  occurs  soon  utter  a 
full  meal ;  and  about  from  3^  to  5  per  cent,  of  the  cases  prove  fatal  in  this 
wav. 

"This  long  and  exhausting  malady,"  says  Dr.  Brinton, ''predisposes  the 
constitution  to  a  variety  of  other  diseases,  and  renders  unusually  fatal  maov 
of  those  attacks  of  illness  which,  in  the  course  of  years,  very  few  pen^ns  al- 
together escape." 

Symptoms  of  Gastric  "Ulcer. — "The  malady  is  announcred  by  disturbances 
of  gastric  digestion:  at  first  by  mere  uneiu»iness  and  pain;  then  nausea  and 
vomiting,  or  regurgitation,  that  expel  the  food  previously  taken;  or  a  taste- 
less or  acid  watery  secretion.  At  this  stage  of  the  disease  it  is  sometimes  cut 
short  by  the  occurrence  of  j)erforation,  with  its  se<piel  of  fatal  |)eritonitis. 
Failing  such  an  accident,  the  dyspeptic  symptoms  are  next  complicated  by 
hemorrhage  from  the  stomach ;  sometimes  a  sudden  and  dangerous  gush, 
of\ener  a  slow  and  intermittent  drain  of  blood.  The  amemia  produce<l  by 
this  hcmiorrhage  is  generally  associated  with  a  cachexia  which  seems  to  be 
essentially  independent  of  it ;  being  chiefly  the  result  of  the  inanition  necea*- 
sarily  implied  by  fre(|uent  vomiting  of  the  fo(Ml,  or  by  large  destruction  of  the 
gastric  mucous  mcnibnine,  and  consecjuent  impairment  of  its  function.  In 
young  females  another  symptom  is  often  present,  in  the  form  of  more  or  lew 
complete  amenorrh(ea,  which  may  be  associattnl  with  either  of  these  two  states 
of  auiomia  or  cachexia;  in  other  words,  may  be  connect<?d  with  ulceration, 
with  hemorrhage,  or  with  both.  The  gnidual  acquisiti(m  of  all  these  symp- 
toms con<lucts  the  disease,  in  a  variable  period,  to  a  climax,  whence  we  may 
next  briefly  trace  it  towards  its  termination.  Retaining  the  liabilities  to 
death  by  pertorati(>n,  by  hemorrhage,  by  vomiting,  and  by  exhaustion,  which 
the  above  organic  results  of  ulcemtion  severally  imjdy,  the  lesion  oflen  ends 
by  one  of  these  modes  of  dying,  or  by  two  or  more  of  them  in  combination. 
In  other  cases  a  spontaneous  subsidence  of  these  symptoms,  in  something  like 
the  inverse  order  of  their  occurrence,  announcers  a  recovery;  or  a  similar 
amendment  is  only  effected  by  a  careful  medical  treatment,  such  as  quite  en- 
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titles  U8  to  dignify  it  by  the  name  of  a  cure"  (Med.-Chir.  RevieWy  p.  159, 
July,  1856). 

The  character  of  the  pain  is  peculiar,  at  first  being  little  more  than  a  feel- 
iDg  of  weight  or  tightness,  of  a  dull  character,  and  continuous.  It  gradually 
bc^mes  intensified  into  a  burning  or  gnawing  sensation,  which  produces  a 
kind  of  sickening  depression.  It  generally  comes  on  from  two  to  ten  minutes 
after  the  ingestion  of  food,  and  remains  during  one  or  two  hours,  which  cor* 
respond  to  the  period  of  gastric  digestion,  after  which  it  gradually  subsides, 
or,  if  vomiting  empties  the  stomach,  it  also  invariably  ceases.  The  pain  is 
generally  expressed  at  the  centre  of  the  epigastrium,  or  at  the  middle  line  of 
the  belly,  immediately  below  the  extremity  of  the  ensifonn  cartilage,  often 
confined  to  a  mere  si)ot,  and  rarely  to  a  space  more  than  two  inches  in  diam- 
eter. A  dorsal  pain,  first  described  by  Cruveilhier,  is  also  subsequently  es- 
tablished, generally  in  a  few  weeks  or  months  after  the  epigastric  pain.  It  is 
expressed  oy  a  gnawing  sensation,  interscapular,  or  from  the  spine  of  the 
eighth  or  ninth  dorsal  to  that  of  the  first  or  second  lumbar  vertebra.  Pressure 
in  the  epigastric  region  is  sometimes  unbearable,  and,  for  obvious  reasons, 
must  be  applied  with  the  utmost  care  and  delicacy. 

VontUing  usually  occurs  when  the  pain  reaches  its  height;  and,  completely 
emptying  the  stomach,  generally  afi()rd.s  relief.  For  further  details  of  symp- 
toms, the  reader  is  referred  to  the  admirable  paj>ers  of  Dr.  Brinton,  from 
whom  the  statements  have  been  condensed. 

Treatment. —  For  obvious  reasons  ulcers  are  most  difficult  to  heal,  and  such 
cases  are  to  be  treated  by  rest  to  the  stomach,  and  by  dietetic  rather  than  by 
medicinal  means.  The  patient  must  eat  in  small  (piantities,  and  especially  of 
milk  compounded  with  arrowroot,  macaroni,  semolina,  sago,  tapioca,  biscuit 
powder,  Indian  meal,  or  oatmeal  gruel.     Iced  milk,  combined   with   one- 

Juarter  to  one-third  of  lime-water,  is  particularly  recommended  by  Dr. 
Ihambers;  two  or  three  tablespoonfuls  of  which  are  to  be  taken  at  short  in- 
tervals, so  that  about  two  quarts  of  milk  may  be  thus  used  during  the  day, 
rendering  regular  and  more  bulky  meals  unnecessary.  The  lime-water  tends 
to  prevent  coagulation  of  the  millc,  and  the  milk  thereby  more  readily  passes 
unaltered  into  the  intestines,  to  be  digested  by  them  rather  than  by  the 
stomach.  Dr.  Balthazar  W.  Foster,  of  Birmingham,  has  well  laid  down  the 
details  of  managing  such  cases,  in  "  A  Lecture  on  the  Treatment  of  Gastric 
Ulcer"  {Brit  Med.  Journal,  June  3,  1865).  The  most  complete  rest  possible 
ought  to  be  given  to  the  affected  viscus,  by  stopj)ing  the  supply  of  all  nutri- 
ment by  the  mouth,  and  suj)porting  the  patient  for  several  days  by  nutritive 
enemata.  Perfect  quiet  in  the  recumbent  j>osture  must  be  observed,  the  lips 
and  tongue  being  moi.stened  from  time  to  time  by  a  little  water.  The  patient 
may  thus  be  kept  for  eight  or  nine  days,  or  even  longer,  on  nutrient  enemata 
alone,  when  the  pain,  the  irritability  of  stomach  and  of  the  system  will  cease. 
The  subrttances  Dr.  Faster  has  found  most  useful  for  enemata  are  milk,  strong  . 
unsalted  beef  tea,  raw  eggs  beaten  up  in  milk,  occasionally  a  little  brandy, 
and  generally  in  two  enemata  daily  ten  or  twenty  minims  oi'  tincture  of  opium. 
The  enemata  should  be  as  small  as  possible,  from  two  to  six  ounces  only  at  a 
time.  The  interval  to  the  stomach  thus  gained  of  complete  rest  is  of  the 
greatest  importance  towards  success  in  the  treatment  of  gastric  ulcer,  and, 
combined  with  the  restricted  diet  described,  will  usually  effect  a  cure  in  three 
weeks. 

Next  to  dieting,  bloodletting  by  two  or  three  leeches  applied  to  the  region 
of  the  stomach  about  twice  a  week  affords  obvious  benefit,  the  patient  often 
gaining  weight  during  their  use.  Blistering  applied  to  the  s])ine  is  also  said 
to  relieve  the  dorsal  pain.  Small  lumjis  of  ice  may  be  swallowed  if  the 
stomach  is  irritable,  and  astringent  remedies,  esi)e<»ially  the  mlta  of  metaU, 
such  as  a  combination  of  iron  and  alum,  are  of  great  benefit;  and,  as  a 
change,  gallic  aeid,  nitric  acid,  and  bitter  barks  may'be  administered.     Con- 
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HtipatioD  is  to  be  counteracted  by  enemata.  When  hemorrhage  occur?,  Dr. 
Budd  recommends  that  email  bits  of  ice  be  swallowed,  that  rest  be  maintained 
in  the  horizontal  posture,  and  that  astringent  medicines  be  aclministered,  such 
as  oil  of  turpentiney  acehUe  of  lead  and  opiums  alum  and  Uiniuc  add.  Oil  of 
turpentine  tjhould  be  given  in  doses  varying  from  ten  to  twenty  minims  in  roU 
water,  and  repeated  more  or  less  frequently  according  to  the  urgency  of  the 
symptortis.  When  hemorrhage  is  copious,  a  mixture  containing  ten  rninimt 
of  diluted  sulphuric;  add  and  five  grains  of  gallic:  add  in  water,  taken  every 
two  or  three  hours,  is  the  best  remedy  (Dr.  B.  Foster). 

Vomiting  may  be  relieved  by  dilute  hydrocyanic  acid  (five  minims),  com- 
bined with  bicarbonate  of  soda  (twenty  or  thirty  grains)  in  solution,  repeated 
every  two  or  three  hours. 

The  subnitrate  of  biamuthj  in  doses  of  ten  to  twenty  grains  every  six  or 
eight  hours,  alone  or  combined  with  five  to  ten  grains  of  compound  paivder  of 
kino  J  has  a  remarkable  effect  in  relieving  pain,  vomiting,  and  diarrhaea 
(Brinton). 

HiEMATEMESIS. 

Latin  £q.,  Hcematemesis ;  French  £q.,  Hhnaiemise;  German  £q.,  Bluterbreekem ; 

Italian  £q.,  Ematemesi. 

Definition. — A  dii^charge  of  blood  from  the  domuch. 

Pathology. — On  o|)ening  the  stomach  of  a  patient  that  has  died  of  luona- 
temesis  blood  may  be  found  in  various  degrees  of  consistency,  or  from  a  pure 
liquid  black  or  brown  blood  to  a  solid  coagulum.  Portions  of  the  blood  thiu 
extravasated  may  be  also  found  in  the  cesophagus  and  in  the  intestines.  The 
internal  surface  of  the  stomach  is  almost  alwavs  coated  with  a  laver  of  viscid 
mucus  which  separates  it  from  the  clot.  This  mucus  is  necessarily  dyed  of  a 
red  color.  The  quantity  of  blood  found  is  very  various.  The  stomach  has 
been  found  distended  with  blood  to  the  utmost,  forming  a  perfect  mould  of 
the  cavity.  In  general,  the  mucous  nienibnine  of  the  stomach  is  hardly 
stained  with  the  coloring  matter  of  the  blood,  but  it  is  congested,  and  in  some 
few  spots  ecchymosed — blood  being  infiltrated  into  the  subcellular  tissue. 
But,  even  after  the  most  abundant  hemorrhage  from  the  ga**tric  mucous 
membrane,  the  source  of  the  bleeding  may  not  be  found. 

The  stomach,  though  genenilly  healthy,  is  somoiimw  found  diseased,  and 
the  hiemateniesis  a  consetjuence  of  ulceration  of  an  artery  or  vein.  Sudden 
death  may  thus  result  from  ulceration  of  the  stomach  which  had  involved 
several  vcvssels.  Cruveilhier  gives  an  instance  of  ulceration  of  the  coronary 
arteries;  and  Goej)j)ert  of  ulceration  of  the  coronarv  veins  of  the  stomach. 
The  most  frequent  cause  of  ulceration  of  the  bloodvesst^ls  of  the  stomach, 
however,  is  cancer. 

When  haimatemesis  is  symptomatic,  the  lesions  found  are  extremely  various. 
In  one  case  it  may  result  from  a  scirrhous  tumor  of  the  pancreas;  in  another 
irom  an  enlarged  kidney  compressing  the  aorta;  in  a  third  from  an  aneurism 
of  the  c<eliac  artery,  which  obstructing  the  hepatic  and  splenic  arteries,  had 
caused  the  greater  portion  of  the  blood  conv(*yed  by  those  arteries  to  pa* 
through  the  gastric  artery,  and  thus  cause  congestion  of  the  mucous  mem- 
bnine  of  the  stomach.  Fnink  found  in  the  stomach  of  a  woman,  who  died 
of  hiemateniesis  at  Pa  via,  a  clot  which  weighed  five  jM)unds;  then*  was  no 
lesion  of  the  stomach,  hut  the  liver  was  tulxTculated  and  in  a  state  of  sup- 
puration. Morjragni  gives  a  cju^e  of  luematemesis,  in  which  the  spleen  was 
bigger  than  the  liver,  and  weighed  four  i)ounds  and  a  half,  and  Barry  has 
given  a  similar  case.  Sometimes  in  symj)tomatic  ha^matemesis  the  blood 
thrown  uj)  has  come  from  an  aneurism  of  the  aorta  bursting  into  the  stomach ; 
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and  Lieutaud  gives  an.  instance  in  which  the  blood  came  directly  from  the 
liver,  which  had  adhered  to  the  ruptured  stomach. 

Causes. — ^Hsematemesis  may  arise  also  from  causes  which  are  peculiar  to 
the  stomach,  as  from  the  effect  of  vomiting  or  from  a  blow.  Another  pecu- 
liar cause  is  ulceration  of  the  gastric  artery  or  vein,  vessels  which  sometimes 
rupture  from  the  effects  of  cancer  or  inflammation.  Frank  speaks  of  a  girl 
who  suffered  from  ha^matemesis,  in  consequence  of  a  small  bone  sticking  in 
the  coat«i  of  the  stomach.  In  armies  on  actual  service  the  thirsty  soldier  some- 
times suffers  from  tliis  affection,  in  consequence  of  drinking  incautiously  water 
containing  leeches. 

The  following  summary  of  causes  of  hiematemesis  may  be  shortly  stated : 

(1.)  Rupture  of  overfilled  bloodvessels,  without  change  of  texture. 

(2.)  Venous  congestion  of  gastric  mucous  membrane. 

(3.)  Impediments  to  circulation  in  the  liver. 

(4.)  Obstruction  of  the  portal  veins  by  blood-clots. 

(5.)  Pressure  of  branches  of  the  portal  veins  from  cirrhosis  or  enlargement 
of  the  gall-ducts. 

(6.)  Pigmentary  embolism  from  plugging  of  the  capillary  vessels  of  the 
liver  with  masses  of  pigment. 

(7.)  Yellow  atrophy  of  the  liver  destroying  the  capillaries. 

(8.)  Rupture  of  diseased  vessels  and  bursting  of  varices  or  aneurisms. 

(9.)  Hemorrhagic  and  scorbutic  conditions. 

(10.)  Injuries  to  walls  of  bloodvessels. 

Predisposing  Causes. — New-born  children  are  sometimes  subject  to  this 
disease  from  the  day  of  birth  till  about  twelve  days  old.  Gendrin  gives 
three  cases  of  this  kind,  although  there  was  nothing  unusual  in  the  delivery. 
Except  at  this  early  period  hsematemesis  is  rare  till  puberty.  Frank,  indeed, 
says  ne  never  saw  this  disease  before  puberty,  nor  after  sixty.  Both  sexes  are 
liable  to  it ;  but  women  suffer  more  frequently  than  men,  and  esi)ecially  those 
who  are  either  pregnant  or  labor  under  amenorrh(x?a. 

Symptoms. — Ha»matemesis  maybe  acute  or  chronic,  the  chronic  form  being 
usually  termed  mehena. 

The  acute  form  of  hajmatemesLs  may  be  sudden  in  its  attack,  or  may  be 
preceded  for  a  few  hours  by  shivering,  heat,  weight  and  opprc^ion  at  the  epi- 
gastrium, by  nausea,  headache,  and  by  pains  between  the  shoulders.  The 
buccal  and  pharyngeal  membranes  are  also  said  to  be  sometimes  congested, 
and  the  gums  swollen.  Gendrin  likewise  esteems  a  swollen  state  of  the  liver 
or  spleen  lesions  sufficient  to  account  for  ha>inatemesis,  having  observed  those 
phenomena  in  five  or  six  case.*. 

At  length  the  hwmatemesis  occurs,  and  a  quantity  of  bloo<l,  black,  clotted, 
and  mixed  with  alimentary  matters,  is  thn)wn  up,  sometimes  streaming  both 
from  the  nose  and  mouth.  The  symptoms  which  now  follow  are  proportioned 
to  the  (juantity  of  blood  lost,  and  are  nearly  the  same  as  in  hiemoptysis.  If 
the  quantitv  be  small,  the  pain  in  the  epigastrium  ceases,  and  the  {mtient  is 
relieved.  If  larger,  the  patient  is  in  some  degree  relieved,  but  greatly  ex- 
hausted; while,  if  the  <]uantity  thn)wn  up,  as  it  often  is,  be  so  abundant  as  to 
half  fill  a  wash-hand  basin  or  a  chamber  vessel,  the  patient  becomes  pale,  a 
cold  perspiration  runs  down  his  face,  he  has  an  overwhelming  sense  of  sink- 
ing, and  his  pulse  b<»conu»s  frequent  and  weak.  There  are  instances  in  which 
ha;mateme«4is  has  prove<l  suddenly  fatal. 

It  is  rare  that  the  attack  terminates  by  one  vomiting  of  blood.  In  the 
greater  number  of  cjises  a  few  hours  have  scarcely  ela|>sed  when  the  epigastric 
and  dorsal  pains  an*  renewed,  the  thirst  and  shivering  return,  and  the  vomit- 
ing recurs,  oflen  |)erha|)s  four  or  five  timas  in  the  space  of  two  or  three  days; 
a  sensation,  as  of  a  burning  liquid  in  the  stomach,  often  precedes  these  subse- 
quent attacks. 
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The  symptoms  which  mark  the  recovery  or  the  death  of  the  patient  are  the 
same  as  those  which  oc<;ur  in  haemoptysis. 

The  bowels,  which  are  generally  constipated  previously  to  the  hemorrhage, 
become  spontaneously  open  shortly  after  its  occurrence.  The  stools  are  it 
first  natural,  but  quickly  become  black,  semi-liquid,  very  fetid,  and  eyidentlj 
contain  blood  mixed  with  bile  and  fseces.  The  abdomen  is  often  full  of  gasei 
and  the  seat  of  painful  colic. 

It  is  supposed  that  hemorrhage  from  the  stomach  may  take  place  without 
vomiting,  the  blood  passing  into  the  duodenum,  and  being  ejected  by  the  in- 
testines. 

The  color  of  the  blood  thrown  up  varies  according  to  the  time  it  has  con- 
tinued in  the  stomach.  If  poured  out  rapidly  and  immediately  rejected  it  is 
often  arterial,  but  accumulated  slowly  it  is  or  a  blackish-brown,  and  clotted. 
Sometimes  a  thin  layer  of  coagulated  blood  forms,  which,  when  thrown  up, 
has  been  mistaken  for  a  portion  of  the  mucous  membrane  of  the  stomach. 

The  chronic  form  of  haematemesis  has  been  termed  goMro-melcrna.  In  this 
form  of  the  disease  the  blood  is  not  |x>ured  out  pure,  but  undergoes  some 
change,  so  that  it  resembles  chocolate  or  coffee  grounds,  and  is,  in  fact,  a 
species  of  black  vomit.  This  affection  usually  occurs  as  the  last  stage  of 
many  diseases,  especially  if  the  patient  be  of  a  broken  and  worn-out  constitu- 
tion. The  quantity  thrown  up  is  often  large,  amounting  to  a  pint  or  two  in 
the  course  of  the  day,  and  this  may  last  for  several  days.  When  the  patient 
dies,  which  is  usually  the  case,  the  stomach  is  found  congested,  but  without 
other  appreciable  lesion.  Dr.  Baillie  mentions  having  met  with  a  few  of 
these  cases  with  no  very  urgent  symptoms,  and  which  ultimately  recovered. 
In  this  form  of  hicmatemesis,  also,  the  melsenic  matters  often  pass  in  the 
stools. 

Diagnosis. — The  chief  difficulty  in  the  diagnosis  of  haematemesis  is  to  dis- 
tinguish it  from  haemoptysis  ;  but  the  burning  heat  of  the  stomach,  the  black 
pitchy  stools,  the  absence  of  cough,  and  of  all  the  signs  furnished  by  auscul- 
tation, sufficiently  distinguish  it  from  hiemoptysis.  The  color  of  the  blood 
from  the  stomach,  likewise,  is  generally  black,  <lark,  clotted,  and  may  be 
mixed  with  food,  the  coagula  containing  no  air,  and  generally  acid  in  reac- 
tion ;  wliile  that  from  the  lungs  is  more  commonly  arterial,  bright-red,  fnrthv, 
and  mixed  with  mucus  ;  not  coagulated,  and  if  so,  the  coagulum  generally 
contains  air,  and  in  reaction  alkaline.  The  quantity  is  also  in  general 
greater  from  the  former  than  the  latter  viscus,  although  there  are  many  ex- 
ceptions to  this  rule.  It  should  be  rememben*d,  also,  that  blcKKl  may  pass 
from  the  nose  into  the  stomach  during  sleep,  or  from  the  gums  or  tonsils  at\er 
lancing.  This  disease  is  one  of  those,  also,  most  easily  and  moet  commonly 
feigned.  A  microscopic  examination  will  determine  whether  the  matter 
ejected  is  blood.  The  red  juice  of  fruits  has  been  mistaken  for  bliHMl.  The 
matters  thrown  up  in  niehena  bear  no  resemblance  to  the  fluids  ejected  from 
the  lungs. 

Prognosis. — Iliematemesis  is  devoid  of  danger  when  it  is  vicarious  and 
arises  from  pregnancy,  from  amenorrh(ea,  and  from  supj)ressed  ha^morrhoidi. 
When,  however,  it  arises  from  organic  disea.se  of  the  stomach,  from  disease 
of  the  liver,  spleen,  or  heart,  it  is  always  of  grave  imix>rt,  although  perhap 
not  imnu'diately  fatal.  When,  also,  it  is  the  result  of  the  action  of  a  morbid 
poison,  tiie  danger  is  likewise  often  imminent.  In  mehena  the  cai«e  is  always 
dangerous,  bnt  some  few  recover. 

Treatment. — The  treatment  of  the  acute  forms  of  ha»matemesis  is  similar 
in  many  respects  to  that  of  hivmoptyMijt,  The  great  volume  of  the  arteries  of 
the  stomach,  and  their  origin  almost  immediately  from  the  aorta  by  means  of 
the  coeliac  artery,  arc  reasons  which  have  been  alleged  for  this  affection  being 
but  little  infiuenced  by  general  or  local  bleedings.  The  xw^  amount  of 
blood,  also,  sometimes  lost  by  haematemesis  renders  it  necessary  to  support 
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the  patient  by  acid  wines  much  sooner  and  to  a  much  greater  extent  than  in 
haemoptysis.  In  melsena  the  only  chance  for  the  patient  is  a  liberal  support 
by  wine,  diet,  and  medicines,  and  by  opiates  to  quiet  the  stomach. 

In  cases  of  hcematemesis  from  cirrhosis,  or  other  obstruction  to  the  circula- 
tion through  the  liver,  and  in  the  vicarious  haemateraesis  of  women,  leeches  to 
the  anal  region  or  os  uteri,  are  of  service.  The  action  of  ice,  by  swallowing 
small  pieces  from  time  to  time,  is  very  beneficial,  covering  at  the  same  time 
the  epigastric  region  with  ice-cold  compresses,  which  require  to  be  renewed 
frequently. 

Solutions  of  dilute  or  aromatic  sulphuric  acid,  in  doses  of  ten  to  twenty 
minims,  or  of  alum,  are  of  service.  Alum  may  be  given  in  doses  of  eight  to 
twelve  grains,  combined  with  Battley's  solution  of  opium,  or  with  laudanum, 
or  with  the  sulphuric  acid.  In  chronic  hcematemesis,  gallic  acid  is  recommended 
in  the  following  formula  by  Dr.  Brinton  : 

S.  Acid.  Gallici,  gr.  x;  Acid.  Sulph.  Dil.,  trj^x  ;  Aq.  Destil.,  f^i. 

Solution  ofpernitrate  of  iron,  in  doses  of  thirty  to  forty  minims,  may  be  of 
use.     Ergot  may  also  be  of  service  (see  page  535,  ante,  under  Haemoptysis). 

Jhnnin  is  of  service,  as  one  of  the  best  astringents  in  the  form  of  a  pill  (O. 
Rees) — three  to  six  grains  twice  or  thrice  a  day.  The  patient  must  maintain 
absolute  rest  in  bed,  and  must  not  rise  to  stool. 

Ipeeacxvanha  in  doses  to  produce  nausea  has  been  shown  to  be  of  service  in 
arresting  hemorrhage,  and  restoring  heat  to  patients  in  the  collapse  of  haema- 
temesis  (Osborne,  Trenor,  Graves).  The  dose  may  be  one  to  two  grains 
every  fifteen  or  thirteen  minutes  till  nausea  is  felt,  when  the  remedy  is  to  be 
discontinued,  as  vomiting  is  to  be  avoided.  If  stimulants  are  required,  iced 
champagne  may  be  given ;  and  when  the  vital  [>owers  are  much  depressed, 
hudrochwrate  of  ammonia,  combined  with  hydrocfUoric  add,  may  be  given  in 
the  following  formula  :  ^ 

S.  Ammon.  Hydrochlor.,  5i^-J  Acid.  Hydrochlor.,  fjss. ;  Decoct.  Hordei 
Co.,  oz.  i,  of  which  two  or  three  tablespoonfuls  may  be  taken  every  second  or 
third  hour  (Copland;. 

DYSPEPSIA. 

Latik  £q.,  Dyiipepsia ;  French  £q.,  Dynjyepsie;  German  £q.,  Dyspepsie;  Italian 

£q.,  DyHprpaia. 

Definition. — Impairment  of  digestion,  arising  without  perceptible  change  of 
drudure  or  lesion  of  the  stomach. 

Pathology. — It  is  thus  regarded  as  an  abnormal  functional  difficulty ;  and 
the  impairment  may  be  due — Fir4,  to  what  have  been  called  sympathetic  re- 
lations with  other  organs,  themselves  in  a  morbid  state,  and  which  are  now 
explained  by  the  phenomena  oi^' reflex  action.'*  Examples  of  this  may  be  re- 
ferred to  in  the  nausea  and  sometimes  vomiting  which  attends  irritation  of  the 
luna,  brain,  liver,  or  uterus. 

Second,  the  digestion  may  be  impaired  by  a  scanty  secretion  of  the  gastric 
juice ;  and  the  difficulty  of  digestion  is  characterized  by  slowness  and  long  re- 
tention of  food  by  the  stomach  ;  prolonged  distress  after  eating,' esjKjcially  of 
weight  and  uneasiness  at  the  pit  of  the  stomach  ;  peculiar  tendency  to  decom- 
pmsition  of  food  in  the  alimentary  canal ;  the  evohition  of  fetid  gases  {pneu- 
maUms) ;  and  the  api>earance  of  unaltered  ingesta  in  the  stools. 

Grastric  digestion  should  occupy,  on  an  average,  from  two  to  three  hours. 

Oflen  an  inheritance  by  birth,  the  conditions  which  tend  to  produce  this 
morbid  state  are  especially,  mental  over-exertion,  prolonged  anxiety,  especi- 
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ally  after  meals,  gluttony,  drunkenness,  and  sedentary  habits,  and  the  con- 
sumption of  more  food  than  the  system  requires  (Leaked). 

Thirdly y  the  impairment  may  be  due  to  the  abnormal  quality  of  the  gastric 
juice ;  or  from  diminished  movements  of  the  stomach,  so  that  the  ingesta  are 
not  sufficiently  mixed  with  the  gastric  juice  (Niemeyer). 

The  "cumett,  mjinptonM^  mid  treatment  of  imperfect  digestwtij^  from  thtte 
]K)ints  of  view,  are  admirably  treated  of  by  Dr.  Leared. 

The  symptoms  brought  about  by  diminished  secretion  of  the  gastric  juice 
are  very  similar  to  thase  of  chronic  catarrh  and  chronic  gastric  ulcer.  The 
appetite  is  lessened,  and  is  easily  satisfied ;  but  however  little  may  be  eaten, 
gas  is  rapidly  generated,  and  sour,  fetid,  or  rancid  eructation  of  liquid  occurs. 
The  putienti)  suffering  from  flatulence  and  consequent  distension,  are  disturbed 
and  depressed.  Pal])itation  of  the  heart  is  common,  as  well  as  irregularity  of 
the  pulse,  headache,  occasional  dimness  of  vision,  and  attacks  of  a  peculiar 
form  of  giddiness  described  by  Trousseau  {vertigo  Moniacale),  but  which  Xie- 
nieyer  believes  to  be  due  to  psychical  causes.  The  mental  depression  fmiii 
dyspepsia  is  often  extremely  distressing,  var>'ing  in  degree  from  slight  dejec- 
tion and  ill -humor,  or  irritable  temper,  to  the  extreme  of  melancholia,  or 
suicidal  monomania. 

"Half  the  unhappiness  in  the  world,"  writes  Sydney  Smith,  "proceeds  from 
little  stoppages,  from  a  duct  choked  up,  from  food  pressing  in  the  wrong  place, 
from  a  vext  duodenum,  or  an  agitated  pylorus. 

"  The  deception  practiced  upon  human  creatures  is  curious  and  entertaining. 
My  friend  sups  late ;  he  eats  some  strong  soup,  then  a  lobster,  then  a  tart,  aira 
he  dilutes  these  esculent  varieties  with  wine.  The  next  day  I  call  upon  him. 
He  is  going  to  sell  his  house  in  London  and  to  retire  into  the  country.  He 
is  alarmed  for  his  eldest  daughter's  health.  His  ex|)enses  are  hourly  increas- 
ing ;  and  nothing  but  a  timely  retreat  can  save  him  from  ruin.  All  this," 
saA's  Sydney  Smith,  "is  the  lobster;  and,  when  over-excited  nature  has  had 
time  to  manage  this  testaceous  incumbrance,  the  daughter  recovenj;  the 
finances  are  in  jrood  order;  and  every  rural  idea  effectually  excluded  from 
the  mind.  In  the  same  manner  old  friendshi|)s  are  destroyer!  by  t(»asted 
cheese  ;  and  hard  salted  uiout  has  led  to  suicide.  Unpleasant  fcK»lings  of  the 
body  produce  correspondent  sensations  in  the  mind,  and  a  grt»at  scene  of 
wretchedness  is  sketched  out  by  a  morsel  of  indigestible  and  misguidiHl  food. 
Of  such  infinite  consequence  to  hapj)iness  is  it  to  study  the  IhkIv"  {Meitwirof 
the  Brr.  *^ji<lnf'ff  Smifhy  by  La<ly  Holland,  vol.  i,  p.  125;  London,  18.55). 

In  the  inipiiired  di^^estion  from  over-secretion  of  gastric  juice  or  its  abnormal 
([ualities,  rardinlyia  is  the  name  of  the  chanicteristic  symptom — namely,  pain 
at  the  orifice  of  the  stomach.  The  secretion  of  a  fluid  abnormally  acid  by  the 
stomach,  causes  a  most  unpleasant  sensation  about  the  cardiac  orifice,  and 
hence  it  is  also  .sometimes  termed  heartburn.  This  fluid  is  often  rt^gurgitaled 
into  the  mouth,  has  a  most  disagreeable  oily  acid  or  rancid  taste,  and  not  only 
s<»ts  the  teeth  on  edge,  hut,  exjK'ctx)rated  on  any  carbonated  alkali,  cause's 
ettervesccnce.  By  Dr.  Prout  it  is  stated  to  be  principally  lactir  acid.  The 
ettects  of  tliis  condition  are  more  or  less  pain  in  the  stomach,  accH»mi)anied  by 
distressing  llatulcnce,  derangement  of  the  bowels,  headache,  dL*<turlx^  sleep 
with  terrifying  dnams.  Tlie  remote  effects  are — palpitation,  gravel  or  stone, 
or  a  gouty  or  rheumatic  state  of  the  constitution,  or  uric  acitl  diathei<i^,  for  the 
urine  is  h>adod  with  the  lithates,  and  the  urine  small  in  quantity.  This  state 
of  things  may  be  caused  by  an  absorption  of  the  acid,  the  assimilation  in  the 
lacteal  system  being  most  im|XTfect  (I)r.  Pkoi'T). 

This  condition  of  gastric  derangement  most  ccmmionly  occurs  in  those  that 
live  high,  eat  largely  of  rich  black  meats,  and  drink  largely  of  malt  liquors 
or  champagne,  which  act  as  ferments,  turn  acid,  and  dis|)ose  everything  else 
to  undergo  the  same  changes.  Some  persons,  especially  those  desceudiKi  from 
gouty  or  rheumatic  parents,  have  an  idioj)athic  tendency  to  this  fonn  of  ira- 
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paired  digestion,  and  in  these  the  most  opposite  substances  will  produce  it,  as 
subacid  fruits,  salt  meats,  pastry — indeed  anything  that  deranges  their  en- 
feebled powers  of  digestion.  Tobacco  has  a  poisonous  principle  which  greatly 
favors  tne  occurrence  of  this  disease,  and  many  persons  suffer  severely  afler 
smoking  a  very  few  cigars,  or  even  one. 

Urine  in  Dyspepsia. — ^Alterations  in  the  free  acidity  are  the  most  important 
signs.  But  in  some  dyspeptic  cases,  especially  tlx^  attended  with  torpid 
digestion  or  with  acid  vomiting,  it  has  seemed  to  Dr.  Parkes  that  the  urine  is 
more  alkaline  than  usual ;  so  that  there  may  be  abnormal  acidity  as  well  as 
abnormal  alkalinity  in  cases  of  dyspepsia.  When  the  urine  is  more  acid  than 
usual  afler  food,  it  is  also  often  scanty,  and  deposits  urates  and  oxalates  of 
lime — conditions  associated  chiefly  with  cardialgia,  nausea,  and  frontal  head- 
aches. Chloride  of  sodium  is  small  in  amount  when  digestion  is  imperfect ; 
and  the  more  that  is  in  the  urine,  the  more  perfectly  has  digestion  been  car- 
ried on.  Oxalate  of  lime  crystals  are  common  in  dyspepsia  (Parkes,  1.  c,  p. 
333). 

^nreatment. — Congestion,  catarrh,  and  functional  states  associated  with 
what  are  called  dyspeptic  symptoms,  or  "  imperfect  digestion,"  are  the  causes 
of  stomach  diseases  for  which  the  physician  is  called  most  frequently  to  pre- 
scribe. 

When  there  is  reason  to  believe  congestion  exists,  a  sparing  and  easily  di- 
gested diet  is  to  be  prescribed,  and  total  abstinence  from  fermented  drinks  is 
imperatively  demanded ;  and  in  cases  where  there  is  reason  to  believe  that 
catarrhal  inflammation  prevails,  the  blandest  food  must  be  given  in  very 
small  quantities.  In  severe  cases  leeches  are  to  be  applied  over  the  region  of 
the  stomach,  and  the  patient  may  sip  iced  water,  or  suck  small  pieces  of  ice, 
to  relieve  the  thirst. 

In  impaired  digestion  from  any  cause,  a  mode  of  life  tending  to  improve 
nutrition  is  to  be  aimed  at. 

Dr.  Leared  justly  puts  great  stress  on  the  necessity  of  strict  attention  to 
di^  in  all  cases  of  impaired  digestion.  If  fulness  and  uneasy  sensations  are 
experienced  after  dinner,  less  food  should  be  taken  at  that  meal,  and  more  at 
breakfast ;  the  principle  being  to  apportion  the  amount  of  food  necessary  to 
sustain  the  body  more  evenly  over  tlie  waking  hours  than  is  commonly  done. 
The  great  fault  in  the  dietetic  system  of  this  country  consists  in  the  fact  that 
most  people  are  sup}>orted  mainly  by  dinner.  This  meal  Ls  consequently  too 
large.  The  quantity  taken  at  dinner  should  therefore  be  resolutely  diminished 
till  breakfast  is  appreciated  (Lkakkd,  1.  c,  p.  150). 

Special  symptoms,  common  to  various  morbid  states,  require  special  modes 
of  treatment.  Excess  of  acid  is  best  neutralized  by  lime-watery  inagtiesia,  or 
alkaline  reme^lies,  selected  according  to  the  state  of  the  patient's  bowels  ;  and 
the  gastric  fermentation  which  is  apt  to  be  establishea  may  be  checked  by 
brandy  and  various  aromaiie  spirits.  Bicarbonate  of  potash  and  nitrate  of 
pciash,  in  the  proportion  of  eight  parts  of  the  former  to  one  part  of  the  latter, 
IS  useful  in  cases  of  habitual  aciditv  ;  and  all  these  antacid  remedies  should 
be  taken  about  three  or  four  hours  afler  a  meal. 

Pills  c<)ntaining  from  a  quarter  to  half  a  minim  of  creosote,  given  with 
each  meal,  will  in  general  counteract  fetid  eructations.  It  checks  that  fer- 
mentation in  which  acetic  and  carbonic  acids  are  formed ;  while  conium  and 
belladonna  are  the  medicines  which  better  than  opium  allay  general  nervous 
irritability. 

In  cases  of  slow  digestion,  with  deficient  secretion  of  the  gastric  juice,  the 
rules  of  treatment  arc — (1.)  To  let  albuminoid  food  be  as  liquid  as  {Kissible; 
<^g8,  then^fore,  must  be  oaten  when  cooked  short  of  coagulation  of  the  albu- 
men ;  (2.)  To  lot  the  day's  allowance  of  f(M)d  be  taken  in  small  quantities  at 
regular  intervals  ;  (3.)  That  by  the  administration  of  alkalies  the  food  may 
pass  to  the  intestines,  and  be  digested  there,  rather  than  by  the  stomach. 
VOL.  II.  40 
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This  latter  mode  of  treatment  by  alkalies,  recommended  by  Chambers,  v  con- 
trary to  that  recommended  by  Dr.  Budd.  Both  are  consistent  with  phyao- 
logical  facte,  and  the  course  to  be  followed  must  be  determined  by  the  nature 
of  the  case.  Both  gave  large  doses  of  bicarbonate  of  9oda — 5^^  dissolved  in  i 
pint  of  warm  water — to  counteract  the  excessive  acidity,  or  to  promote  the 
passage  of  food  to  the  intestines. 

The  amount  and  kind  of  food  taken  is  of  great  importance  to  be  attended 
to  in  cases  of  slow  digestion.  If  a  fair  amount  of  exercise  be  taken,  the  follow- 
ing dietary,  slightly  modified  from  that  proposed  by  Dr.  Leared,  will  be  found 
appropriate  in  such  cases : 

Breakfast  (8  a.m.). 

{Mutton  Chop,  or  other  \  Toa,  or  warm  milk  and  watn 
meat  (cooked)  free  >-  and  sugar,  or  other  beTcr- 
from  fatandskin,  .  8oz.  j      age, )  pint 

LUNCnRON    (1    P.M.). 

»      j/Ai\  o^       I  No  solids,  such  as  Meat  or   1    »  ^  .-j  t     •  . 

Bread  (stale),     .     2oz.    <      Cheese  i    ^'fl**'^*      ....     J  pint 

Dinner  (5  or  6  p.m.). 

Bread  (stale),     .     8oz.    f  Meat  f cooked)  free  from  "» 

Potatoes  and  other  ^      -  .  ^„ ,  ^.  .  '  ^  ^       V  Liquid,  not  more  than  )  pinL 

Vegetables,    .     4oz.    1     ^^t  and  skin,     .     .     4  oz.    f     ^       .  IF 

Tea  or  Supper  (not  sooner  than  three  hours  after  Dinner). 

i^  Tea,  or  weak  brandy  and 
water,  or  ftherry  and  water, 
or  toilst  and  water,  to  the 
extent  of  }  pint. 

The  dietetic  treatment  is  of  the  utmost  importance ;  and  the  quantitj  of 
wine  or  other  fermented  liquor,  and  also  of  animal  diet,  should  be  thus  reduced 
till  the  disease  subsides  and  the  urine  is  healthy.  Boups,  tea  and  coflee, 
drank,  as  they  U!?ually  are,  boiling  hot,  debilitate  the  coatrf  of  the  stomach, 
and  tend  conseciueutly  to  produce  this  affection,  and  are  abandoned  by  many 
persons  from  their  so  often  exciting  canlialgia. 

The  best  bread  for  the  dyspeptic  is  the  unfermented  bread,  as  baked  by  the 
process  of  the  late  Dr.  Dauglish,  entirely  from  wheaten  flour  of  the  beet 
quality.  It  is  sometimes  known  as  **  aerated  bread,*'  because  carbonic  acid  gfc* 
is  substituted  for  yeast.  It  is  more  easily  digested  than  common  hou^^ehold 
bread.  Pastry  and  "^mv<'/.'<'*  must  be,  as  a  rule,  strictly  forbidden.  Thev  are 
"  sweet  in  the  mouth,  but  bitter  in  the  lx»lly." 

For  excellent  udyice  on  this  subject,  the  reader  is  referre<l  to  Dr.  I^/earedV 
book,  p.  IGO,  et  seq.;  and  to  Dr.  T.  K.  Chambers's  Lecturer  chiefly  CiinicaL 

Forms  of  indigestion  marked  by  excessiye  acidity  and  heartburn  may  be 
relieyed  by  bicarbonate  of  soda,  in  (loses  of  fifteen  grains,  combine<l  with  a  fen 
grains  of  nitre,  and  taken  two  or  three  times  a  day.  At  the  sjime  time,  free 
excretions  from  the  liyer  and  bowels  must  be  sustained  by  occasional  small 
doses  of  blue  pi /I  or  podophyllin,  combined  with  extract  of  colocymth  and  of 
henbane;  while  exercise  and  diet  are  duly  attended  to. 

Weakened  digestion  from  oyer-fatigue  may  be  often  restored  under  the  iwe 
of  carbonate  of  ammonia,  conjoined  with  compound  tincture  of  gentian^  or  with 
extract  of  gentian  in  the  form  of  a  pill.  Extracts  of  nux  vomica  or  Mryrhnia  are 
also  yahmble  remedies.  Half  a  grain  of  extract  oj  nux  vomica,  half  a  grain  of 
sulphate  of  iron,  and  four  grains  of  compound  colocy nth  pill,  form  a  combination 
which,  taken  early  in  the  morning,  or  one  hour  l)efore  dinner,  generally  in- 
duces gentle  action  of  the  bowels  (Leaked).  Compound  rhubarb  /^V/ may 
be  substituted  in  place  of  the  compound  colocynth  pill. 

Another  most  useful   ingredient   in  a   dinner  pill  I   find   is  ipeeaauaJia, 
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to  the  extent  of  one  grain,  or  half  a  grain  in  each,  in  cases  of  slow  or  torpid 
digestion. 

Indigestion  from  habitual  drunkenness,  or  where  there  is  great  irritability 
or  sensitiveness  of  the  stomach,  is  best  relieved  by  the  pure  bitter  infusions, 
such  as  gentian^  quassia^  hops,  and  calumba,  singly,  or  combined  in  a  mixture, 
so  that  a  dose  may  be  taken  two  or  three  time£$  a  day,  an  hour  before  each 
meal. 

Qucusia  may  generally  be  taken  as  a  cold  infusion,  and  is  thus  prescribed 
by  Kiemeyer :  "  In  the  evening,  pour  a  cupful  of  cold  water  over  a  teaspoonful 
of  quassia  chips;  by  the  next  morning  a  bitter  infusion  will  have  formed — to 
be  taken  fasting  \*  or  water  may  be  poured  into  a  bowl  made  of  quassia  wood, 
and  sold  for  this  purpose,  and  af^er  standing  over  night  in  the  bowl,  is  to  be 
taken  in  the  morning.  Hop-bitter  is  most  agreeably  taken  in  the  form  of  the 
many  bitter  ales,  such  as  are  brewed  by  Bass,  Allsopps,  Ind.-Coope,  and  the 
genuine  Bavarian  beer,  brewed  all  over  Germany.  Such  ales  must  be  got 
direct  from  trustworthy  brewers  as  brew  from  hops,  and  where  no  injurious 
substitute  is  used  instead  of  hop.  For  other  rea^^ons  it  is  also  necessary  to 
obtain  the  ale  direct  from  the  brewery ;  as,  once  it  passes  into  other  hands, 
there  is  no  guarantee  that  some  of  the  numerous  processes  for  "  stretcJiing,**  and 
otherwise  increasing  the  (pmntity,  to  the  disadvantage  of  the  consumer,  will 
not  be  practiced ;  and  which  are  so  well  known,  that  for  the  purposes  of  the 
physician  bitter  ales,  as  agents  in  curing  disease,  must  be  prescribed  direct 
from  the  brewer ;  just  as  milk  must  be  prescribed  direct  from  the  cow. 

The  extract  of  malt,  originally  prepared  by  Trommer,  as  a  genuine  extract, 
containing  the  soluble  constituents  of  the  mult  and  of  the  bitter  of  the  hop, 
may  be  preparcil  by  any  pharmaceutical  chemist.  One  hundred  parts  of  it 
contain  the  following  ingredients  (Niemeykr)  : 

Grape  Sugar,  Malt  Sugar ,  Biiter  Essence  of  Hops,  and  Tannin,       .     76.     parte. 

Albuminous  or  Protean  substances, 7.         ** 

Phosphates  of  Lime  and  Magnesia, 82    <* 

Alkaline  Salto, 18    << 

Water, Ifi.         •« 

Niemeyer  speaks  highly  of  it  in  the  treatment  of  ceases  of  **  irritable  indiges- 
Han,"  as  occasionally  having  been  almost  the  only  nourishment  the  patients 
bore. 

Small  doses  of  opium  or  of  morphin  in  an  ammonia  mixture  may  also  be 
given  at  bedtime,  so  as  to  secure  sleep  at  night. 

In  prescribing  the  mineral  acids,  the  following  general  rule,  stated  by  Dr. 
Bence  Jones,  ought  to  be  kept  in  mind — namely,  that  the  influence  of  sul- 
phuric acid  is  astringent,  while  that  of  hydrochloric  acid  promotes  digestion, 
and  of  nitric  acid  secretion. 

PYROSIS. 

Latin  Eq.,  Pi/rosis;  Frrnch  Eq.,  Pyrosis;  Gkrman  Eq.,  Sodbrmnen; 

Italian  Eq.,  Pirosi. 

Definition. — Paroxi/Mms  of  pain  at  the  cardiac  or  oesophageal  region  of  the 
domach,  with  occasional  eruption  of  thin  unit  cry  acid  and  colorless  fluid,  but 
which  may  he  cold  and  inmpid  to  the  toMe  of  the  patient. 

Pathology. — Pyrosis  {7:upow,  to  burn),  is  also  known  by  the  name  of  water- 
brash,  fer  chaud.  It  is  a  painful  disorder  of  the  stomach,  occurring  in  par- 
OXVBms,  and  which  docs  not  coiuse  till  the  imtiont  vomits  up  a  limpid  colorless 
fluid  like  water,  to  the  patient's  taste  cold  and  insipid,  but  which  sometimes 
gives  an  acid  and  sometimes  an  alkaline  reaction. 

This  disease  \a  frequently  met  with  in  Scotland  and  in  Ireland ;  and  Lin- 
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Dseus  says  one-half  of  the  inhabitants  of  Sweden  are  liable  to  it.  From  the 
large  quantities  of  spirits  drank  in  those  countries  it  has  been  Buppoeed  to  be 
caused  by  their  immoderate  use.  Dr.  Pemberton,  however,  was  convineed, 
after  the  minutest  investigation,  that  this  opinion  was  erroneous.  "  For  hid 
the  disease  arisen  from  the  intemi)erate  use  of  spirits,  we  should  expect  to  find 
it  most  frequent  among  men,  who  are  more  addicted  to  immoderate  drinking 
than  women.  On  the  contrar}',  I  find,"  he  adds,  "  that  the  disorder  iff  more 
frequent  among  women  than  men,  in  the  proportion  of  five  to  one.  I  mu4 
remark,  moreover,  to  show  how  unfounded  is  the  opinion  respecting  the  a» 
of  spirituous  liquors  being  the  cause  of  the  disease,  that  the  women  in  the 
north  of  Ireland  are  remarkably  temperate  in  their  own  country ;  and  again, 
that  the  same  order  of  women,  when  they  are  brought  to  this,  and  oontrMt 
the  pernicious  habit  of  drinking  spirits,  are  free  from  this  complaint.*'  This 
affection  seldom  occurs  except  in  those  who  live  upon  a  low  and  insufficieDt 
diet.  It  oflen  exists  in  connection  with  some  derangement  of  the  uterine  or 
nervous  system,  or  with  organic  disease  of  the  stomach,  or  pancreas,  or  liver. 
It  is  not  uncommon  in  advanced  life. 

Symptoms. — The  fit  of  pyrasis  usually  comes  on  in  the  morning  and  fore- 
noon, when  the  stomach  is  empty.  The  first  symptom  is  a  sense  of  constric- 
tion, as  if  the  stomach  was  drawn  towards  the  back,  while  others  describe  it 
as  a  severe  and  oflen  a  burning  jmin.  This  gastrodynia  (as  in  fact  it  is),  the 
patient  finds  increased  by  standing  or  sitting  upright,  and  therefore  he  seeks 
relief  by  bending  his  body  forwani  and  making  pressure  on  the  afiected  part 
The  attack  lasts  from  n  few  minutes  to  the  greater  part  of  an  hour,  when  a 
clear,  limpid,  tasteless  fluid  is  vomited  up,  varying  in  quantity  from  an  ounce 
to  a  pint.  As  soon  as  this  fluid  is  rejected  the  pain  ceases,  and  the  paroxysm  'a 
at  au  end.  The  paroxysm  may  occur  three  or  four  times  a  day  ;  but  when 
there  is  only  one,  it  usually  comes  on  before  ten  o'clock  in  the  morning.  In 
addition  to  the  paroxysm,  the  patient's  appetite  is  generally  impaired;  he 
complains  of  thirst,  his  bowels  are  generally  constipated,  his  surface  pale,  and 
his  body  cmaciat<*d. 

Treatment. — The  medical  treatment  of  this  affection  consist*  in  saline  reme- 
dies  mainly,  sueh  as  a  dnichm  of  the  tmfp/iate  of  magncitla,  with  filleen  minim* 
of  the  finrf.  huomfmni,  three  times  a  day.  Many  other  medicines  have  been 
recommended,  as  the  tind.  kino,  by  Dr.  Pembertim.  The  compound  tincture 
of  benzoin y  to  the  extent  of  one  fluid  drachm,  with  mucilage,  is  most  efllicaciou.* 
(Baii.lik,  Symonds).  The  xubnifrate  of  biinnnth  is  also  to  be  (X^mmended. 
Sn/phnroii.^(tcid,  in  dosc^s  nj^xxx  to  one  fluid  dnichm,  thrice  daily,  and  shortly 
before  meals,  is  adv(»eated  by  Dr.  Lawson  ( Prnrtitioner,  Sept.,  186^).  It  L» 
esjxTially  useful  \\\\on'i\\ot<arcinit'venfriculi  are  present  in  the  fluid  evacuat^fl. 
The  diet  should,  if  |K>ssible,  consist  of  some  animal  fm^d,  and  be  otherwise 
nourishing.     Oatmeal  and  brown  bread  must  be  avoidi^l. 


SkCTION    VII. — DiSHASES   OF   THE    IXTf>TiyF2a. 

KXTERITIS. 

Latin  Eg  .  Ent*'niis:   Frexch  Yai.,  Enff.ritr :  German  Eg.,  Eni*ri(is;  Italiav  1£^. 

Enferifiih\ 

Definition. — Inflnmmafion  of  fhr  amafl  inteMinei^, 

Pathology. — Although  enfrriiii*  is  generally  described  in  text-books,  as  a 
rule  it  is  a  rare  dist^ase,  and  wddom  aflects  the  intestine  throughout  its  whole 
extent.  The  several  parts  under  which  it  is  anatomically  described  are  vari- 
oiwly  influenced  by  local  inflammatory  processes.  The  ])eculiarities  of  ana- 
tomical organization,  such  as  the  various  forms  of  minute  glandular  parts 
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(see  vol.  i,  p.  511),  determine  in  some  measure  the  forms  by  which  these 
organic  lesions  are  expressed.  With  some  modifications,  explained  by  such 
peculiarities  of  structure,  the  organic  lesions  of  the  lesser  intestinal  tract  are 
in  many  respects  precisely  similar  to  those  described  in  the  stomach ;  while 
the  functional  disorders  are  indicated  by  the  various  forms  in  which  the  in- 
testines express  irritation  or  perverted  action,  such  as  by  spa^ms^  coHCy  flatvr 
knee,  indtgejttwn,  condipntimiy  and  various  forms  of  fluxes  or  diarrhcea. 

The  phenomena  of  inflammation,  when  they  do  occur,  generally  express 
themselves  in  the  ileum. 

Acute  difiuse  inflammation  is  marked  by  redness,  thickening,  and  impaired 
cohesion.  The  redness  is  of  a  deep  venous  red,  approaching  to  blackness, 
either  partial  or  general  in  extent,  and  in  dotted,  arborescent,  or  striated 
patches.  It  is  distinguished  from  mere  passive  congestion  by  the  increased 
arterial  vascularity  of  the  submucous  tissue.  The  thickening  is  generally 
sensible,  and  often  considerable.  The  impaired  cohesion  is  not  so  obvious  as 
in  the  stomach,  but  the  mucous  membrane  may  be  removed  much  more  easily 
than  in  health,  from  its  attachment  to  the  parts  subjacent. 

In  the  chronic  forms  of  difluse  inflammation  the  color,  thickening,  and 
cohesion  of  the  gut  are  not  greatly  changed ;  but  in  general  the  thickness  is 
more  considerable,  the  cohesion  of  parts,  instead  of  being  impaired,  is  often 
rendered  more  tenacious,  while  the  dark  venous  hue,  on  subsiding,  leaves  a 
grayish  or  slate-colored  tint,  from  a  deposit  of  melanic  matter  in  the  substance 
of  die  membrane. 

Inflammation  of  the  mucous  membrane  of  the  small  intestines  may  be 
inferred  to  exist  from  the  large  quantities  of  fluid  often  discharged  by  stool 
during  life,  at  the  same  time  that  the  abdomen  is  the  scat  of  pain  and  tender- 
ness. After  death  the  fact  may  be  proved  by  the  loose  diflluent  fecal  matter 
often  found  in  the  small  intestines ;  at  the  same  time  the  mucous  membrane 
is  partially  or  generally  inflamed. 

Chronic  catarrh  of  the  intestines  is  the  most  common  of  diseases.  It  is  the 
result  of  the  following  conditions,  which  are  illustrated  at  great  length  by 
Niemeyer,  namely : 

(1.)  Obstruction  to  the  hejmtie  circulation,  and  especially  to  the  escape  of 
the  blood  from  the  portal  vem. 

(2.)  Lesions  of  the  respiratory  and  circulatory  organs,  which  cause  obstruc- 
tion to  the  emptying  of  the  vena  wwa. 

(3.)  Disturbance  to  the  external  circulation,  such  as  accompanies  severe 
inflammations  of  the  skin,  as  from  burns,  or  from  sudden  exposure  of  the 
skin  to  low  temperatures;  as  by  travelling  in  cold  weather. 

(4.^  As  a  result  of  peritonitis. 

(5.)  As  a  result  of  mental  excitement. 

(6.)  As  the  result  of  lo<*al  irritations  from  the  use  of  purgatives ;  of  some 
kinds  of  vegetable  food ;  the  passage  of  undigested  decomposing  substances 
from  the  stomach  into  the  intestines;  or  the  retention  of  fecal  masses. 

(7.)  A  symptom  of  such  lesion  as  lardaeeom  disease  of  the  intestine;  of 
septicemia,  and  of  cholera  (simple  and  malignant). 

The  eflTusion  of  coagulable  or  fibrinous  lymph  in  the  small  intestines  is  an 
extremely  rare  occurrence.  "I  have,"  savs  Dr.  Baillie,  "seen  in  violent  in- 
flammation scattered  portions  of  coagulable  lymph  thrown  out  upon  the  sur- 
£eu»  of  the  villous  membrane.  This,  however,  is  very  uncommon"  (p.  158). 
Billard  has  seen  it  but  twice  in  the  intestines  of  children.  Dr.  Handfleld 
Jones  also  noticjes  that  the  surface  is  sometimes  the  seat  of  an  exudation 
much  resembling  that  of  croup;  the  attacks  recurring  several  times,  each 
presenting  a  stage  of  irritation  which  ends  in  the  formation  and  throwing  ofl* 
of  a  false  membrane.  This  membrane  sometimes  forms  a  layer  of  some  thick- 
?,  extending  pretty  uniformly  over  the  surface,  or  appearing  in  the  stools 

tubular  casts  of  the  intestines,  and  sometimes  it  is  as  thin  as  a  wafer,  or 
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consists  merely  of  tattered  shreds.  In  one  case  mentioned  by  Dr.  Coplud 
there  were  f^hreds  of  dysmenorrhocal  false  membrane  discharged  from  the 
uterus,  but  not  at  the  same  time  {Pathological  Anatomy,  by  Jones  and  Siere- 
king,  p.  526).  The  diphtheritic  exudations  described  by  Rokitansky  are  of 
a  similar  nature.  Pseudo-membranous  inflammations  of  the  bowels  haTeabo 
been  described  by  Dr.  W.  Gumming,  of  Edinburgh,  and  Dr.  Simpeon.  It  ii 
the  rule  to  find  such  exudation  in  cases  of  scorbutic  dysentery,  when  the  in- 
flammatory process  seems  to  extend  from  the  great  intestine  into  the  smalL 

The  following  are  the  principal  results  of  enteritis: 

(a.)  Sofiening  of  tissue  has  been  described  in  the  small  intestines  similar  to 
that  aflecting  the  stomach ;  but  it  occurs  much  less  frequently,  and  is  not  ex- 
pressed by  any  recognizable  clinical  phenomena. 

(b.)  Glandular  lesions  and  degenerations^  as  results  of  inflammation,  are  of 
much  more  frequent  occurrence,  if  not  constant,  over  limited  portions  of  the 
intestine.  The  lesions  are  peculiar,  from  the  structure  of  the  parts ;  and  the 
degenerations,  as  they  are  termed,  are  analogous  to  those  described  by  Dr. 
Jones  as  occurring  in  the  stomach  (see  p.  614). 

As  in  the  stomach,  so  in  the  intestines  there  is  to  be  observed  in  some  case?, 
on  the  one  hand,  an  entire  destruction  of  the  gland-tissue,  with  actual  Ion  of 
substance,  so  that  when  the  mucous  membrane  is  delicately  dissected  from 
the  muscular  parts,  it  may  be  viewed  as  a  transparent  object  with  a  leni. 
On  the  other  hand,  there  may  be  no  actual  loss  of  bulk  or  of  substance, 
while  the  structure  is  nevertheless  greatly  altered — (1.)  By  alterations  of  the 
contents  of  the  mucous  tubes,  without  change  of  form;  (2.)  By  an  interstitial 
deposit  of  fibrinous  matter  encroaching  upon  and  ultimately  obliterating  the 
proper  glandular  tissue.  Thus,  externally  and  in  bulk,  the  parts  may  seem 
to  be  unchanged;  but  they  are  found  to  l>e  materially  altered  in  specific 
weight,  and  the  range  of  alteration  is  considerable. 

Thus,  through  lesions  or  degenerations  of  the  gland-tissue,  atrophy  of  the 
mucous  membrane  of  the  intestines  becomes  expressed  in  two  ways  (as  origin- 
ally expressed  by  Dr.  Buoknill  with  reference  to  the  nerve-substance  of  the 
brain),  namely — (1.)  Po><itive  atrophtj,  in  which  the  tissue  of  the  gut.  wastes, 
while  the  glandular  texture  is  altered;  (2.)  The  tissue  of  the  gut  may  not 
have  wasted ;  on  the  contrary,  it  may  have  gained  in  bulk,  but  the  glandular 
tissue  has  been  changed,  or  been  altogether  replaced  ;  while  (3.)  The  two  con- 
ditions may  be  coexistent. 

The  observations  which  apj^ear  to  me  to  prove  these  statements  are,  altera- 
tions in  the  specific  gravity  of  the  mucous  membrane  of  the  intestine,  associ- 
ated with  characteristic  morbid  apj)earances,  as  shown  by  microscopic  exam- 
ination of  sections.  These  combined  modes  of  examination,  not  only  in  mucoi» 
membrane,  hut  in  all  parts  in  which  I  have  applied  the  test,  have  yielded  one 
characteristic  result — namely,  that  atrophic  states  of  prolonged  duration,  which 
are  generally  described  as  granular  dr generations  of  minute  tb^sue,  are  for  the 
ma**t  part  of  comparatively  low  specific  gravity,  and  with  a  chemical  reaction 
under  the  micrciscope  indicative  of  the  pn^sence  of  fat ;  while,  <m  the  contrary, 
the  acute  inflammatory  conditions  of  tis.sue  (when?  h)ss  of  peculiar  minute 
structures,  like  the  glands  of  the  intestines,  is  due  to  destnicticm  from  exuda- 
tion and  replacement  by  it),  have  uniformly  high  si)ecific  gravities.  These 
results  arc  similar  to  those  which  Dr.  Bucknill  has  expres^^ed  with  reference 
to  the  brain  (Med.-Chir.  Iirvieu\  January,  1^55,  p.  212).  A  specific  gravity 
of  1.082  to  1.033  of  the  mucous  membrane,  when  it  is  free  fn>m  congestion, 
may  be  regarded  its  associated  with  the  healthy  state  of  the  gland-tLvue.  In 
conditions  of  }tOi<itive  wasting  throughout,  it  dc^sconds  to  1.030;  while  in  c<»n- 
ditions  oi*  relative  mtMing,  where  bulk  is  unchangwl,  but  where  glandular  parts 
are  displaced  or  destroyed  by  exudative  deposits,  the  ninge  of  specific  weight 
of  parti*  examined  has  bwu  as  high  as  1.044,  and  in  the  large  intestines  as 
hign  as  1.050.     The  specific  gravity  of  Peyer's  patches  I  have  found  to  vaiy 
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from  1.032  to  1.044,  and  even  in  patches  from  the  same  intestine  there  is  often 
a  considerable  latitude  in  the  range  of  the  specific  weights  of  the  glands.  The 
atrophic  states  of  these  glands  are  indicatea — (1.)  By  a  reticulated  condition, 
void  of  all  glandular  elements,  and  which  seems  to  occur  naturally  with  the 
advance  of  years  beyond  forty ;  or  to  occur  after  extensive  infarction  during 
the  progress  of  typhoid  fever ;  the  elimination  of  the  product  thus  taking  place 
without  ulceration.  (2.)  By  the  remains  of  the  cicatrices  of  ulceration  in  the 
form  of  dark  granular  deposits ;  or  of  a  thin,  clear,  skin-like  membrane,  of  a 
pale  color,  and  with  a  wrinkled  contracted  border.  These  morbid  changes 
are  most  commonly  associated  with  the  prolonged  continuance  of  complex 
morbid  processes,  as  in  constitutional  diseases,  such  as  those  of  aniemia,  or  in 
organic  lesions  leading  to  impairment  of  the  constitution  generally.  They 
are  also  associated  and  expressed  more  or  less  locally  amongst  the  peculiarly 
local  glands  or  accumulations  of  glands  of  the  gut,  such  as  the  solitar}'  len- 
ticular glands  and  the  patches  of  Peyer,  during  the  progress  of  some  zymotic 
diseases,  such  as  in  cases  of  cholera,  dysentery,  and  typhoid  fever. 

The  definite  morbid  conditions  in  which  the  glandular  apparatus  may  be 
found  are  as  follow :  (1.)  Intuniescenc-e,  stuffing,  or  cramming  of  the  gland,  by 
difierent  kinds  of  deposit,  by  debris  of  normal  elements,  or  of  both,  and  asso- 
ciated with  redness  and  vascular  congestion  of  the  submucous  tissue — con- 
ditions which  correspond  to  the  so-called  "  infarction^*  of  the  older  pathologists; 
(2.)  Softening,  degeneration,  and  elimination  of  the  abnormal  constituents  in 
various  ways;  (3.)  Ulceration,  sometimes  leading  to  sloughing,  of  whole 
patches  of  glands;  (4.)  Collapse  of  solitary  glands,  or  other\vise  cicatrized 
remains  of  ulcerations  of  solitary  and  aggregate  glands ;  (5.)  Accumulation  of 
melanie  matter,  characteristic  of  pre-existent  and  long-continued  vascular 
action,  with  changes  in  the  tissue  from  ha^matin  {Pigmentary  degeneration ; 
Bee  vol.  i,  p.  127) ;  (6.)  Lardaceous  disease  (see  vol.  i,  p.  129). 

The  cramming  of  the  glands,  associated  with  submucous  vascularity,  is 
generally  due  to  a  milky-like  exudation,  with  the  variously  metamorphosed 
epithelial  elements.  Such  exudation  may  subsequently  undergo  various  kinds 
01  metamori>hoscs  vet  to  be  determined ;  but  generally  it  may  be  stated  that 
corpuscular  and  fibrinous  elements  coexist  in  the  various  forms  in  which  the 
glands  are  found  in  tumescent. 

There  can  be  no  doubt,  from  the  observations  of  Dr.  Handfield  Jones,  as 
well  as  from  what  is  consistent  with  daily  observation,  that  many  of  these 
obvious  changes  go  on  independently  of  any  expressions  of  the  phenomena  of 
inflammation  as  commonly  understood.  But  it  is  now  well  known  also  that 
the  undoubted  results  of  the  inflammatory  process  sometimes  occur  without 
the  manifestation  of  symptoms,  such  as  pleuritic  effusions,  and  which  yield  to 
appropriate  remedies.  In  such  cases  the  inflammation  has  been  considered 
and  described  as  latent.  Does  it  not  th(^refore  a])pear  consistent  to  associate 
the  phenomena  of  such  latent  inflammations  with  the  phenomena  described 
by  Goodsir  and  Reilfern  as  the  first  stage  of  lesion  in  the  cartilage-cell ;  with 
those  of  the  early  degeneration  in  the  epithelium  of  the  uriniferous  tubes  in 
Bright's  disease ;  with  the  degeneration  of  involuntary  muscle  described  by 
Quain ;  with  the  changes  described  by  Virchow  in  the  cornea,  by  Bucknill 
and  8kae  in  the  brain ;  with  the  early  changes  in  the  epithelium  of  the 
mucous  surface  of  the  bmnchi,  where  they  lose  their  cohesion,  separate  with 
abnormal  rapidity,  and  ultimately  assume  forms  and  characters  not  to  be 
di«tinguishe<l  fn)m  pus ;  and,  lastly,  with  the  phenomena  of  alteration  and 
degeneration  of  the  minute  cciu tents  of  these  glandular  parts  now  descTibed  ; 
and  consider  such  changes  as  expressions  of  one  and  the  same  complex  morbid 
process,  and  which  Virchow  has  described  by  the  name  of  parenchymatous 
inflammation  f  (St»e  vol.  i,  p.  97.)  The  ultimate  results  and  further  expression 
of  the  inflammatory  process  vary  according  to  the  texture  of  the  part  and 
other  circumstances ;  but  here  we  have  the  initiative  of  the  process  similar  iik 
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all  tissues,  while  its  ultimate  results  are  various ;  and  while  the  complex  state 
known  as  **  fever  "  has  found  a  constant  expression  in  "  the  elevation  of  icm- 
perature/'  may  we  not  be  entitled  to  say  that  **  the  no  less  complex  proceaiof 
mflammation  "  has  a  no  less  constant  expression  in  the  diminished  cohesion  of 
the  minute  elements  of  tissue  ? 

The  Symptoms  of  enteritis  partake  more  or  less  of  those  belonging  to  tJiiei- 
tin^I  caturrhy  combined  with  pain,  aggravated  by  pressure,  as  a  characteristic 
Movements  from  the  bowels  become  more  frequent,  and  diarrhoea  is  a  moit 
constant  symptom.  Pain  may  or  may  not  be  present.  The  chief  seat  of  pain 
is  generally  about  the  umbilicus,  or  the  right  iliac  fossa.  The  discharges  from 
the  bowels  relieve  for  the  moment  the  griping  pains.  The  pulse  is  excited, 
and  generally  full  and  strong. 

The  abi«ence  of  intense  pain  and  tenderness,  of  vomiting,  of  constipation,  of 
excessive  vomiting  and  tympanitis,  of  the  small  and  frequent  pulse,  all  of 
which  are  characteristic  of  peritonitis,  is  sufRcient  to  distinguish  enteritis  from 
that  disease. 

Acute  intestinal  catarrh  is  generally  accompanied  by  fever,  as  in  catarriial 
fever  from  cold. 

Treatment. — The  treatment  of  enteritis  and  intestinal  catarrh^  when  not 
arising  from  a  morbid  poison,  is  by  leeches  to  the  abdomen,  gentle  purgative 
medicines  combined  with  an  opiate,  fomentations,  and  purgative  or  opiated 
enemata.  After  the  inflammation  has  sul)sided,  mild  tonics,  as  the  wmpouni 
tincture  of  gentian  with  nitro-muriatic  acid,  may  be  substituted,  with  the  profr 
pect  of  recovering  the  lost  tone  of  the  parts. 

When  catarrhal  diarrhoea  exists,  if  there  is  reason  to  believe  that  much 
congestion  j)re vails  connected  with  the  hepatic  region,  a  cathartic  doee  of 
calomel  followed  by  castor  oil  may  be  necessary.  If  the  stools  indicate  an  acid 
reaction,  magnesia  may  be  t'iven  with  advantage.  When  membranous  films  or 
shreds  of  coagulable  lymph  are  passed,  electro-galvanic  applications  over  the 
alxlomon  and  dorsal  spinal  region,  combined  with  creosote  or  tar  in  the  form 
of  a  pill,  is  quoted  by  Dr.  Wood,  on  the  authority  of  Drs.  Gumming  and 
8iini)S()n,  of  Edinburgh,  as  worthy  of  a  trial.  Next  to  those  remedies  are 
such  iLs  determine  towards  the  skin ;  and  for  thi^  purp<jse  combinations  of 
Dovcr^i*  with  JumeHu  powder y  or  a  solution  of  tartar  emetic  with  laudanum,  are 
the  most  useful  medicines ;  and  their  beneficial  action  is  very  much  aided  by 
the  use  of  the  warm  bath,  and  a  fiaunel  roller  applied  with  firmness  round 
the  abdomen  (Craioie). 

Where  hypericmia  is  (»xcessive,  and  accompanied  by  nuKlerate  transudation 
from  the  intestine,  Niemeyer  considers  that  cold  external  applic*ations  are 
suitable,  as  well  as  in  the  severer  forms  of  catarrhal  enteritis,  as  afWr  exten- 
sive burns,  accompanied  by  great  pain.  The  bi^st  mode  of  using  such  cold 
appliances  is  by  cloths  wrung  out  of  cold  water  and  laid  over  the  abdomen. 

In  the  chronic  form  of  intestinal  catarrh,  particuhirly  those  combined  with 
obstruction,  the  same  authority  considers  irritating  and  warm  conipn»<(» 
most  suitable.  Preissnitz's  compress  is  now  extensively  used  for  this  purpose. 
A  wet  towel  in  folds,  covered  with  a  dry  one,  is  laid  over  the  abdomen  all 
night ;  or  it  Ls  renewed  several  times  daily. 

The  greatest  care  ought  to  be  given  to  the  management  of  the  diet.  It 
ought  to  be  strictly  antiphlogistic,  ('onsisting  entirely  of  slops  and  light  pud- 
dings. 

Animal  food  must  be  entirely  withheld,  and  only  |)ermitted  occasionally  in 
the  form  of  soup.  The  safest  diets  are  thns(»  of  arrownnit,  sago,  tapioca, 
gruel  of  oatmeal,  xourui*,'*'  barley  water,  toast  water,  burnt  oatcake  water. 


*  "  Tho  husk  and  gomo  adhering  starch  fioparatcd  from  oats  in  the  manufacture  of 
oatmeal  are  s(»ld  in  Scotland,  under  the  inconsistent  name  of  '  settt^.*  The*.e,  if  in- 
fused in  hot  water,  and  allowed  to  become  sourish  in  this  state,  yield  on  expression. 


PATHOLOGY  AND  SYMPTOMS  OF  TYPHLITIS.        633 

This  last  substance,  u^d  as  a  drink,  is  said  to  allay  irritation  and  morbid 
Bensibility  of  the  bowels  (Craiqie).  When  the  abclominal  pains  and  stools 
subside,  and  the  appetite  increases,  the  diet  must  be,  if  possible,  still  more 
scrupulously  attended  to.  Oatmeal  porridge  boiled  to  the  utmost  possible 
degi^  of  pulpiness,  and  not  too  consistent,  is  one  of  the  best  of  diets,  which 
may  be  alternated  with  ground  rice,  alone  or  combined  with  barley  Hour,  all 
of  which  may  be  eaten  with  diluted  milk  from  the  cow,  or  with  milk  undiluted 
of  town-fed  cows. 

TYPHLITIS. 

Latui  Eq.,  Inflammatio  ececi  intesiinii;  French  £q.,  Typhliie;  German  Eg.,  Blind- 

darmenizuudung ;  Italian  £q.,  Ttfiitide. 

Definition. — Inflammation  of  the  ecBCum,  which  often  leads  to  ulceration  of  its 
mucous  membrane ,  and  not  unjrequently  of  the  entire  wall  of  the  bowel. 

Pathology  and  Symptoms.— ^Collections  of  faeces  in  the  caecum  and  ascend- 
VDS  colon,  or  of  fecal  matter  composed  of  such  crude  accumulations  as  the 
skins  or  stones  of  fruit,  portions  of  unripe  fruit  or  uncooked  vegetable  sub- 
stances, intestinal  concretions,  and  balls  of  lumbrici,  may  be  the  first  beginnings 
of  ctecal  inflammation,  preceded  by  repeated  attacks  of  colic  and  catarrh,  with 
stomach-ache  and  alternate  constipation  and  diarrhoea.  When  the  inflamma- 
tion is  so  severe  as  to  involve  the  entire  coats  of  the  bowel  with  ulceration  of 
the  wall  of  the  intestine,  the  muscular  coat  becomes  paralyzed,  and  is  unable 
to  propel  onward  the  fecal  contents.  Mucus  or  bloody  mucus  passes  by  the 
rectum,  the  result  of  catarrh ;  but  no  proper  evacuation  is  obtained.  Thus 
seybaliB  tend  to  accumulate  throughout  the  saccular  pouches  of  the  large 
intestine ;  and  dilatation,  with  panuysis  of  the  bowel,  extends  along  the  gut. 
In  most  cases  there  are  severe  pains  in  the  right  iliac  region,  and  character- 
istic fecal  tumors.  The  pain  is  increased  by  pressure  and  motion,  and  is 
marked  by  severe  exacerbations,  with  intervals  of  comparative  ease.  The 
fecal  tumor  generally  takes  the  position  and  assumes  the  sha{)e  of  the  caecum 
and  ascending  colon,  and  may  extend  from  the  right  iliac  fossa  towards  the 
lower  margin  of  the  ribs. 

In  some  cases  the  inflammation  extends  to  the  peritoneum  of  the  adjoining 
intestine  and  abdominal  wall,  as  well  as  to  the  connective  tissue  which  unites 
the  ascending  colon  behind  the  iliac  fascia  ( peri-tt^Mitis),  There  may  then 
be  pains  in  the  right  thigh ;  the  psoas  and  iliacus  muscles  also  being  inflltrated, 
thev  are  unable  to  contract  or  the  patient  to  raise  his  thigh. 

All  these  symptoms,  although  severe,  may  pass  away  after  several  passages 
of  masses  of  badly-smelling  faeces;  sccondar}'  inflammations  cease,  and  the 
exudations  are  gradually  absorbed,  when  |)ain  subsides  and  the  tumor  dis- 
appears. 

On  the  other  hand,  the  disease  may  be  fatal  by  peritonitis,  or  by  the  forma- 
tion of  a  fecal  abscess  in  the  right  iliac  region  (Nikmeyer). 

Treatment. — A  full  dose  of  castor  oil  (^ss.  to  §i)  is  indicated  if  vomiting 
does  not  exist.     Drastic  purgation  is  not  to  be  thought  of.    The  use  of  enemas 

a  muciliiginouH  liquid,  which,  on  being  !iufficient1y  concentrated,  formii  a  firm  lelly 
known  by  the  name  of  *  iKuvms.*  Not  lesH  than  a  quart  of  the  Mrds  are  to  be  rubbt^d 
for  a  considerable  time  with  two  quarts  of  hot  water,  after  which  the  mixture  is  to  bo 
allowed  to  rest  for  i>cveral  days  till  it  becomes  sour.  It  is  then  strained  through  a 
bair  sieve,  and  the  strained  fluid  left  to  rest  till  a  white  M'diment  subfid'^s.  The 
supernatant  fluid  is  to  be  poured  off,  and  the  sediment  wa^ihed  with  cold  water  ;  after 
which  it  may  be  either  boiUnl  with  fresh  water,  stirring  the  whole  time  it  is  boilinfi;, 
or  it  may  be  dried  and  prepared  when  convenient  in  the  same  manner  as  arrowroot. 
It  may  be  eaten  with  wine,  milk,  or  lemon-juice  and  sugar''  (Pereira  On  Foot/,  p.  32U). 
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through  long  rectum-tubes  are  the  most  efficieut  means  of  relief,  which  may 
throw  up  four  or  five  pints  of  liquid  in  a  continuous  stream,  so  as  to  soften, 
crumble  down,  and  set  in  motion  the  fecal  collections.     SaH,  caster  M^  6t  bar- 
pentine,  or  milk,  ought  to  be  added  to  the  fluid  injected  (Niemeyer). 
Leeches  may  be  required  if  pain  on  pressure  exists  in  the  iliac  region. 


DYSENTERY. 

Latin  Eq.,  Dyaenicna;  French  Eq.,  Dy^entrrif ;  German  Eq.,  Ruhr — Syn., 

Dyaenterie ;  Italian  £q  ,  Diascnteria. 

Definition. — An  mfectious  febrile  disease,  accompanied  by  tormina^  fofiowed 
by  draining,  and  scanty  vivcous  or  bloody  stools,  which  contain  little  or  no  fecal 
matter.  The  minute  lenticular  and  tubular  glands  of  the  mucous  membrane  of 
the  large  intestines,  with  the  intertvbular  connective  tissue,  are  the  chief  seats  if 
the  local  lemon,  which  sometimes  extends  into  the  small  intestine  beyond  the  ihth 
colic  valve;  as  in  cases  in  which  scorbutus  is  a  predisposing  cause. 

Historical  Notice,  Pathology,  and  Morbid  Anatomy. — Dysentery  is  a  dis- 
ease which  varies  considerably  in  different  countries  and  localities ;  and  some- 
times in  apparent  accordance  with  the  exciting  cause.  Sporadic  ca^es,  which 
now  and  then  occur  in  our  large  towns,  are  not  generally  so  violent,  and  are 
less  fatal  than  the  epidemic  cases,  and  those  whicn  occur  in  tropical  climates. 
The  effects  on  the  constitution  are  no  less  varied  and  severe. 

Dysentery  has  at  all  times  proved  one  of  the  most  severe  scourges  of  our 
fleets  on  foreign  stations,  of  our  armies  in  the  flold,  and  during  campaigns,  even 
in  temperate  regions.  It  is  sometimes  so  prevalent  that  it  exceeds  the  number 
of  sick  from  all  other  diseases  put  together.  It  has  followed  the  tracks  of  all 
the  great  armies  which  have  traversed  Europe  during  the  G)ntinental  wars 
of  the  past  200  year.<.  It  helped  to  destroy  the  British  anny  in  Holland  in 
1748.  It  decimated  the  French,  Prussian,  and  Austrian  armies  in  1792.  It 
was  a  chief  cause  of  death  in  the  ill-fated  Walcheron  expedition  in  1809.  It 
cut  down  the  garrison  of  Mantua  in  1811  and  1812.  Sir  James  McGrigor 
records  how  fatal  the  disease  was  in  the  Peninsular  campaigns;  and  we  know 
how  disastrous  it  was  to  our  troops  during  the  first  winter  they  passed  in  the 
Crimea,  in  1854.  In  the  words  of  Sir  Ranald  Martin,  "It  is  the  dL«ea^  of 
the  famished  garrisons  of  besieged  towns,  of  barren  encampment*,  and  of  fleets 
navigating  troj)ical  seas,  where  fruit*<  and  vegetabk^s  cannot  be  procured. 
During  the  Peninsular  war,  the  first  Burmese  war,  and  the  late  war  with 
Russia,  dysphfery  wius  one  of  the  most  prevalent  and  fatal  diseases  which  re- 
duced the  strength  of  the  armies." 

Dr.  C-lymer  also  notices,  in  an  article  on  chronic  camp  dysentery,  that  the 
extreme  frecjuency  and  mortality  of  this  disease  in  the  armies  of  America 
during  the  civil  war  of  1861  to  1805  gave  it  interest  and  im|X)rtance  to  the 
Ameri<-an  physician.  More  than  one-fourth  of  all  the  cases  of  db«ease  reported 
during  the  first  two  years  of  the  war  was  of  the  several  forms  of  dysenter}'  and 
diarrhnca.  The  animal  number  of  cases  for  the  whole  army  was  greater  than 
three-fourths  of  the  mean  strength — the  ratio  of  cases  being  765  j)er  1000  the 
first  year,  852  per  1000  the  second  year;  the  mortality  being  at  the  rate  of 
12.86  i>er  1000.  Acute  dysentery  never  prevailed  as  an  epidemic  in  the 
camps  of  the  American  armies  during  the  war. 

That  it  is  a  dangtTous  and  frequent  disease  throughout  our  intertropical 
possessions,  tlie  tabuhir  statements  furnished  by  Sir  Alexander  Tulloch  to  Sir 
Ranald  Martin,  and  by  Dr.  Joseph  Ewart,  of  (  alcutta,  sufficientlv  testifi'. 

In  Kngland,  generally,  however,  dysentery,  as  a  cause  of  death,  has  \)een 
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decreasing  since  1852,  although  about  200  years  a^o  it  was  one  of  the  most 
prevalent  and  fatal  diseases  of  London.  Yet  still,  although  the  disease  is  less 
violent  and  less  fatal  (for  as  a  cause  of  death  it  has  remarkably  diminished  during 
the  past  ten  or  twelve  years),  and  although  the  unfavorable  hygienic  condi- 
tions which  were  wont  to  bring  about  dysentery  no  longer  exist,  the  active 
endemic  conditions  which  favor,  promote,  or  are  congenial  to  its  development 
are  only  dormant,  and  not  eradicated.  The  disease,  therefore,  is  still  some- 
times brought  about  just  as  in  the  days  of  Sydenham  or  Willis.  In  no  re- 
spect, however,  do  we  find  that  the  dysentery  of  this  time  difiers  essentially 
from  the  description  given  by  Sydenham  more  than  a  hundred  and  thirty 
years  ago.  When  we  look,  therefore,  to  the  history  of  the  disease,  and  to  the 
nature  of  its  lesions — to  its  reappearance  from  time  to  time  among  us,  with 
the  same  identical  characters — tnere  are  strong  grounds  for  believing  that 
there  is  something  specific  in  the  nature  of  the  poison  which  produces  ayseu- 
tery,  just  as  specific  as  that  of  sTuall-poXy  typhiui  fever,  typhoid  fever,  yellmv  feveVy 
scarlatina,  ague,  or  diphtherial.  But  besides  the  specific  identity  of  the  disease, 
as  it  now  exists,  with  the  disease  of  former  times,  there  is  another  point  of 
view  from  which  the  history  of  the  pathology  of  dysentery  is  especially  in- 
structive. It  is  this :  Like  all  diseases  which  have  been  at  the  same  time 
epidemic  and  severe,  it  has  been  the  subject  of  discussions  as  frequent  and  as 
varied  as  its  ravages  have  been  severe;  and  one  single  description  of  the  dis- 
ease will  not  do  for  a  record  of  the  characteristics  of  all  epidemics.  Most 
minute  descriptions  of  the  state  of  the  intestines  in  dysentery  have  been  given 
by  many  writers;  but,. as  Dr.  Copland  justly  observes,  from  his  extensive  ex- 
perience, "  Dvsenter}'  is  neither  so  simple  in  its  nature,  nor  so  unvarying  in 
its  seat  and  form,  as  some  recent  writers  in  this  country  have  stated;"  and 
''that  writer  will  but  imperfectly  perform  his  duty  who,  in  giving  a  history 
of  a  most  prevalent  and  dangerous  malady,  confines  hiqisclf  to  the  particular 
form  it  has  assumed  during  a  few  seasons,  within  the  single  locality,  or  the 
small  circle  of  which  he  is  the  centre,  and  argues  that  it  is  always  as  he  has 
observed  it." 

Dysentery  is,  moreover,  a  most  formidable  disease,  on  account  of  its  often- 
times insidious  nature,  from  its  tendency  to  recur,  and  from  the  afler-influ- 
ences  it  exerts  on  particular  organs  and  on  the  system  at  large.  For  these 
reasons  almost  all  writers  on  the  diseases  prevalent  in  tropical  climates  place 
dysentery  at  the  top  of  the  list  of  severe  aflfections,  and  refer  to  it  as  the 
cause  and  origin  of  many  of  those  chronic  and  intractable  abdominal  diseases 
which  so  often  afflict  Europeans  resident  in  tropical  climates ;  and  which  en- 
tails most  varied  forms  of  impaired  health  when  they  return  to  European 
countries. 

The  prevalence  and  mortality  of  dysentery  in  various  countries,  and  the 
average  rates  of  sickness  and  mortality  from  dysentery  and  diarrhoea  in  India, 
are  well  shown  in  the  following  tables  (p.  636)  by  Sir  ^Vlexander  Tulloch  and 
Dr.  Joseph  Ewart. 

The  morbid  anatomy  of  dysentery  has  not  been  described  with  uniform  dis- 
tinctness, and  the  anatomical  descriptions  have,  in  general,  been  extremely 
vague.  Medical  science  hjis  not  yet  finally  settled  many  points  in  the  pa- 
thology of  the  disease ;  consequently,  the  doctrines  as  to  treatment  are  some- 
what uncertain ;  while  the  means  of  prevention  are  not  less  imperfectly  de- 
fined. It  has  been  usual  to  describe  cases  of  dyseiitery  as  being  either  acute 
or  chronic;  but  there  are  also  cases  belonging  to  a  third  class,  which  may  be 
termed  complex. 
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Prevalknce  and  Mortality  of  Dysvktsry  in  various  Countriks,  by  thk 

LATE  Sir  Alexander  Tulloch,  K.C.B. 


Period  of 
Observation. 

Aggregate 
Strength. 

1 
Dtsentkbt. 

Stations. 

1 

1 

Attacked. 

Died. 

Proportions  of  Deatks 
to  AdmisskMUw 

1 

!  Windward  and  Lee-  ) 

ward  command,      / 

Jamaica, 

Gibraltar,          .     .     . 

Malta, 

Ionian  Islands,      .     . 
Bermudas,    .... 
Nova  Scotia  and  New  ) 

Brunswick,    .     .    / 

Canada, 

Western  Africa,    .     . 
Capt»  of  Good  Hope,  . 
St.  Helena,  .... 
Mauritius,    .... 

Ceylon, 

Tenasserim  Provinces, 

Madras, 

Bengal, 

Bombay, 

20  years. 

20      " 

19  " 

20  " 
20      »« 
20      " 

20      " 

20      " 

18  " 

19  " 
9      " 

19  '* 

20  " 
10      " 

5      " 
5      '' 
5      " 

86,661 

51,567 
60,269 
40,826 
70,298 
11,721 

46,442 

64,280 

1,848 

227,111 

8,973 

80,515 

42,978 

6,818 

81,627 

88,186 

17,612 

17,843 

4,909 
2,658 
1,401 
8,768 
1,751 

244 

785 
870 
1,425 
751 
5,420 
9,069 
1,460 
6,639 
5,152 
1,879 

1,867 

184 
64 
94 

184 
86 

18 

86 

55 

44 

69 

285 

993 

187 

559 

411 

151 

7.7  per  cent. 

8.7  ** 
2.4 

6  6 
4.8 
2.0        "             1 

7.4        " 

4.8  " 
14.2        " 

8.0 
9.0 
5.2 
11.1         ** 
9.8 
8.8 

8  0        " 
8.0 

Average  Rates  of  Sicknehs  and  Mortality  from  Dysentery  and  Diarrh<ba 
among  European  TKooph  in  India.  (Compiled  from  data  contained  in  TablM 
XXVI  and  XXVI I  of  Vital  Staiistiai  of  European  and  Native  Armies  in  India,  by 

Dr.  Joseph  £wart,  of  Calcutta  Medical  College.) 


1 

1 

1    Presidency. 

1 

1 

Benc:al,  .  . 
!  Bombay,  . 
•  MadrHi», 

1. 

I.— 

From  Dysentery  alone. 

Perio<i». 

strength. 

Admis- 
sion. 

Deaths. 

8,873 

4,705 

,  2,304 

r-c  c  c 

*f      Zl     ^     m  , 

|'3      » 

1  =  5 

c  ?  ? 

a.  »  3 

1 

1812      to  1858-4 
1803-4  to  1853-4 

1820      to  1851-2»| 

1 

1  543,7(58 

1  306,978 

213,587 

1<  0,542 
51,010 
30,593 

18  48 
16  61 
14.32 

1.64 
,     1.53 
1     107 

,     8S2     . 
922 
7.58 

1 

II        FrO!^ 

I    DlARRHtKA 

, 

Brn^al, .  . 
1  Bombay,  . 
1  MadniiJ,     . 

1812     to  1853-4     543,768       64,823 
1803-4  to  18.33-4  ,   30<),978  i    32.290 
1829     to  1851-21 ,   213,587       19,458 

'i               ! 

t 

2,141  1 
551  ' 
353 

1 

1?.92 

10.51 

9.11 

.89 
.17 
.16 

330 
1.77 
1.81 

t 

Benjral,  .   . 
I  Bombay,  . 
,  Madras,    . 

III.     From  Dys 

1812      to  1853-4  ! 
1803-4  in  1853-4 
ls2y     to  1851-2» 

ENTKRY    AND    DlARRU(KA — AS    A    C 

■  1 

,543,768     165,365   11,013  II    30  41 

306,978       83,300     5,2^36       27.13 

'213,587      50,051     2,657  |    23  43 

LASS. 

2.02 
1.71 
1.24 

1 

6.65     , 
6.30 

530 

1 

'  ExduHive  of  isau,  1840,  and  1X41. 


Acute  Cases  of  Dysentery. — In  this  form  tlie  .•specific  lesion  in  the  form  of 
inflammatory  action  doe:*  not  confine  it«clf  to  the  tLssues  of  the  mucous  mem- 
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brane  only.  The  serous  covering  of  the  intestines,  or  even  such  solid  viscera 
as  the  liver,  spleen,  kidneys,  are  involved  in  a  disease-process.  Ulceration  or 
sloughing  of  large  portions  of  mucous  membrane  and  exudation  go  on  together, 
and  there  may  be  very  little  corresponding  fever  at  all  commensurate  with  the 
severity  of  the  lesions,  so  that  while  the  disease  is-  acute,  it  is  at  the  same  time, 
in  many  instances,  of  a  masked  and  almost  latent  nature.  Death  frequently 
takes  place  within  the  first  ten  or  twelve  days  in  such  cases ;  but  the  disease 
may  terminate  gradually  and  spontaneously,  or  as  the  result  of  appropriate 
treatment,  by  the  end  of  the  third  or  fourth  week.  On  the  other  hand,  the 
disease  may  not  end  so  favorably  and  early ;  but,  evincing  a  marked  and 
obvious  resistance  to  treatment,  may  advance  unchecked ;  the  morbid  changes 
being  slow  in  progress,  often  extending  over  several  months,  and  then  the 
case  passes  into 

Chronic  Dysentery. — One  of  the  most  hopeless  and  intractable  forms  of 
disease  which  the  physician  has  to  treat.  Under  the  influence  of  the  slow 
morbid  changes  about  to  be  noticed,  the  wasting  of  the  tissues  of  the  patient 
progresses  steadily,  till  a  human  form,  literally  reduced  to  the  state  of  a  liv- 
ing skeleton,  whose  bones  are  held  together  by  skin  and  ligament,  is  all  that 
remains.  This  skin  acquires  a  dry,  bran-like,  furfuraceous  aspect,  and  the 
epithelium  desquamates  in  scales  and  powdery  particles.  During  the  progress 
of  such  chronic  cases  various  intercurrent  morbid  states  become  developed, 
not  necessarily  connected  with  the  primary  affection,  but  forming  secondary 
lesions  to  the  disease,  and  constituting  the  third  form  in  which  dyaeiitery  must 
be  studied,  namely, 

Complex  Cases  of  Dysentery. — ^There  are  various  secondary  lesions  which 
render  cases  of  dysentery  complex,  and  which  are  regarded  by  some  as  directly 
connected  with  the  primary  affection.  There  are  also  secondary  lesions  con- 
nected with  antecedent  forms  of  disease,  which  sustain  a  renewed  impulse  to 
their  development  by  the  dysenteric  state.  These  secondary  lesions  may  be 
shortly  stated  to  consist. 

In  (1.)  Lesions  of  the  small  intestines,  and  of  various  solid  viscera  more  or 
less  connected  with  the  dysenteric  state;  and 

In  ( 2. )  Lesions  which  may  be  referred  to  the  coexistence  of  certain  morbid 
states  of  the  patient  with  the  dysenteric  condition,  such,  for  instance,  as  the 
ttfphoiuif  scorbutiCy  and  the  Hcrofuhm*  state. 

Morbid  Anatomy  of  the  Tissues  in  Acute  Dysentery. — The  accounts  of  the 
morbid  anatomy  of  dysentery  are  cs|)eeially  confusing;  and  while  the  disease 
has  been  mainly  recoguiz(Hl  during  life,  and  defined  as  a  febrile  disease  accom- 
panied by  tormhia,  and  followed  by  straining  and  scanty  mucous  or  bloody 
stools  containing  little  or  no  fecal  matter,  yet  the  local  lesions  lussociated  with 
these  conditions  have  not  been  clearly  defined  nor  uniformly  described. 

For  example,  (Jhomel  and  his  school  considered  that  tlie  local  lesion  in 
dysentery  consiste<l  in  congestion  simply,  and  tumefaction  of  the  mucous  mem- 
brane, especially  in  patches  of  some  extent,  so  as  to  form  dark-red  or  purple 
Srominences,  from  the  surface  of  which  the  epithelium  becomes  detached  oy 
esquamation.  Cruveilhier  believed  that  dysentery  was  an  erythematous 
inflammation  of  the  large  intestine,  quickly  followed  by  sphacelus;  and  he 
emphatically  insists  on  the  })oint  that  the  follicles  and  solitary  glands  have 
no  share  in  the  disease.  ** It  is  not,"  he  says,  "a  follicular  inflammation." 
Rokitansky  includes  these  two  forms  of  lesion  as  the  essential  characteristic 
lesion  in  dysentery. 

Tlie  disease,  as  described  by  each  of  these  observers,  is  regarded  as  a  pro- 
cess of  rapid,  and  at  first  of  superficial  inflammation,  leading  inevitably  and 
speedily  to  mortification  of  the  mucous  membrane  of  the  intestine,  and  unat- 
tended by  any  s])ocial  disea.se  of  the  solitary  glands.  Rokitansky  states  that, 
even  in  tlie  slightest  variety  of  dysentery,  the  mucous  membrane  la  swollen 
and  red,  and  may  be  removed  in  the  form  of  a  pulp  from  beneath  the  furfur- 
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aceous  and  vesicular  epithelium.  In  after-stages,  and  in  the  severer  fonu, 
the  mucous  membrane  becomes  gelatinous,  and  is  easily  separable,  or  it  panes 
into  a  state  of  sphacelus,  black,  friable,  and  ofiensive.  All  these  obeerras 
regard  ulceration  as  having  no  essential  part  in  the  disease-proceas  which  oon- 
stitutes  dysentery,  and  as  being  of  very  rare  occurrence. 

Some  of  the  writers  who  have  described  the  tropical  forms  of  the  diaetie 
have  been  still  less  distinct  as  to  the  details  of  its  morbid  anatomy.  For 
example.  Twining  seems  to  have  followed  Chomel  in  considering  the  leaioii 
to  be  simple  inflammation  of  the  mucous  coat ;  and  Anneslev  is  in  a  great 
measure  unintelligible  as  to  the  points  of  morbid  anatomy  which  he  describo. 

It  was  not  till  t)r.  Parkes  published  his  minute  and  admirable  deecriptioa 
of  the  morbid  anatomy  of  dysentery,  as  he  saw  it  in  India,  that  we  had  any- 
thing definite  on  the  subject  us  regards  the  tropical  forms  of  the  disease,  de 
not  only  showed  the  very  early  implication  of  the  glandular  apparatus  of  the 
great  intestine  in  dysenteric  inflammation,  but  he  established  the  fact,  so  far  as 
his  cases  went,  that,  while  ulceration  occurs  with  great  rapidity,  a  case  never 

5 resents  true  dysenteric  symptoms  without  ulceration  being  present.  At 
[oulmein,  in  India,  he  investigated,  in  184S--44,  cases  of  dysentery  in  Euro- 
peans to  the  number  of  fifly,  and  in  Asiatics  to  the  number  of  twenty.  He 
concluded  from  these  observations  that, — (1.)  Certain  alterations  in  the  zlaods 
of  the  mucous  membrane  of  the  large  intestine,  and  sometimes  of  the  ileum, 
constitute  the  earliest  lesion  in  dysentery.  (2.)  That  in  all  cases,  when  not 
too  far  advanced,  the  mucous  membrane  presented  the  appearance  of  numerous 
whitish  round  elevations,  of  a  size  varying  from  a  millet -seed  to  a  size  so  minute 
that  a  lens  only  can  show  the  lesion.  These  elevations  were  hard,  and  being 
pierced,  gave  forth  a  white  excretion.  Many  of  these  had  a  black  speck  in 
the  centre,  and  were  surrounded  by  a  vascular  circle.  (3.)  He  noticed  that 
exudation  sometimes  occurred  in  points  beneath  the  mucous  surface;  that 
such  points  of  exudation  had  a  white  appearance,  with  contents  similar  to 
those  of  the  solitary  glands.  The  mucous  membrane  over  these  points  could 
be  easily  rul)be(l  off,  leaving  an  ulcer  (Parkes  On  the  Dysentery  ana  Hepaiituof 
India). 

The  observations  of  Dr.  Parkes  were  thus  opposed  to  the  views  just  stated, 
and  led  to  extended  investigation,  bv  which  such  contradictions  mav  he  rei*on- 
ciled;  iind  it  Wiu<  determined  that  differences  of  climate  do  not  cause  anv 
essential  difference  in  the  structunil  changes  which  accompany  dysentery. 
The  observations  of  I)rs.  Craigie   and  Abercronibie  in  Scotland,  in   1837, 

E'ove  this;  and  also  those  of  the  late  Dr.  Baly,  in  1847,  as  regards  England. 
rs.  C'hevne,  Graves,  and  Mavne  have  demonstrated  the  same  fact  as  to 
Ireland.  By  the  records  of  epidemic  dysi»ntery  at  Prague  and  elsewhere,  a« 
described  by  Dr.  Finger  and  others,  the  observation  holds  true  as  reganls  the 
dysentery  of  Euroj)e  generally;  and  by  comparing  these  records  with  the  well- 
recorded  easels  of  those  who  have  seen  the  disease  in  the  tn)pics,  both  in  civil 
and  in  military  life,  it  will  be  seen  that  the  true  dysenter}'  of  tropical  and 
temj)erate  climates  does  not  differ  ajf  to  its  anatomirtti  nit/mt  in  any  essential 
particular. 

The  descriptions  of  the  disease  in  our  own  country,  as  given  by  Cheyne, 
Craigie,  Abercronibie,  and  Baly,  all  agree  in  recording  the  inflamed  c<mdi- 
tion  of  the  mucous  niembnme  of  the  colon,  with  its  small  round  ulcers,  pulpy 
softening,  or  spliacelus  of  s(^me  iX)rtions,  and  ulcers  of  various  forms  lef\  by 
the  separation  of  the  sloughs,  and  enlarged  firm  tubercles,  which  no  doubt 
were  the  inflamed  solitary  glands.  Again,  Sir  John  Pringle,  M.  Broussais, 
and  other  historians  of  dysentery,  found  the  same  lesions  in  the  dysentery  of 
the  camps  in  the  continental  campaigns  of  EuroiK*;  and  Broussais  expn*ssly 
states  his  belief  "that  the  ulcers  of  the  large  intestine  had  their  origin  in  the 
solitary  glands."  Thus  the  "tul)ercles,"  the  ** piLstules,"  and  the  "small-pox- 
like elevations"  (not  known  to  be  lesioiL<  of  solitarj'  glands)  of  the  mucous 
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membrane  have  been  most  minutely  described  by  Hewson,  Pringle,  and 
Davis;  and  the  last  of  these  observers  describes  in  graphic  language  the  fatal 
dysentery  of  the  Walcheren  expedition,  and  shows  that  its  anatomical  charac- 
ters arc  similar  in  all  respects  to  the  forms  of  dysentery  which  have  been 
described  in  this  country. 

We  have  therefore  only  to  compare  all  these  records  with  the  histories  of 
tropical  dysentery,  as  given  by  Zimmerman,  Annesley,  Pringle,  Copland,  Dr. 
Hunter,  Chisholm,  BaTlingall,  Parkes,  Morehead,  Sir  Ranald  Martin,  Tait, 
Macpherson,  and  others,  to  know, — "  whether  any  peculiar  character  of  the 
anatomical  changes  in  the  large  intestine  essentially  distinguishes  the  dysen- 
tery of  intertropical  countries  from  the  dysentery  of  this  and  of  other  tem- 
perate regions.*  Dr.  Abercrombie  admitted  identity  in  the  nature  of  the 
dysentery;  but,  that  the  extent  of  the  intestine  affected  varies  considerably. 
l5r.  Craigie  showed  that  the  lesions  in  dysentery  occur  in  two  forms :  one  con- 
tinues over  the  surface,  the  other  limited  to  the  mticiparaiui  follicles^  which  be- 
come enlarged,  indurated,  and  ulcerated  ;  while,  on  the  other  hand.  Dr.  Baly 
has  shown  that  all  the  well-marked  varieties  of  structural  change  in  the  large 
intestine  occurring  in  tropical  dysentery  are  likewise  found  in  fatal  cases  of 
the  disease  occurring  in  our  own  country. 

Seeing,  then,  that  the  descriptions  of  the  morbid  anatomy  have  been  so 
much  at  variance  with  each  other,  several  questions  suggest  themselves, 
namely, — (1.)  Whether  distinct  epidemics  are  characterized  by  distinct  local 
lesions?  (2.)  Whether  two  or  more  distinct  diseases  have  not  been  con- 
founded under  the  one  name  of  dysentery?  Or,  (3.)  Whether  the  various 
local  lesions  described  by  different  writers  are  only  so  many  varieties,  forms, 
or  types  of  the  same  disease-process — a  process  modified  in  particular  cases 
by  constitutional  peculiarities,  or  by  other  circumstances.  This  latter  view 
is  the  one  most  consistent  with  omiervation  ;  and  it  is  in  accordance  with 
what  we  know  of  the  history  of  many  of  the  mlcunrwJtic  diseases,  such,  for 
example,  as  trtie  yellow  fevers  remittent  fever,  diphtlieriay  and  the  like.  There 
is  some  evidence,  also,  to  show  that  there  is  a  lesion  of  the  colon  not  belong- 
ing to  true  dysentery — a  colonitis  in  which  the  connective  tissue  of  the  gut 
beneath  the  mucous  membrane  is  implicated  in  the  first  instance,  rather  than 
the  glandular  tubes  and  vesicles.  The  result  is  a  diffuse  gangrenous  inflam- 
mation of  the  mucous  membrane,  the  resulting  ulcers  not  differing  from  the 
ulcers  originating  in  the  glands  by  any  characters  at  present  recognizable 
(Copland,  Parkes). 

In  this  country  it  is  believed  that  the  lesion  in  dysenter}'  is  confined,  for 
the  most  part,  to  the  colon  and  rectum  ;  but  that  in  tropical  dysentery  the 
whole  course  of  the  colon,  and  sometimes  a  considerable  jwrtion  of  the  small 
intestines,  are  implicated.  But,  except  when  the  case  is  associated  with 
seorbutuSf  the  small  intestines  are  not  involved.  Lesions  so  extensive,  while 
they  are  common  in  India,  are  rare  in  this  countrv ;  yet  they  do  occur,  and 
are  not  uncommon  in  the  south  of  Europe,  in  Turkey,  and  the  coasts  of  the 
Mediterranean.  Therefore,  as  regards  the  extent  of  the  lesion,  there  is  no 
constant  or  distinctive  characteristic  between  tropical  dysentery  and  the  dys- 
entery of  more  temperate  climates. 

In  both  regions  the  anatomical  changes  comprehend  redness  of  the  mucous 
membrane,  preceding  further  changes ;  loss  of  the  sul>stance  of  the  mucous 
glands  by  pulpy  softening  of  tissue,  sloughing,  or  ulceration  ;  the  detachment 
of  diphtheritic  casts  of  the  intestine,  or  sloughs  of  tissue.  The  tyix;  of  the 
inflammator}'  lesion  in  dysentery  is  essentially  diphtheritic  (Niemeyer).  The 
mucous  structures  affected  are  infiltrated  with  a  fibrinous  exudation,  which 
enters  deeply  into  the  tissue,  and  which  eventually  dies,  with  loss  of  substance 
of  the  intestine,  which  may  or  may  not  heal. 

In  describing  the  morbid  anatomy  of  dysentery,  the  reader  is  referred  to 
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the  nomeDclature  of  the  gland  structures,  given  in  a  footnote  at  page  511, 
vol.  i. 

The  structure  of  the  colon  in  the  healthy  state  difiers  in  many  important 
particulars  from  that  of  the  small  intestine.  It  is  remarkable  for  the  abecDce 
of  folds  and  villi,  and  for  the  presence  of  more  or  less  dilated  sacculi,  which 
give  form  and  shape  to  the  excrement.  The  minute  tubular  glands  are 
thicker  in  pro])ortion  to  their  length,  compared  with  those  of  the  small  in- 
testine ;  and  the  iutertubular  connective  tissue  is  considerable, — a  structure 
which  takes  an  important  share  in  the  lesions  of  dysenter}'.  These  tubular 
glands  arc  lined  by  columnar,  cylindrical,  and  transition  forms  of  epithelium; 
and  the  solitary  lenticular  glands  are  sometimes  closed  vesicles  (Allek 
Thomson,  Parkes,  Baly),  and  sometimes  open  follicles.  When  closed,  they 
are  not  visible ;  but  if  distended,  they  may  be  seen  with  a  lens;  and  when 
open,  a  dark  de])rossed  point  marks  the  separation  in  the  tubular  gland 
structure  which  leads  to  the  open  follicle.  The  tubular  glands  radiate  round 
this  spot,  which  corresjwnds  to  a  depression  indicating  the  empty  vesicle 
below.  Those  solitary  vesicles  have  thick  walls,  and  are  said  to  be  more 
abundant  in  the  csecum  and  rectum  than  in  any  other  part  of  the  great  in- 
testine. This  statement  leads  to  the  question  which  has  been  mooted  in  rela- 
tion to  these  solitar}'  gland  lesions,  namely, — "  Are  these  lesions  of  the 
so-called  solitiiry  glands  really  due  to  the  enlargement  of  previously  existing 
solitary  inlands  or  their  germs?  or,  Are  they  new  formations  altogether?" 

A  similar  question  is  at  issue  regarding  the  granulations  on  the  eyelids  and 
conjunctiv£e,  associated  with  purulent  ophthalmia  and  granular  lids  (see  p.  234 
of  this  vol.)  (Stromeykr,  Frank,  Marston).  In  this  disease  we  have  neve 
formution^  of  vesicular-like  granulations,  as  well  as  enlarged  follicles ;  but 
these  are  more  numerous  than  the  glands  have  ever  been  seen  to  exist  in  the 
healthy  state.  Observations  somewhat  similar  have  been  made  regarding 
the  vesicular  glands  of  the  stomach  (Haxdfield  Jones).  It  may  be,  there- 
fore, that  not  a  few  of  the  "  tubercle  nodules,"  the  "  pustules,"  the  "  small- 
pox-like elevations,"  and  what  we  call  solitary  or  lenticular  glands,  are  in 
reality  now  formations  altogether,  resulting  from  increasetl  cell-growth,  within 
the  nicslu's  of  the  oonnirtlve  tissue  which  binds  the  mucous  gfand-tubes  to- 
gether, and  connects  them  with  tlie  submucous  muscular  layer.  In  this  respect 
their  iorniation  would  be  analogous  to  that  described  by  Virchow  in  connec- 
tion with  tubercle,  an<l  not  to  be  distinguished  histologically  from  a  newly 
formed  <rray  tubercle  nodule.  So  independent  have  these  lesions  been  lK»lieved 
to  be  bv  some,  that  one  observer  of  Indian  dvstMiterv  (MrRRAY)  described  i 
"  pustular  form  of  dysentery,'*  which  he  considered  to  be  in  ail  respects  an- 
alogous to  sinall-pox  on  the  skin,  beginning  with  the  formatiim  of  an  inde 
jH'ndent  ])apule  and  the  develoj)ment  of  a  subse(|uent  pustule,  as  in  that  dis- 
easi*  of  the  skin.  This  view  of  the  subject  l<  of  some  im|K)rtance  in  {mtholog}', 
lus  it  is  related  to  the  s])ccific  nature  of  dysentery  and  the  poison  cast  off  from 
the  mu(M)us  membrane,  by  which  it  is  believed  that  the  disease  is  propagated 
like  typhoid  fever  and  cholera  (Dr.  William  Bidd). 

Seeing,  therefore,  that  the  anatomical  signs  of  dys<»ntery  are  so  constant 
over  all  the  world,  it  may  Ix*  asked,  How  have  modern  writers  given  such 
contradictorv  accounts  of  the  morbid  anatomv  of  the  disease?  The  heart 
writers  have  dillered  on  points  of  observation  simjily — (1.)  Some  deny  the 
necessary  occurrence  of  ulceration;  (2.)  Some  deny  any  sjiecial  partici|>ation 
of  the  lenticular  glands;  (3.)  Some  believe  that  new  formations  arise,  which 
are  similar  in  appearance  to  those  small  glands;  (4.)  Some,  on  the  other 
hand,  believe  th('  disease,  at  it<  commencement,  to  be  always  seated  in  these 
small  irlands;  (o.)  Some  ro^jard  dvsenterv'  as  essentiallv  an  ervthematous  in- 
fiamniation,  terminating  in  gangr(»ne ;(().;  Others  believe  that  such  gangrene 
is  a  verv  rare  varietv  of  the  disi^ase. 

To  explain  such  discrejmncy,  it  may  be  said  that — 
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(1.)  Observations  have  been  too  limited,  and  not  exact  enough,  to  give  an 
accurate  and  comprehensive  view  of  the  morbid  anatomy  of  the  disease ;  that 
dysentery,  although  a  simple  and  uniform  disease,  so  far  as  its  anatomical 
signs  are  concerned,  is  yet  liable  to  constant  changes  of  type,  from  its  re- 
markable proclivity  to  complicate  prevailing  fevers  (specific  or  endemic),  as 
well  as  other  diseases  (e.g.,  ejiteric  fever,  rwilarwus  fevers,  fever  from  the  poison 
of  animal  effluvia,  sctirvy,  syphilis,  phthisis,  measles,  variola,  and  the  like),  and 
to  be  itself  complicated  by  them. 

(2.)  The  healthy  or  normal  anatomy  and  histology  of  the  mucous  mem- 
branes are  only  yet  beginning  to  be  understood  and  studied  minutely  at  our 
Schools  of  Medicine;  and  that  many  hitherto  otherwise  excellent  descriptions 
of  dysentery  are  deficient  in  anatomical  exactness  and  precision,  especially  as 
to  the  minute  structures  implicated. 

(3.)  The  examination  of  the  colon,  upon  which  descriptions  have  been 
based,  has  often  been  incompletely  done,  as  Anuesley  very  correctly  pointed 
out — ^many  never  haviiig  been  opened. 

(4.)  The  inherent  difficulties  of  the  subject  itself,  such  as  the  impossibility 
of  seeing  the  state  of  the  diseased  membrane  till  after  death. 

But,  from  all  the  observations  that  have  been  made,  there  can  be  no  doubt 
that  the  anatomical  signs  of  true  dysentery  are  primarily  derived  from  in- 
flammation of  the  solitary  lenticular  follicles  of  the  large  intestine,  tending 
in  the  first  instance  to  infarction  (i.  e.,  intumescence  and  congestion),  and 
subsequently  to  ulceration  and  destruction  of  the  gland-tissue.  The  disease, 
extending  by  a  similar  process,  ultimately  involves  the  tubular  glands  of  the 
general  mucous  membrane,  which  tend  to  soflen  and  to  be  cast  ofi*  as  an  ex- 
uvium  or  slough,  exposing  the  submucous  connective  tissue  or  even  the  mus- 
cular coat  of  the  intestine.  It  is  the  mucous  membrane  of  the  great  intestine, 
and  especially  of  the  rectum  and  lower  portion  of  the  colon,  which  is  the  seat 
of  these  characteristic  lesions  in  dysentery.  The  exudative  process  is  gener- 
ally difiuse,  involving  the  whole  of  the  tissues  of  the  mucous  membrane  in  a 
diphtheritic  process  of  infiltration.  The  diseased  part  looks  as  if  it  were 
covered  with  a  bran-like  coating,  especiallv  over  the  sunmiits  of  the  folds  of 
mucous  membrane,  which  are  deeply  redcfened  by  ecchyniO!»is  and  injection, 
and  infiltrated  by  the  gray-like  exudation.  This  bran-like  coating  cannot  be 
scraped  off  without  loss  of  substance ;  and  the  submucous  connective  tissue 
below  is  (rdematous  and  swollen.  In  some  coses,  however,  the  exudation  is 
mainly  seated  in  the  solitary  glands,  in  the  first  instance,  and  neighboring 
mucous  tubular  glands,  whence  it  spreads  by  infiltration  to  the  neighboring 
parts. 

In  the  scorbutic  form  of  dysentery,  or  in  dys(»ntery  occurring  in  persons 
whose  nervous  or  vital  powers  are  feeble,  or  below  pur,  us  in  the  aged,  infinn, 
or  in  the  paralysis  of  the  insane  (conditions  in  some  resjK^cts  similar  in  their 
influence  as  to  scorbutus),  a  diphtheritic  exudation  covers  to  a  considerable 
thickness  not  only  the  mucous  surface  of  the  (M)lon,  hut  (us  an  almost  con- 
stant and  pathognomonic  morbid  sign)  the  same  lesion  is  seen  covering  the 
mucous  surface  of  the  small  intestine,  extending  upwards  from  the  ileo-colic 
valve ;  and,  as  Dr.  Parkes  has  noticed,  this  exudation  grows  or  is  laid  down 
eiipecially  in  the  course  of  the  blood vesst»ls  ramifying  from  the  mesenteric 
attachment  transversely  across  the  surface  of  the  gut,  and  occupying  espe- 
cially the  prominences  of  transverse  rugie.  This  form  of  dysentery  prevailed 
to  a  great  extent  among  the  soldiers  who  dieil  at  Scutari  during  that  i)eriod 
of  the  Kusnian  war  when  sc*9rbutus  prevaile<l.  Some  of  the  cases  recorded 
by  Dr.  Davis  in  his  admirable  description  of  the  dysentery  so  fatal  to  the 
British  troops  in  the  famous  Walcheren  ex{KMlition  were  also  of  this  nature. 
Dr.  Finger,  of  Prague,  and  Dr.  Maine,  of  Dublin,  and  Dr.  Baly,  have  re- 
corded similar  cases;  but  one  of  the  l)est  accounts  of  this  form  of  dysentery 
IS  that  which  Dr.  Clouston  records  as  having  prevailed  in  the  Cumberland 
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and  Westmoreland  Asylum,  and  which  he  believed  to  have  been  caived  bj 
the  effluvia  from  a  field  irrigated  with  sewage.  The  regular  diet  of  the 
asylum  inmates  consisted  of  24  ounces  of  animal  food,  14  pints  of  milk,  16 
ounces  of  suet  dumpling,  7  pints  of  oatmeal  porridge,  78  ounces  of  bread, 
and  7  pints  of  tea  per  week  {Med.  Times,  June  3, 1865).  No  fresh  v^etable 
diet  seems  to  have  been  provided  for;  and  diarrhoea  does  not  seem  to  have 
been  uncommon. 

In  typical  cases  of  the  outbreak  described  by  Dr.  Clouston : 
'*  All  the  abdominal  organs  would  be  found  healthy  until  the  small  intes- 
tine was  examined.  This,  too,  would  be  normal  up  to  within  five  or  six  feet 
of  the  csecum.  The  mucous  membrane  would  then  begin  to  appear  reddened 
in  small  spots  or  rings  round  the  gut.  Six  inches  farther  down  the  rednen 
would  be  universal,  and  the  membrane  would  begin  to  be  thickened  and  cor- 
rugated into  folds,  like  small  valvules  contiivenies,  A  few  inches  fiairther  down, 
a  yellowish,  dirty-looking  deposit  would  be  seen  over  the  mucous  membrane 
in  rings,  very  thin  where  it  began,  but  gradually  becoming  thicker  and  more 
continuous  till  near  the  csecum  it  would  be  one-eighth  of  an  inch  in  thick- 
ness. The  swelling  of  the  mucous  membrane  would  also  increase  downwards, 
and  the  folds  running  across  the  gut  would  become  more  prominent.  These, 
with  their  coating  of  deposit,  made  the  inside  of  the  bowel  look  like  a  series 
of  thick  transverse  ridges,  covering  its  entire  surface.  This  deposit,  when 
examined,  would  be  found  to  be  soft  on  the  surface,  but  getting  more  firm 
towards  the  mucous  membrane,  with  which  it  incorporate  iti^elf  so  that  it 
could  not  be  scraped  off  without  leaving  the  fibrous  covering  of  the  muscular 
coat  exposed  &s  a  highly  vascular,  raw-looking  surface.  This  deposit,  though 
on  the  surface  a  soft  lymphy-looking  substance,  yet  towards  the  mucous  mem- 
brane it  assumed  quite  the  consistence  and  appearance  of  a  soft  fibrous  mem- 
brane. The  cax;um,  when  examined  in  such  a  case,  would  be  found  in  the 
same  state  as  the  lower  part  of  the  small  intestine,  with  two  or  three  ragged 
ulcerations  the  size  of  beans.  In  the  ascending  colon  the  ulcerations  became 
deeper  and  larger;  still  the  lym])hy  deposit  on  the  surfa(»c  of  the  mucous 
membrane  became  thicker  and  more  feculent  in  color.  Towards  the  tnu*- 
verse  colon  the  inside  of  the  gut  was  one  mass  of  largo  irregular  ulcen«,  with 
patches  on  the  deposit  l)etwecn  them.  The  color  of  the  surface  was  alnui^t 
black,  and  this  continued  down  to  the  ver\'  lower  part  of  the  rectum.  The 
mesenteric  glands  opposite  the  affected  parts  of  the  small  and  large  intestine 
were  enlarged  and  dark-colored,  and  on  section  were  soft  and  pulpy  in  con- 
sistency. Such  were  the  general  api^arancos  in  a  case  that  had  lasted  fur 
about  a  month**  {}fed.  Timci*  and  Chizctie,  June  10,  IM^)/),  p.  .^J)M). 

The  several  lesions  which  I  have  been  able  to  distinguish  throughout  the 
numerous  dissections  of  ciises  of  dysentery  which  I  have  made,  may  be  stated 
as  follows : 

1.  Exudation  obvious  on  the  surface  of  the  mucous  membrane  of  the  rectum 
and  colon;  but  also  extending  deeply  by  infiltration. 

2.  Exudation  not  obvious  to  the  unaided  eye,  but  which  was  seen,  in  all 
the  cases  examined  by  the  microscope,  to  fill  tlie  nmcous  tubular  follicles  of 
the  large  intestine. 

3.  Exudation  obvious  to  the  eye,  and  demonstrable  by  microscopic  exami- 
nation, as  being  developed  in  the  solitary-  vesicular  or  lenticular  glands  of  the 
large  intestine. 

4.  Changes  in  the  exuded  material,  which  tend  first  towards  its  organiza- 
tion, and  subsequentlv  to  its  destruction  and  n'moval  by  ulceration. 

0.  Softening  and  ulcenitive  changes  in  the  tissuc»s  of  the  mucous  membrane 
itself,  and  in  the  glands. 

G.  Similar  dysenteric  lesions  extending  into  the  mtinll  \ntcMine*y  as  in  scor- 
butic states  of  the  system. 

The  extent  of  the  exudative  process  varies  much.     In  some  cases  a  cou- 
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siderable  portion  of  the  colon  aud  rectum  only  is  affected ;  in  other  instances 
not  only  is  the  whole  of  the  great  gut  the  seat  of  some  form  of  the  exudative 
process,  but  the  lower  portion  of  the  small  intestine  also.  The  most  com- 
monly affected  portions,  however,  are  the  rectum,  the  sigmoid  flexure,  and  the 
deteending  colon.  When-  the  caput  eoecum  of  the  colon  is  involved,  the  vermir 
farm  appendix  participates  in  the  process.  Creamy-like  exudations  have  been 
seen  to  fill  its  tubular  glands,  which  in  some  cases  were  opened  up  by  ulcera- 
tion. 

In  the  least  severe  cases  an  opportunity  does  not  often  occur  to  see  the 
changes  in  an  early  stage ;  but  when  life  is  cut  short  by  some  other  malady, 
changes  of  the  following  natui*e  may  be  seen: 

The  exuded  mucinous  material,  in  its  more  recent  state,  forms  a  layer, 
which  varies  from  a  thin  but  opaque  membrane  to  three  or  four  lines  in  thick- 
neas,  of  homogeneous  substance,  tolerably  consistent,  and  capable  of  being 
detached  and  raised  in  flakes  from  the  subjacent  mucous  surface.  During  the 
earlier  stages  of  the  disease  the  surface  of  the  mucous  membrane  appears  un- 
changed below,  except,  perhaps,  by  the  existence  of  a  little  increase  of  vascu- 
larity. The  color  of  the  exuded  matter  may  be  uniform,  or  red,  white,  or 
pink  in  patches,  and  discolored  in  some  instances  by  intestinal  gases,  the 
oiliary  secretion,  or  by  the  admixture  of  blood,  and  the  changes  consequent 
thereon.  The  most  common  appearance  in  severe  cases  is  that  of  a  dark 
olive-green,  passing  into  a  bluish-olack.  The  surface  of  the  exudation  may 
be  uniform,  or.  the  whole  aspect  may  be  mammillated,  with  here  and  there  a 
mammiUation  projecting  greatly  above  the  others  in  a  fungating  mass,  sur- 
rounded by  dark  fissures  m  the  exudation.  These  fungating  masses  are  soft 
towards  their  centres,  with  numcn)us  red  vascular  points  here  and  there  on 
the  8ur&ce.     A  section  through  the  mass  shows  the  base  thickened  and  firm. 

The  dvsenteric  process,  as  seen  after  death,  is  generally  found  to  have  ad- 
vanced &rther  in  one  part  of  the  intestine  than  m  another;  usually,  it  may 
be  stated  to  have  been  farther  advancccl  in  the  rectum  than  in  the  deitcending 
eolon^  and  farther  in  that  part  than  towards  the  head  of  the  large  intestine. 
In  well-marked  and  extreme  cases  the  entire  mucous  surface,  from  the  caput 
ecBCum  to  the  rectum,  may  be  seen  to  present  all  the  possible  stages  of  the 
dysenteric  process.     Three  stages  can  in  general  be  distinguished,  namely, — 

(1.)  Ulceration  of  the  exudation,  and  mucous  membrane  more  or  less  ad- 
vanced towards  the  rectal  end  of  the  great  intestine, 

(2.)  Exudation  in  various  forms  towards  the  middle  of  the  colon  upwards 
from  the  rectxtm. 

(3.)  The  exudative  process  visible  microscopically  in  the  tubular  glands, 
and  sometimes  also  obvious  to  unaided  vision  in  the  solitary  vesicular  glands 
of  the  great  intestine  towards  the  caput  ccecum. 

One  of  the  best  descriptions  of  the  morbid  anatomy  of  dysentery  in' the 
English  language  has  l)eeu  given  by  the  late  Dr.  Baly  in  his  Gulstonian 
Lectures  for  1847.  lie  describes  three  different  forms  of  lesions  as  seen  by 
him  amongst  convicts  at  the  Millbank  Prison;  aud  these  three  forms  he 
believed  to  correspond  with  three  degrees  of  severity  of  .symptoms  during 
life, — 

(1.)  He  recognized  a  swollen  condition  of  the  solitary  glands,  forming 
round  prominences  on  the  surfacn;  of  the  mucous  membrane,  of  various  sizes. 
In  color  these  were  pale,  or  red  round  the  base,  and  dotted  at  the  summit 
with  a  vascular  »\H)i.  These  apiKiarancty  would  occur  about  the  eighteenth 
or  twentieth  day.  At  an  earlier  period  the  congestion  round  the  glands  would 
be  more  int(*nse ;  while  at  a  later  period  the  summits  of  the  prominences 
would  become  disorganized.  Minute  yellow  sloughs  subsequently  form,  which, 
becoming  dctachwl,  leave  an  ulcer  previously  (Krupied  by  the  gland.  The 
mucous  membrane  around  participates  in  the  proce.'^s.  It  is  n^d,  tumid,  and 
covered  with  an  aphthous  layer  of  lymph  to  the  extent  of  one  or  two  inches 
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arouud,  with  three  or  four  solitary  glands  prominent  in  the  midst.  The  nlcen 
which  form  result  from  sloughs  rather  than  from  ulceration,  and  the  di«eve 
still  remains  not  severe  as  regards  the  amount  of  tissue  involved ;  but  a$iodm- 
ration^  the  illness  may  be  prolonged  and  tedious ;  and  the  solitary  gland  cavi- 
ties mav  enlarge  very  much — so  large  as  a  horse-bean. 

(2.)  In  more  severe  forms  a  greater  variety  and  extent  of  tissue  is  involved; 
and  especially  of  the  tubular  glands.  There  is  great  redness,  tumefactioo, 
and  soileniug  of  tissue ;  and  along  with  the  change  of  color  and  of  texture 
the  secretions  are  greatly  altered.  The  clear  mucus  is  highly  charged  with 
albumen,  and  subsequently  with  blood.* 

These  changes  occupy  principally  the  prominences  of  the  transverae  mn. 
The  exudation  on  the  free  surface  in  the  recent  condition  may  form  a  thin 
opaque  membrane  three  or  four  lines  thick.  It  is  homogeneous  and  of  con- 
siderable consistence,  so  that  it  may  be  detached,  and  raised  in  flakes  fron 
the  subjacent  surface.  With  the  exception  of  increased  vascularity,  the  sub- 
jacent mucous  surface  appears  still  unchanged.  A  microscopic  examinadoo 
of  this  exudation  shows  that  it  varies  with  the  severity  of  the  case  to  bodm 
extent.  In  mild  cases  it  is  simply  particles  of  epithelium  mixed  with  amor- 
phous granules.  In  more  severe  forms  the  exudfation  consists  of  fine  genu 
with  nuclei,  mixed  with  elongated  cell-forms  (connective  tissue  cells);  and 
the  examination  of  carefully  prepared  sections  shows  that  such  cxudatioo 
mainly  commences  in  the  tubular  glands,  and  by  proliferation  subsequentlT 
spreads  over  the  mucous  surface  as  described.  In  Dr.  Clouston's  caaes  exaou- 
nation  of  the  fibrinous  layer  (over  the  small  intestine),  in  the  fresh  state, 
showed  its  structure  to  consist  "of  nucleated  cells  like  pus-cells,  puriibrm  celk 
with  nucleus,  and  a  fibrinous  material  between  them."  The  bloodvesKb 
underneath  the  "  fibrous  layer  were  enlarged  and  very  tortuous,  and  on  the 
free  surface  of  the  mucous  membrane,  between  the  villi,  they  could  be  seen 
torn  and  open-mouthed  "  {Med.  Times,  1.  c). 

Exuviae,  or  casts  of  the  intestine,  may  be  thrown  off  in  lai^  masseB  or 
shreds,  leaving  a  raw-looking  vascular  surface  underneath  ;  and  in  some  re- 
spects this  j)rocess  and  these  crusts  are  analogous  to  similar  phenomena  in  croup, 
diphtheria,  dijumenorrhfra,  and  to  typhoid  fever.  By  carefully  examining  the 
evaoujitions,  inqx^rtant  information  may  be  obtained  as  to  the  nature  of  the 
pmcess  going  on  in  the  intestines.  Dr.  Goodcve,  of  Calcutta,  han  made  some 
valuable  observations  of  this  kind.  He  recommends  that  the  evacuations 
should  be  washed  with  water,  so  as  to  get  rid  of  the  fecal  matters  entirelv, 
and  to  leave  the  swlinient,  which  is  the  product  of  the  colonic  disease,  free 
from  bile,  fecal  matter,  and  offensive  smell.  This  sediment  has  been  found 
by  Dr.  Chuckerbutty  to  consist  of  ropy,  gelatinous,  branny,  or  thready  mucus; 
lynq)h  in  shreds  or  granular  masses ;  pus ;  fa?ces ;  and  slouglis.  He  observed 
that  patches  of  membrane,  half  an  inch  or  an  inch  or  more  in  size,  are  i^a^^t 
off  as  sloughs.  These  exuviae  are  thin,  membninous,  and  sometimes  infil- 
tnited  with  pus;  or  they  are  thick  and  of  a  yellowish-brown  color.  It  is  not 
till  af\er  the  eighth  or  twelfth  day  of  the  disease  that  such  sloughs  are  east  off. 
In  these  respects  they  may  be  considered  similar  to  those  cast  off  from  Peyer'i? 
patches  in  typhoid  fever.  After  these  shreds  are  c;ist  off  the  symptoms  di- 
minish, and  the  patient  oflen  gets  well  rapidly. 

In  a  series  of  cases,  with  remarks  illustrative  of  the  "Pathology  of  Dvi^ 
enterv,"  Dr.  Chuckerbutty  describes  the  following  .conditions  a**  indurated  W 


*  Some  account  of  the  chemistry  of  the  *»tools  in  dysentery  has  b<*on  given  by  Oei- 
terlen,  who  describes  an  excessive  elimination  of  water  and  of  albumen.  It  iii  v*ry 
dejiirahle  that  thi;;  oh9<'rvation  should  Ix)  verified  in  India.  The  stools  should  be  col- 
lected free  from  urine ;  and  the  albumen  should  be  estimated  seimrately  from  any  in- 
soluble sediin(>nt.  If  in  severe  cases  two  and  a  half  ounces  (tf  albumen  are  passed  in 
t  wenty-four  hours  by  stool,  it  is  impossible  to  overestimate  the  importance  of  such 
an  occurrence. 
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the  various  kinds  of  exuvix  cast  off  in  dysentery  and  recovered  by  the  wash* 
ing  process  of  Groodeve : 

Character  of  Sloughs.  Conditions  Dknotbd. 

Eochymoscd, Abraded  or  minute  ulcers ;  intestinal  apo- 
plexy. 

Compact  gray  or  light  yellow,        .  Acute  phlegmonous  dysentery. 

TbicK  nu8 — iniiltrated  mucus,  .         .  Erysipelatous  dysentery. 

Raggea, Gangrene. 

Dark  olive, Secondary  gangrene  of  mucous  coat. 

Thin  black,  plain,  or  tubular, .        .        .  Primary  gangrene  of  mucous  coat. 

Shreddy, Gangrene  in  either  mucous  or  cellular  coat. 

Molecular,  or  putrilage,  .  .  Disintegration  of  tissue. 

Flaky  epithelial,      .        .        .   '     .        .  Commencing  gangrene  of  mucous  mem- 
brane. 

Shaggy, Violent  inflammatory  action. 

Free  filamentous  (simple),  .  Primary  gangrene  in  submucous  tissue. 

*'  (pus-inflltrated),  .        .  Submucous  cellulitis. 

Ring-abaped, Ring-shaped  ulceration  in  mucous  folds. 

Ditcoid, Circular  ulcers  in  ecchymosed  patches. 

During  the  shedding  of  the  shreds  the  patients  are  much  griped,  and  they 
pass  with  straining  the  sanguinoleut  masses,  or  slimy  mucus  m  small  quanti- 
ties, and  generally  without  fecal  matter,  fifteen  or  even  twenty  times  a  day. 
Then  a  period  of  cure  and  improvement  supervenes,  with  diminution  of  the 
stools  or  of  the  fecal  discharges, — not  simply  by  resolution,  but  a  termination 
by  elimination  of  the  specific  sloughs  or  lesions  which  have  formed  in  the 
course  of  the  disease.  In  this  respect  the  phenomena  seem  analogous  to  what 
occurs  in  typhoid  fever.  When  these  membranous  flakes  are  not  shed,  but 
retained  ana  ultimately  separated  in  large  pieces,  there  is  cousiderahle  danger 
attending  the  process.  Discharges  of  blood  and  fatal  hemorrhages  may  ensue. 
Morehead  records  eight  cases  of  this  kind  in  India,  and  four  of  them  were 
&tal,  of  whom  one  died  from  hemorrhage.  To  account  for  this  hemorrhage, 
it  has  been  observed  that  changes  go  on  between  the  intertubular  connective 
tissue  and  the  substance  of  this  exudation,  which  tend  to  its  organization  or 
supply  ¥rith  blood,  and  subsequently  to  its  destruction,  separation,  or  removal 
by  ulceration.  In  vertical  sections,  down  to  and  through  the  mucous  mem- 
brane, I  have  seen  fine  bloodvessels,  in  loops  and  bulbous  csecal  ends,  shoot- 
ing upwards  beyond  the  mucous  surface  into  the  exudation ;  and  when  such 
exudation  was  forcibly  removed  from  off  the  mucous  surface,  the  membrane 
on  which  it  lay  was  found  to  be  highly  vascular,  and  numerous  minute  rup- 
tured vessels  snowed  their  torn  mouths,  by  minute  ])oiuts  of  exuding  blood. 
Dr,  Morehead  records  a  similar  observation  as  regards  the  connection  of  the 
exudation  with  the  subjacent  mucous  tissue,  '*  through  the  medium  of  what 
appeared  to  be  small  capillary  vessels,  the  mucous  membrane  beneath  beine 
vascular"  {Bej^earches  on  lyisenae  in  India,  p.  241).  In  a  case  that  proved 
&tal  at  the  end  of  six  weeks,  and  in  which  the  gut  was  so  friable  that  almost 
the  least  current  of  water  tore  it  up.  Dr.  Cloustou  noticed  that  "  in  the  rectum 
blood-clots  projected  from  the  open  mouths  of  arteries." 

When  such  a  state  of  vascular  action  in  the  mucous  membrane  and  exu- 
dation has  existed  for  a  lengthened  |)eriod,  the  tissue  of  the  gut  becomes 
greatly  thickened,  and  at  the  same  time  less  coherent.  These  thickened 
portions  grow  luxuriantlv,  just  as  isolated  patches  in  a  field  of  green  wheat 
grow  more  luxuriantly  than  others,  being  supplied  with  a  greater  amount  of 
nutritive  material,  as  the  thickened  patches  of  mucous  membrane  are  sup- 

{>lied  with  more  enlarged,  more  tortuous,  and  more  extensively  distributed 
oops  of  bloodvesst^ls.  These  thickened  masses  of  dysenteric  exudation  con- 
tinue to  fuugatc  and  grow  from  a  hardened  base,  from  which  the  numerous 
bloodvessels  pass  into  the  growing  masses.     In  this  way  the  warty  condition 
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of  the  mucous  membrane  in  chronic  cases  undoubtedly  results.  The  new 
material  evinces  a  disposition  to  contract.  The  calibre  or  bore  of  the  gut 
gradually  diminishes,  and  its  texture  becomes  so  brittle  that  slight  force  m 
pulling  up  a  piece  of  such  intestine  out  of  its  place  will  readily  cause  it  to 
break  asunder. 

As  to  ulceration,  it  may  be  readily  understood,  with  such  varied  leaow, 
that  the  formation  of  ulcers  does  not  take  place  in  any  uniform  mode;  aid 
the  following  statement  is  given  as  a  summary  of  the  prooesses  from  which 
ulceration  may  proceed: 

(1.)  It  may  occur  after  intumescence,  softening,  and  simple  olceration  of 
one  or  of  several  lenticular  solitary  glands. 

(2.^  After  intumescence,  softening,  and  sphacelus  of  many  solitary  lentica- 
lar  glands  and  the  intervening  tissue  in  one  mass. 

(3.)  After  softening  of  the  tubular  structure  and  the  detachment  of  slouglu, 
ulceration  follows  the  intumescence  and  proliferation  of  growtha  from  the 
tubes  which  cover  the  surface  as  a  "croupous,"  "catarrhal,"  or  "diphtheritic** 
exudation,  and  to  which  the  name  of  "aphthous  erosions"  has  been  aj^lied. 

(4.)  After  submucous  inflammation  and  new  growths,  with  fibrinoua  and 
mucinous  efiusiou. 

(5.)  After  intertubular  inflammation,  and  after  inflammation  surroondiog 
the  base  of  inflamed  glands. 

(6.)  After  the  formation  of  submucous  abscess. 

(7.)  By  changes  of  an  ulcerative  nature,  commencing  in  the  vascolar  exu- 
dation itself,  as  in  scorbutic  cases. 

The  circular  ulcers,  for  the  most  part,  originate  in  the  solitary  glaodi 
(Parkes,  Baly),  or  in  circular  patches  of  tubes  (Morehead),  similariy  to 
the  stomach  ulceration,  as  descrioed  by  Drs.  Handfield  Jones  and  Brinton; 
or  such  circular  ulcers  may  result  from  both,  as  when  a  solitary  gland  ii  de- 
stroyed it  carries  with  its  destruction  some  of  the  adjacent  tubes.  In  such 
cases  the  colon  presents  prominent  little  masses,  about  the  size  of  a  pea,  which 
burst  readily  on  pressure,  and  give  forth  fluid  contents  like  pus.  Such  ab- 
scesses may  open  spontaneously  upon  the  mucous  surface  through  the  short 
canal  leading  from  the  vesicular  gland  (now  an  abscess),  imbedded  in  the 
submucous  tissue,  and  between  the  tubular  glands.  They  undermine  the 
tubular  jrland  sub^Jtauce,  and  carry  off  shreds  or  patches  of  the  surrounding 
tissue.  They  may  thus  be  seen  in  all  stagas,  and  sometimes  almost  symmet- 
rically arranged  in  a  double  row  along  the  colon  (Bleeker,  Morhiead;. 
Many  of  these  little  al)scess  cavities  are  also  formed  below  patches  of  thick 
exudation  (Haspel). 

The  trafutverse  \dcer»  are  due  to  the  transverse  arrangement  of  folds,  on 
which  the  exudation  and  textures  ulcerate,  as  already  described;  and  I  have 
known  the  transverse  rupturing  of  very  thick  exudation  mistaken  at  post- 
mortem examinations  for  ulceration,  on  seeing  the  raw  vascular  surface  of  the 
tissue  exposed  below  at  the  l)()ttoni  of  the  rent. 

Microscopically  the  exudation  in  its  most  recent  condition  may  be  seen  to 
be  composed  of  fine  germs  and  nuclei,  with  elongated  nuclear  cells.  It  ap- 
pears to  he  chiefly  exuded  into  the  follicular  an<l  tubular  api>aratus  of  the 
mucous  membrane,  and  gradually  accumulating  there,  is  pusheil  upwards  to 
the  mucous  surface,  which  it  finally  overspreads  as  a  whitish  coat,  coherent 
and  uniform,  susceptible  of  vascular  organization,  and  tending  to  ulcerate. 

Morbid  Anatomy  of  the  Tissues  m  Chronic  Dysentery. — In  the  true 
chronic  form  of  dysentery  the  exudation  already  noticed  undergoes  various 
changes.  It  may  be  thrown  off  from  the  mucous  surface  altogether,  leaving 
that  surface  bare  and  raw-looking,  as  if  ulcerated ;  but  a  close  inspection  will 
show  that  the  surface  is  entire  and  highly  vascular.  If  it  is  not  thrown  off, 
it  may  undergo  a  cH)nsiderable  amoimt  of  organization ;  after  which  it  appean 
that  a  process  of  ulceration  may  be  established  upon'  its  surface,  just  as  in 
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any  other  soft  tissue.  This  ulcerative  process  may  extend  through  the  whole 
exudation,  even  to  the  surface  of  the  mucous  membrane,  which  it  may  pene- 
trate also,  and  involve  the  tissues  of  the  intestine  in  the  ulcerative  process 
close  to  the  peritoneal  coat.  Perforation  of  the  peritoneum  is  by  no  means 
imcommon. 

In  the  chronic  forms  of  dysentery  there  is  a  very  constant  morbid  change 
to  be  observed,  consisting  in  the  deposit  of  black  granular  matter  on  some 
parts  of  the  mucous  membrane.  It  may  be  regarded  as  the  result  of  exces- 
sive vascular  action,  and  of  subsequent  changes  in  the  extravasated  blood, 
elements  which  mark  the  site  of  the  melanic  spot  (pigmentary  degeneration ; 
seep.  127,  vol.  i). 

Tne  sigmoid  flexure  of  the  colon  is  perhaps  the  most  frequentlv  and  the 
most  extensively  diseased,  and  the  lesion  is  most  expressed  towards  the  rec- 
tum. In  very  severe  cases  the  exudation  extends  over  the  whole  extent  of  the 
mucous  surface  of  the  coUnif  which  appears  covered  with  black,  grumous,  car- 
bonized-looking  masses,  even  to  the  upper  part.  Ulceration  is  most  frequently 
seen  in  the  sigmoid  flexure,  destroying  at  once  the  exudation  and  the  mucous 
membrane,  so  as  to  expose  the  muscular  tissue  of  the  gut,  which  is  red  and  irri- 
table. An  appearance  of  ulceration  often  extends  in  lines  across  the  gut,  so 
as  to  embrace  its  whole  calibre  in  some  parts.  This  is  sometimes,  however, 
only  an  appearance  of  ulceration,  caused  by  the  separation  of  the  exudation 
when  it  is  thick,  exposing  the  highly  vascular  mucous  surface  below,  which 
looks  raw  and  ulcerated.  When  the  gut  is  opened  in  the  usual  way  after 
death,  and  extended  on  a  flat  surface,  the  change  from  the  hitherto  curved 
condition  of  the  intestine  is  so  great  as  to  cause  rupture  or  separation  between 
masses  of  exudation,  especially  in  places  where  it  is  thick ;  thus  giving  rise 
to  the  appearance  noticed,  and  which  has  sometimes  been  described  as  ulcera- 
tion, in  long-continued  chronic  cases  the  rectum  is  generally  studded  over 
with  punched-out-looking  ulcers,  with  bloodlet^s  bases  and  thin  anaemic  edges ; 
and  the  melanotic  dei>osit,  already  noticed,  is  here  seen  in  the  greatest  abun- 
dance. Evidence  of  healed  ulcers,  with  partially  renewed  mucous  tissue  cov- 
ering them,  are  not  uncommon  in  this  locality,  their  place  being  indicated  by 
the  amount  of  black  matter.  The  gland  tissue,  however,  is  not  reproduced  in 
the  cicatrix  substance. 

Morbid  Anatomy  of  the  Tissues  in  Complex  Cases  of  Dysentery. — In  the 
class  of  dysenteric  cases  which  may  be  called  complex  there  are  a  variety 
of  lesions,  the  pathological  significance  of  which  as  to  extent,  form,  origin, 
and  locality,  renders  the  cw^as  of  dysentery  in  which  they  are  found  of  a  very 
complex  kmd.  The  lesions  which  chiefly  tend  to  render  cases  of  dysentery 
complex,  are, — 

(1.)  Extension  of  the  dysenteric  process  over  the  mucous  membrane  of  the 
small  intestine. 

(2.)  Deposits  and  ulcerations  in  the  glands  of  Peyer,  as  well  as  in  the  gen- 
eral tubular  structure  near  the  ileo-cjecal  valve. 

(3.)  Atrophy  of  the  glandular  parts  of  the  mucous  membrane  of  the  alimen- 
tary canal. 

(4.)  Secondary  lesions  of  serous  membranes. 

(5.)  Secondary  lesions  of  solid  viscera  in  the  cavities  of  the  abdomen  and 
thorax. 

(6.)  Secondary  lesions  due  to  the  syphilitic,  scorbutic,  typhus,  or  tubercu- 
lous  states,  or  to  the  influence  of  malana. 

In  some  raj>id  and  acute  cases  of  dyttentery  {^wc  out  of  twenty-eight  cases,  as 
observeil  by  Dr.  Baly )  it  has  been  noticed  that  the  process  bv  whicli  the  dyseti- 
terie  Uutiotut  were  developed  in  the  large  intestine  extended  beyond  the  ileo- 
cecal valve,  and  brouglit  about  an  action  in  the  small  intestine  similar  to 
that  in  the  colon.  As  much  as  the  lower  two-thirds  of  the  ileum  have  been 
involved  in  this  process,  while  the  upper  portion  has  been  found  intensely  con- 
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gested.  In  one  case  of  dyserderyy  Dr.  Cheyne  says  he  fouDd  an  exudation  of 
lymph  extending  nearly  oyer  the  whole  of  the  jejunum.  If  the  stomach  par 
ticipates  in  the  disease,  the  mucous  membrane  may  be  merely  diffusely  in- 
flamed,  or  of  a  red  or  yiolet  color,  its  surface  granulated,  and  its  teztore 
broken  by  the  slightest  touch.  More  commonly  the  color  of  the  mucous  mem- 
brane is  natural,  but  on  its  surface  a  number  of  ecchymosed  spots,  or  small 
ulcers,  are  seen,  with  edges  so  sharp,  clean,  and  peq>endicular,  that  they  ap- 
pear as  if  made  with  a  punch.  In  other  cases  the  tubular  glands,  as  well  is 
the  solitar}'  and  aggregate  glands  of  Peyer,  haye  shown  yarioua  stages  of 
morbid  action.  The  absorbent  mesenteric  glands  are  rarely  affected  (Balt); 
but,  except  in  cases  of  secondary  hepatic  abscess,  they  were  found  enlarged 
and  inflamed  in  all  cases  of  Indian  dysentery  (Parkbs),  and  also  in  the  dysen- 
tery associated  with  scorbutiis. 

Dj  far  the  most  common  condition,  howeyer,  in  chronic  cases  of  dytenterff 
especially,  is  that  which  is  due  to  atrophy  of  the  mucous  membrane.  As  an 
atrophic  change,  it  may  be  ascribed  to  the  general  wasting  (marasmic)  pro- 
cesses which  take  place  to  a  great  extent  throughout  the  system  in  cases  of 
chronic  dysentery.  In  this  complex  state  the  mucous  membrane  of  the  nnatt 
intestine  appears  pale,  thin,  and  worn, — a  condition  which  pervades  the 
^eater  part  of  the  alimentary  canal,  and  which  is  especially  made  manifieit 
m  the  Hying  as  well  as  in  the  dead  by  the  condition  of  the  mucous  membrane 
of  the  mouth.  On  turning  down  the  lips,  the  mucous  glands  are  seen  dis- 
tinctly projecting  through  the  thin  pale  labial  and  buccal  mucous  membrane. 
When  such  cases  are  examined  after  death,  the  structure  of  the  solitary  glands 
and  of  Peyer's  patches  are  found  to  be  degenerated  and  wasted  ;  no  gland- 
cells  are  to  be  seen,  and  their  place  is  supplied  by  fibroid  tissue,  with  some 
yascular  injection  round  the  reticulated  spaces.  In  other  instances  a  deposit 
of  black  pigment  surrounds  the  locality  of  the  glands,  which  indicates  the 
long-continued  process  of  ya.«*cular  action  previous  to  their  atrophy.  Asso- 
ciated with  this  general  atrophic  state,  some  gland-patches  may  oe  observed 
in  an  apparently  opposite  state — that  is,  distended,  and  sometimes  engorged ; 
but,  on  examination,  their  contents  api)ear  to  be  undergoing  a  molecular, 
melanotic,  and  generally  fatty  degeneration,  probablv  preparatory  to  complete 
evacuation  and  destruction  of  the  gland-element.  These  two  apparently  op- 
posite conditions,  coexisting  in  the  same  cases,  appear  to  indicate  that  the 
one  condition  is  but  the  antecedent  of  the  other ;  and  that  the  atrophy  aad 
degeneration  is  the  last  result  of  a  series  of  morbid  processes  commencing  in 
the  engorged  gland-cavities. 

In  parts  of  the  mucous  tissue  which  exhibited  the  opposite  conditions  of  ex- 
treme hypertrophy  an<l  extreme  atrophy,  the  s|xjcific  gravity  of  the  former 
indicated  l.()4(),  while  the  thin  and  wasted  part  of  the  intestine  indicated  a 
specific  gravity  of  1.03(>  to  1.030. 

There  is  now  abundance  of  evidence  to  show  that  in  some  endemic  caises,  or 
in  epidemics  of  dysentery  in  some  places,  there  is  a  tendency  to  the  secondary 
affections  of  organs  or  parts,  during  or  subsequent  to  the  development  of  the 
dysenteric  process.  Some  look  upon  these  sect)U(lary  processes  in  relation  to 
the  dysentery  as  in  the  relation  of  effect  following  a  cause;  or  that  there  Is  an 
immediate  and  direct  connection  Ix^tween  the  primary  dysenteric  process  and 
the  secondary  lesion.  .Such  a  relation.ship  ha.^  not  been  .^hown  to  exist  in  all 
cases ;  and  it  is  more  probable  that  the  dyttenterif  j)r(x*ess,  when  it  oj)erattt4 
on  the  system  during  a  protracted  period,  prcnlisposes,  as  many  other  morbid 
.states  do,  to  the  development  of  seccmdarv  l(K*al  lesions  in  distant  |)arts. 

The  anichnoid,  the  pleurje,  the  iwricanlium,  and  the  ])eritoneum  have  each 
and  all  of  them  in  s(mie  instances  been  the  seat  of  opacities  or  of  fluid  exuda- 
tions in  dysenteric  cases. 

Of  morl)id  states  of  the  solid  viscera,  associated  with  dj-sentery,  by  far  the 
most  frequent  complication  is  that  with  the  kidney  oxid  the  liver.     With  regard 
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to  the  kidneys,  their  relation  to  the  bowel  affection  Ls  as  yet  obscure  ;  but  in 
mild  cases,  proceeding  to  a  favorable  termination,  there  is  no  albumen  and 
no  casts  in  the  urine.  When,  on  the  other  hand,  the  dysentery  is  severe,  it 
continues  some  time  before  exudation  appears  in  the  urine,  and  then  its  occur- 
rence is  preceded  and  attended  by  putridity  of  the  copious  stools,  by  status 
nervomu,  collapse,  and  paralytic  phenomena.  If  the  renal  affection  occurs 
early,  so  much  more  severe  is  the  case,  and  death  usually  speedily  ensues. 
The  kidneys  after  death  are  seen  to  be  highly  congested,  the  tubes  loaded 
with  exucfation  cells,  and  detritus  (Zimmerman,  Syden.  Society  Year-Book 
for  1861). 

The  association  of  hepatic  disease  vnth  dysentery  would  seem  to  be  most 
frequent  in  the  climate  of  the  East  Indies,  and  in  such  climates  as  have  a 
similar  influence  (Martin).  In  the  Bombay  Army,  out  of  thirty  fatal  cases 
of  dysentery,  twelve  were  attended  with  hepatic  abscess  (Morehead).  Dr. 
Macpherson,  Sir  James  McGrigor,  Dr.  Parkea,  and  Mr.  Henry  Marshall, 
eave  similar  statistical  results  of  their  experience  at  Calcutta,  Moulmein,  and 
Ceylon.  The  French  surgeons  in  the  province  of  Oran,  in  Algeria,  state  that 
hepatitis  and  consequent  abscess  were  frequently  coincident  with  dysentery. 
Dr.  Parkes  observes,  that  if  the  functional  morbid  state  of  the  liver  is  to  be 
judged  of  by  chemical  analysis  of  the  secretion  of  that  viscus,  the  liver  is 
found  to  be  diseased,  more  or  less,  in  every  case  of  dysentery.  Dr.  W.  J. 
Moore,  Assistant-Surgeon  of  the  Bombay  Army,  has  collected  a  valuable 
series  of  statistics,  which  sets  in  a  stronger  light  than  hitherto  the  relation  of 
hepatic  legions  to  dysentery.  The  records  of  five  independent  observers  show 
lettons  of  the  liver  (not  being  abscesses)  in  about  57  per  cent,  of  the  cases ; 
while  the  number  of  cases  in  which  abscess  was  observed  averages  about  18 
per  cent.  (Grant's  Annals  of  Military  and  Naval  Surgery,  vol.  i,  p.  227).  The 
tendencv  to  hepatic  complication  was  found  in  Algeria  to  increase  with  age, 
and  with  the  length  of  service  in  that  country.  It  appears,  however,  that 
hepatic  abscess  is  but  rarely  associated  with  dysentery  in  natives  of  those 
warm  climates  ;  and  amongst  British  subjects  in  their  native  climate  it  seems 
equally  rare.  In  the  Millbank  Prison,  ''  out  of  many  hundred  cases,  not  one 
has  been  complicated  with  hepatic  abscess.*^  It  does  not  appear,  however, 
that  the  influence  of  the  climate  of  the  East  alone  on  Europeans  tends  to  the 
hepatic  complication,  for  "  in  the  Peninsular  Army,  under  the  Duke  of  Wel- 
lington, the  spleen,  the  liver,  and  the  mesentery  were  generally  found  diseased 
in  cases  of  dysentery ;  so  were  these  viscera  in  the  epidemic  dysentery  of  Ire- 
land" (Martin).  In  the  dysentery  of  the  allied  armies  in  the  hospitals  of 
Scutari  and  the  Crimea  during  the  late  Russian  war,  hepatic  abscess  was  of 
rare  occurrence.  Dr.  Budd  attempts  to  explain  how  hepatic  abscess  is  a  con- 
sequence of  dysentery  through  the  vitiation  of  the  portal  blood  from  the  mor- 
bid intestines.  But  the  evidence  tends  rather  to  show  that  the  hepatic  lesion 
and  the  dysentery  are  each  excited  by  the  same  cause.  If  Dr.  Budd's  theory 
were  correct,  we  ought  to  have  liver  abscess  a  common  occurrence  after  ulcera- 
tions of  typhoid  fever,  and  after  those  of  tubercuhms  lesions  of  the  intestines; 
but  we  do  not  find  that  such  a  lesion  of  the  liver  is  usual  in  such  cases. 

Regarding  hepatic  complication  in  dysentery,  the  following  conclusions  may 
be  stated : 

(1.)  That  dysentery,  in  a  great  number  of  cases,  more  than  a  half,  com- 
mences and  runs  its  course  complicated  by  obvious  functional  hepatic  disease. 

(2.)  That  the  he|)atie  disorder  and  the  dysentery  acknowledge  a  common 
cause  and  disease-process. 

(3.)  That  about  18  per  cent,  of  the  fatal  cases  of  dysejitery  are  complicates! 
with  hepatic  abs<>ess ;  and  about  57  per  cent,  with  hepatic  lesions. 

(4.)  That  in  a  few  of  these  cases  ulceration  of  tlie  intestine  may  be  the 
primary  disease,  and  the  source  of  the  hepatic  abscess  by  the  phenomena  of 
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thrombosis  and  embolism  in  connection  with  the  pelvic  Yeins  and  ydns  of  the 
mesocolon. 

The  occurrence  of  hepatic  abscess  with  dysentery  has  been  generally  viewed 
as  a  result  of  phlebitis ;  but  Dr.  Parkes,  after  the  most  careful  obuervatioD  of 
such  cases,  never  found  the  slightest  trace  of  inflammation  in  the  small  veiDB 
of  the  intestine,  while  no  direct  proof  has  been  advanced  of  the  mcdiatioo  of 
the  portal  blood  in  the  process ;  and  in  conclusion,  writes  Dr.  Henoch, "  I 
believe  we  must  give  the  preference  to  that  view  which  regards  the  two  dis- 
eased processes,  dysentery  and  abscess  of  the  liver,  as  running  their  course 
together,  dependent  upon  one  and  the  same  cause ;  in  favor  of  which  view  ii 
the  circumstance,  that  in  hot  climates  abscess  of  the  liver  very  frequently  ocean 
associated  with  remittent  fevers,  or  consecutive  to  them,  without  diasection 
exhibiting  any  ulceration  of  the  mucous  membrane  of  the  intestine/'  {Brit. 
and  For,  Med.-Chir,  RevieWy  July,  1854;  see  also  Dr.  Morehead,  in  Briiuk 
Medical  Jounml,  March  20,  1869.)  The  comparative  frequency  of  the  occur 
rence  of  hepatic  abscesses  may  be  seen  from  the  following  statement : 

In  CalciUta  General  Hospital  they  occur  at  the  rate  of  13.1  per  cent.  (Mao- 
PIIER80N) ;  in  the  Medical  College  Hospital,  at  the  rate  of  25.9  {)er  cent;  in 
Bombay  General  Hospital,  at  the  rate  of  40  per  cent.  (Moreiiead)  ;  and  in 
Madras  Presidency,  at  the  rate  of  50.97  (Annesley),  19.35  (Parkbb),  17.9 
(Innes,  at  Secunderabad ) ;  Macnamara,  in  Madras,  50.9  per  cent.;  French 
surgeons  in  Algeria,  12.7  per  cent.;  Eyre,  of  the  Madras  Fusileers,  22.8; 
Waring,  in  various  localities  not  stated,  23.5  per  cent.;  Stovell,  in  Euro- 
pean General  Hospital,  Bombay,  19.3  per  cent. ;  Leith,  in  Bombay,  8.5  and 
15.2  jK»r  cent. ;  ana  Marshall,  in  Ceylon,  28.8  j)er  cent. 

Too  much  attention  and  importance  seem  to  have  been  put  upon  abecen  of 
the  liver  per  se,  irrespective  of  other  obviously  morbid  conditions  of  that 
organ — e,  g,,  impaired  function,  congestion,  enlargement.  To  regard  second- 
ary hepatic  abscess  as  due  to  absorption  of  pus  or  other  morbific  matter  from 
ulcerating  mucous  membrane,  or  to  a  true  phlebitb,  is  to  take  too  narrow  a 
view  of  the  relation  of  liver-disease  to  dysentery ;  for,  if  we  are  to  judge  by 
the  condition  of  the  bile  alone,  the  liver  is  disoa.sed  (in  function,  at  lea«tj  in 
every  cas(;  of  dysentery  (Parkios).  The  contrast  of  the  results  given  in  the 
above  table,  with  the  result  of  the  cases  seen  in  colder  climates,  is  indeed  re- 
markable. Baly*s  exi)erienoe  yielded  him  no  absce,<ses  of  the  liver.  Finger, 
of  Pnigue,  dissected  281  ca^es  of  dysenter}'  between  184G  and  1848,  and 
found  no  abscess  of  the  liver.  Broussais  records  seventeen  disvections  of 
dysentery  in  the  cump  during  1805  and  1806,  and  no  abscesses  of  the  liver. 
Rokitanskv  has  never  found  the  liver  visibly  disease<l  in  cases  of  dvsenterv; 
and  in  China,  where  dysentery,  as  a  rule,  is  very  fatal  to  P^uropeans,  the 
rarity  of  hepatic  abscess  is  said  to  have  been  remarkable  (Dr.  \Vilson  in 
RecAmh  of  Hoi<pital  Ship  "  Minden  "). 

On  the  whole,  it  will  be  seen  that  the  association  of  dysentery  with  hepatic 
abscess  is  not  equally  fre<iuent  in  all  countries,  nor  in  all  ej)idemics.  It  seems 
to  have  been  most  frequent  in  the  climate?  of  the  East  Indies,  and  in  the 
Bombay  army  e.-ipecially  (Moreiiead,  Parkes).  There  are  some  epidemics 
in  Europe  in  which  the  hepatic  lesion  has  been  observed ;  e,  g,,  in  Dublin, 
1818,  it  was  observed  in  four  out  of  thirty  cases  (Ciievne).  It  would  there- 
fore apiH?ar  that  the  poij*on  which  causes  dysentery  has  at  some  times*  and 
places  the  power  of  esUiblishing  hepatic  complication  so  severe  as  to  lead  U) 
abscess ;  at  other  times  and  places  it  seems  to  be  Klss  vinilent. 

The  sj)I('en  and  pancreas  are  sometimes  also  found  diseased ;  and  Mr.  Twin- 
ing notices  the  former  as  one  of  the  most  fatal  complications  of  dysenten'  in 
the  KiiA  Indies.  These  viscera  are  found  either  enlargeii  and  softenetl,  or 
enlarged  and  indurated,  the  spleen  being  sometimes  the  seat  of  abscesi*. 

Of  thoracic  viscera,  the  lungs  have  sometimes  exhibited  a  great  tendency 
to  secondary  morbid  processes  in  dysenteric  cases.     This  was  especially  the 
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case  in  the  dysentery  of  the  allied  armies  during  the  late  Russian  war,  where 
otherwise  pulmonic  lesions  were  rare. 

The  pulmonic  lesions  associated  with  the  dysenteric  process  were  as  fol- 
lows: (1.)  More  or  less  extensive  lesion  of  the  bronchial  membrane,  the 
finer  ramifications  of  the  tubes  being  filled  with  frothy  mucus  and  pus-like 
exudation,  and  associated  with  extensive  vesicular  bronchitis:  there  were 
well-marked  spots  of  lobular  pneumonia.  (2.)  Exudations  into  the  pulmo- 
nary parenchyma,  chiefly  in  the  form  of  isolated  deposits  of  considerable 
density,  disseminated  through  the  substance  of  the  lungs.  These  masses 
passed  into  a  purulent  condition,  and  microscopically  they  were  composed 
of  broken-up  cells,  granular  matter,  and  pus-elements. 

The  last  class  of  conditions  which  render  cases  of  dysentery  complex  is  the 
alliance  of  other  disease-processes  with  dysenteiy.  Such  cases  are  generally 
of  a  very  protracted  duration ;  and  the  associated  morbid  lesions  are  not  only 
complex  Irom  the  number  of  morbid  processes  developed  and  the  organs  at- 
tacked, but  they  are  complex  from  the  variety  of  kind,  degree,  and  extent  of 
the  coexistent  affections.  Many  disease-processes  may  be  observed  to  coexist 
in  one  patient ;  and  such  multiplicity  of  disease-processes  tends  greatly  to 
multiply  the  number  of  the  anatomical  local  lesions,  and  thereby  still  more  to 
complicate  the  case. 

I^sentery  "  is  foimd  to  complicate  readily  in  all  climates  ¥rith  the  prevail- 
ing fevers."  Within  the  tropics  it  is  frequently  associated  with  remittent  and 
intermittent  fevers;  in  the  geographical  region  of  typhus  fever  it  is  a  most 
frequent  complication,  under  various  circumstances,  and  becomes  capable  of 
propagation  from  person  to  person ;  and  lastly,  it  is  also  occasionally  com- 
plicated with  scurvy.  When  dysentery  follows  upon,  or  is  associated  with, 
intermittent  fever,  the  spleen  will  frequently  become  enlarged,  indicated  in 
the  outset  by  general  ansemia,  or  splenic  cachexia,  with  a  low  asthenic  type 
of  dysentery. 

The  scoroutic  complication  is  developed  in  cases  of  dysentery  when  the 
supply  of  food  has  been  deficient  in  fresh  vegetables,  or  when  it  consists  in 
whole  or  in  the  greater  part  of  salted  meat.  Sir  Gilbert  Blane  asserts  that 
the  complication  has  been  known  to  arise  among  prisoners  of  war,  living 
entirely  on  fresh  (animal)  diet. 

"The  most  terrible  instance  of  suffering  from  this  cause,"  writes  Sir 
Ranald  Martin,  "  was  that  of  the  European  portion  of  the  force  employed 
in  Ava  during  the  first  Burmese  war,  where  they  were  for  six  and  a  half 
months  fed  on  salt  rations,  and  where  48  per  cent,  perished  within  ten  months, 
principally  by  dysentery  with  the  scorbutic  state."  Such  disasters  have  since 
Deen  equalled,  if  not  surpassed,  by  the  sufferings  of  our  troops  in  the  camp 
before  Sebastopol  during  the  winters  of  1854-55,  under  the  infiueuce  of  ex- 
posure, fatigue,  and  contmued  rations  of  salt  meat  and  green  coff'ee. 

The  following  is  the  account  which  Dr.  Clymer  has  given  of  the  morbid 
anatomy  of  the  lesions  seen  in  the  chronic  camp  dysentery  of  the  American 
armies  during  the  war  of  1861  to  1865.  The  account  seems  to  bring  the 
cases  under  this  part  of  the  subject, — namely,  "  Complex  Cases  of  Dysentery" 

He  arranges  the  anatomical  character  of  the  lesions  under  the  four  follow- 
ing groui^ : 

"(1.)  Follicular  lesions  of  the  colon,  presenting  all  the  transition  forms  of 
simple  enlargement  of  the  solitary  follicles,  rupture  of  the  same,  and  the  for- 
mation of  rounded  or  oval  ulcers,  extending  nearly  or  quite  to  the  muscular 
coat,  looking  2is  if  they  had  been  cut  out  with  a  punch,  on  a  grayish  or  yel- 
lowish-gray base,  and  sometimes  filled  with  mucus,  at  other  times  pus.  The 
enlarged  follicles  are  occasionally  the  seat  of  pigment-de{)osits ;  and  in  some 
cases  an  areola  of  pigment,  deposited  in  and  among  the  glands  of  LiclxTkuhn, 
mrrounds  the  enlarged  and  solitary  black  follicles.  This  was  found  gener- 
ally in  patients  who  had  died  of  some  other  disease,  as  intercurrent  camp 
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fever,  &c.  The  colon  is  usually  more  or  less  thickened,  even  to  the  amoant 
of  a  quarter  of  an  inch.  Its  texture,  when  cut  into,  is  frequently  tough  and 
lardaceous,  and  often  softened.  The  color  of  the  mucous  membrane  of  the 
colon  is  seldom  natural,  being  ash  or  slate-colored,  or  greenish-red,  reddi^- 
brown,  or  reddish-black ;  at  times  there  are  patches  of  congestion. 

''  (2.)  The  extension  and  agglomeration  of  the  follicular  ulcers,  by  burrow- 
ing in  the  submucous  connective  tissue,  destroy  large  portions  of  the  mucous 
membrane  by  vast  erosions.  The  mucous  layer,  containing  the  glands  of 
Lieberkiihn,  'undermined  by  the  extension  of  the  ulcer,  not  unfrequentlj 
hangs  in  shreds  like  a  fringe  from  its  edge,  the  undermined  portion  bdng 
occasionally  destroyed  by  ulceration,  but  more  frequently  by  sloughing.  In 
such  cases  the  mucous  membrane  is  generally  of  a  slate,  dark-red,  brownish, 
or  greenish-brown  color;  the  base  of  the  ulcers  is  yellowish  or  yellowish- 
brown,  often  with  brown  or  blackish  sloughs  adhenng  to  their  surface  or 
edges.     This  group  represents  a  more  advanced  stage  of  the  disease. 

'*  (3.)  In  addition  to  the  lesions  of  the  first  and  second  groups,  the  surface 
of  the  lar^  intestine  is  more  or  less  coated  with  a  yellowish,  or  greenish- 
yellow,  or  brown  Lsh-yellow  croupous,  pseudo-plastic,  caco-plastic,  or  false  mem- 
orane,  similar  to  the  membrane  formed  in  the  air-passages  of  diphtheria,  and 
which  sometimes  extends  to  the  small  intestines,  and  is  generally  found  in 
those  who  have  died  during  the  supervention  of  acute  dysenteric  symptoms. 
Examination  by  the  microscope  of  properly  prepared  sections  shovrs  it  to  be 
composed  of  innumerable  round  cells  (lympn-cells,  pus-cells),  held  together 
by  an  adhesive  granular  matrix,  more  or  less  resemoling  coagulated  fibrin. 
The  origin  of  this  membrane  may  be  traced  to  a  rapid  multiplication  of  epi- 
thelial cells  and  superficial  connective  tissue  corpuscles  of  the  diseased  muoouB 
membrane. 

"(4.)  Two  forms  of  ulceration  are  observed  in  the  colon:  in  the-  first,  the 

f>rocess  begins  in  the  closed  follicles;  in  the  second,  in  the  intestinal  epithe- 
ium  or  the  glandular  layer.  The  closed  follicles  enlarge  by  multiplicatioD 
of  their  cellular  elements  till  they  project  as  little  tumors  above  the  suHace. 
The  tumor,  having  enlarged  to  a  certain  extent,  ruptures;  its  cellular  ele- 
ments escape,  and  a  minute  ulcer  is  formed.  Tlie  cells  or  corpuscles  of  the 
connective  tissue  surrounding  the  enlarged  follicle  now  multiply,  and  the 
ulcer  8prea<ls  by  the  superficial  cells  floating  off*  into  the  intestinal  cavity, 
while  a  new  base  is  continually  formed  by  the  multiplication  of  the  subjacent 
cells.  The  second  form  of  ulceration  begins  by  an  abrasion  or  denudation  of 
epithelium  at  some  point  which  does  not  corresjx>nd  to  the  position  of  a  soli- 
tary follicle.  The  follicles  of  Lieberkiihn  are  next  destroyed,  and  the  ulcer 
spreads  in  the  connective  tissue  by  the  process  just  described.  Such  ulcere 
are  rarer  than  those  of  the  first  kind,  and  probably  are  always  secondary  to 
them." 

Meta*itatic  abscesses,  resembling  those  in  pyiemia  after  gunshot  injuries,  are 
sometimes  found,  generally  in  the  liver,  but  also  in  the  lungs  and  spleen.  In 
seventeen  cases  Profe^ssor  Ahmzo  Clark  found  the  kidnevs  more  or  less  dis- 
eased;  their  weight  was  somewhat  increased,  and  the  cortical  portion  abuor- 
mally  light  and  granular.  Microscopical  examination  showed  the  tubuli 
uriniferi  filled  with  granules  and  detached  epithelium  (Woodward,  Ama^eaH 
Medical  Times,  Feb.,  1863). 

There  is  still  another  light  in  which  the  pathology  of  this  dl^iease  requires 
to  l)e  studied — namely,  in  the 

Types  and  Forms  of  Dysentery. — These  have  been  variously  described 
as — 

(1.)  The  pure! If  i}ijinmmatonj,  acute ^  hyperacute ^  or  sthenic  form.  In  this 
fi)rm,  while  the  phenomena  indicate  acute  and  severe  inflammatory  action, 
there  is  no  tendency  to  the  great  depression  of  the  ne^^'(ms,  circulatory,  and 
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muscular  functions,  ivhich  gives  a  marked  character  to  some '  of  the  other 
types  of  the  disease,  such  as — 

(2.)  Tlie  asthenic  forms. 

In  the  (uihenic  forms,  besides  the  depression  of  the  functions  just  noticed, 
there  is  much  greater  tendency  in  these  forms  to  spread  by  infection,  or  under 
an  epidemic  influence.  These  asthenic  forms  are  sometimes  described  as 
adynamiCy  typhoid,  ivialiffnatd,  bilious,  intermittent,  or  remittent,  according  as 
certain  phenomena  prevail  characteristic  of  these  states. 

Symptoms  of  Dysentery. — An  ordinary  attack  generally  commences  with 
diarrhaa;  but  in  twelve  or  twenty-four  hours  disagreeable  feelings  begin  to 
attend  the  fireauent  loose  discharges  from  the  bowels.  These  are  irregular 
pains,  commonly  called  ''gripes,"  along  the  course  of  the  large  intestine,  and 
sometimes  described  as  "shooting,"  or  "cutting."  Technically,  such  symp- 
toms are  known  as  tormina.  They  are  momentarily  relieved  by  discharges 
firom  the  bowels.  But  after  a  short  time  a  sense  of  heat  ascends  from  the 
rectum,  and  pain  extends  to  the  epigastrium  till  the  whole  abdomen  is  pain- 
ful. There  is  a  frequently  retummg  inclination  to  go  to  stool :  the  gnping 
and  straining  continue  without  the  patient  being  able  to  pass  anything  more 
than  a  little  oloody  mucus.  These  symptoms  are  generally  aggravated  during 
the  night  and  early  morning,  and  they  leave  behind  them  the  exhausting 
sensation  that  there  has  always  remained  in  the  bowel  something  which  has 
yet  to  be  discharged.  This  feeling  is  technically  called  tenewius,  and  ulti- 
mately becomes  the  most  striking  feature  in  the  case.  The  acute  pain  in  the 
abdomen,  although  it  may  extend  to  the  iliac  regions  or  flanks,  generally 
concentrates  itself  at  last  about  the  rectum. 

The  dischar^  from  the  bowels  are  at  first  scanty,  consisting  of  mucus  and 
blood,  or  bloody  slime,  as  it  is  sometimes  called.  As  the  disease  progresses, 
the  evacuations  become  more  copious,  tinged  with  bile,  and  carrying  ofi*  shreds 
of  the  exudation  thrown  out  on  the  mucous  surface  of  the  intestine.  Hard- 
ened balls  of  fseces,  called  scybalce,  are  also  sometimes  discarged:  these,  how- 
ever, are  seldom  seen  in  tropical  dysentery ;  and  if  much  feculent  matter  pass, 
there  is  always  considerable  relief.  When  the  disease  is  fully  established,  the 
discharges  exhale  an  odor  different  from  the  smell  of  fax;es,  and  which  is 
almost  peculiar  to  dysentery,  and  very  offensive.  It  is  important  to  observe 
the  character  of  the  discharges,  and  especially  as  to  the  relative  amount  of 
blood,  mucus,  and  shreds  of  exuviae.  If  the  disease  advances,  besides  the 
constitutional  symptoms  becoming  aggravated,  more  blood  and  mucus  appear 
in  the  discharges  from  the  intestines,  together  with  shreds  or  large  sloughs  of 
exudation,  which  are  often  described  as  pieces  of  mucous  membrane.  In  very 
acute  cases,  going  on  rapidly  to  an  unfavorable  termination,  a  great  change 
often  takes  place  in  the  nature  of  the  stools,  which  become  suddenly  copious, 
serous,  of  a  reddish-brown  color  with  black  spots,  attended  with  a  putrid 
offensive  odor  which  pervades  the  whole  house.  In  the  acute  dysentery  of 
Lower  Bengal  the  patient  is  not  unfrequently  carried  off  by  copious  discharges 
of  blood  (W.  C.  Maclean).  The  shreds,  however,  are  not  mucous  mem- 
brane, but,  like  the  dysmenorrhceal  membrane  which  fonns  on  the  internal 
surface  of  the  uterus,  the  dysenteric  sloueh  varies  in  consistence,  thickness, 
and  strength.  It  may  be  washed  perfectly  white  in  water,  and  its  minute 
histology  shows  no  character  of  a  mucous  membrane.  The  hardened  balls  of 
fsBcee  are  much  more  rarely  seen  than  they  have  been  described  to  be.  When 
the  skin  is  dry,  and  of  a  pungent  heat,  the  tongue  furred,  and  the  thirst 
urgent,  the  urine  scanty  and  high-colored,  and  the  pulse  increasing  in  fre- 
quency— these  are  symptoms  of  increasing  danger  in  aysentery.  Throughout 
the  disease  there  is  feorile  distress,  the  nights  are  passed  without  sleep,  or 
when  it  is  obtained  it  is  in  short  periods,  dreamy  and  disturbed ;  and  when 
the  patient  awakes  he  is  unrefreshed  and  his  spirits  low  and  desponding.  In 
the  majority  of  cases  the  disease  takes  a  favorable  turn  between  the  sixth  and 
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tenth  days;  the  symptoms  are  then  mitigated,  the  pain  ceases,  the  number  of 
stools  diminish,  and  the  flow  of  urine  is  restored.  On  the  contrary,  if  it  ter- 
minates fatally  in  this  stage,  hiccough,  vomiting,  a  small  and  rapid  pulj>e,and 
pale  sharp  features,  denote  the  approach  of  death.  The  intellect,  however, » 
perfect,  and  the  patient,  oi^en  deploring  the  fate  which  he  sees  inevitably  to 
await  him,  dies  after  a  short  agony.  In  the  dysentery  described  by  Dr.  Cloos- 
ton  some  of  the  patients  had  ordinary  diarrhoea  (diarrhcoa^of  irritation?),  from 
periods  varying  from  two  or  three  hours  up  to  twenty-four  hours,  before  blood 
appeared  in  the  stools.  In  some  cases  there  was  great  pain  in  the  abdomen 
for  twenty-four  hours  before  the  diarrhoea  set  in  (evidence  of  irritation?).  In 
other  cases  there  was  scarcely  any  pain  at  any  period  of  the  disease. 

Dr.  Clouston  distinguished  two  classes  of  cases.  "  In  the  first  the  patient 
had  two  or  three  loose  stools,  or  perhaps  had  no  ordinary  stools  at  all,  but  at 
once  began  to  pass  glairy  mucus  mixed  with  blood,  in  small  quantities  at  a 
time,  from  the  bowel.  He  had  no  pain,  no  fever,  no  want  of  appetite,  and 
he  refused  to  believe  he  was  ill.  This  would  continue  for  a  dav  or  two,  and 
then  the  blood  would  increase  in  quantity,  and  the  stools  would  become  more 
frequent.     Pain  would  begin  to  be  felt  in  the  region  of  the  rectum,  and  the 

Eulse  would  mount  up  by  ten  or  twelve  beats.  For  days  the  patient  would 
e  at  stool  every  hour  or  two,  and  of  course  would  become  weaker.  His 
tongue  was  then  seen  to  be  coated  with  a  dirty  yellowish-white  fur ;  but  the 
appetite  for  such  forms  of  nourishment  as  milk,  stmng  beef  tea,  calves*  foot 
jelly  made  with  wine,  was  still  good.  Solid  food  was  not  relished.  The  stools 
would  then  be  seen  to  be  coated  with  a  semifibrinous,  semipurulent-looking 
membrane.  The  tongue  would  then  become  clean,  and  glazed,  and  bee^ 
steaky ;  the  evacuations  became  feculent,  mixed  with  pus,  the  latter  element 
becoming  gradually  less  as  the  patient  advanced  in  his  slow  convalescence. 

**  In  the  second  class  of  cases  the  patient  had  from  the  first  great  pain  in 
the  abdomen,  of  a  griping  kind,  a  hot  skin,  and  a  pulse  over  100 ;  the  dejec- 
tions were  copious,  and  frequent,  and  watery,  while  they  were  largely  mixed 
with  blood.  In  many  coses  there  was  sickne^-s ;  in  all,  loss  of  appetite.  After 
sonic  days  the  tongue  and  mouth  would  become  dry,  and  parched,  and  black; 
the  features  pinched ;  the  pulse  small  and  (juick;  and  death  soon  ensued.  In 
some  cases  the  stools  would  after  a  time  become  niembninous  and  shreddv, 
and  then  purulent,  till  the  patient  was  more  gradually  weakened  and  ex- 
hausted. One  such  cose  lived  six  weeks,  another  two  months.  In  one  onlv 
of  this  class  of  cases  (out  of  seventeen)  did  the  patient  recover. 

"All  the  cases  had  the  following  features  in  common:  Bloody  stools  at 
first,  tending  to  become  purulent;  intense  fetor  of  the  evacuations  during  the 
whole  ot*  the  disease;  no  scybala,  and  great  thirst"  {Med.  Timej^  and  Gazette, 
June  10,  l8Go).  These  were  cases  of  dysentery  ciiused  by  the  poison  of  animal 
effluvia  from  decomposing  human  excreta  (undiluted)  acting  on  constitutions 
in  which  vegetable  diet  seems  to  have  been  deficient  (scorbutic),  and  in  whom 
the  nervous  j)ower  was  below  par. 

If  the  dis<?ase  proves  fatal  in  the  chronic  form,  the  patient  generally  be- 
comes nipidly  alt(Te<i  and  pn>strated  by  his  suflerings,  is  strikingly  emaciated, 
and  often  earnestly  prays  to  be  relieved  from  a  life  disgusting  to  himself  and 
entirely  de-^paired  of  by  others.     Death  begins  at  the  heart. 

The  patient,  on  the  other  hand,  may  in  a  few  rare  instances  recover;  the 
local  symptoms  gradually  yield,  till  his  health  and  strength  are  ultimately 
restored  in  a  njoderate  degree.  Convalescence  is  slow,  nirely  complete;  and 
there  is  |KThaps  no  disease  which  makes  so  persistent  and  pernicious  an  im- 
pression (m  the  human  constitution  as  dys<»nter}'. 

Causes  and  Modes  of  Propagation. — It  may  l>e  state<l,  as  a  general  prop(»- 
sition,  that  there  is  no  countrv  where  paludal  fever  exists  in  which  dysentery 
is  not  an  endemic  and  prevailing  disea.'ie.  In  the  P2ast  an<l  West  Indies,  in 
China,  the  Ionian  Islands,  Gibraltar,  Malta,  the  Cunados,  Holland,  the  cuastis 
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of  Africa,  as  well  as  in  many  different  parts  of  France,  of  the  Peninsula,  of 
the  continent  of  America,  and  of  the  eastern  parts  of  Great  Britain,  the  prev- 
alence of  intermittent  or  remittent  fevers  ana  of  dysentery  is  notorious. 

This  connection  is  so  intimate  that  a  given  number  of  persons  being  ex- 
posed to  the  action  of  paludal  miasmata — as,  for  example,  a  boat's  crew  sent 
ashore  in  a  tropical  climate,  the  probabilities  are  that  of  the  men  returning 
on  board  part  will  be  seized  with  dysentery  and  part  with  intermittent  fever. 

Paludal  fever  and  dysentery,  moreover,  are  not  only  conjoined  in  locality, 
but  they  often  coexist,  precede,  or  follow  each  other  in  the  same  individual, 
so  that  the  fever  frequently  ends  in  dysentery,  and  the  dysentery  in  remittent 
fever.  This  proof  of  the  common  nature  of  these  diseases  is  corroborated  by 
every  writer  of  any  celebrity,  and  more  especially  by  those  who  have  detailed 
the  diseases  of  our  armies.  But  dysentery  also  prevails  where  there  is  no 
other  evidence  of  the  presence  of  malaria.  Nevertheless,  the  evidence  in 
&vor  of  malaria  being  the  common,  though  probably  not  the  sole  cause  of 
dysentery,  appears  to  be  much  the  stronger.  It  seems  also  determined  that 
djrsenterv  prevails  generally  in  the  inverse  ratio  of  the  intensity  of  paludal 
fever.  In  Jamaica,  for  example,  when  the  white  troops  suffered  in  the  large 
proportion  of  91  per  cent,  annually  from  paludal  fevers,  the  cases  of  dysentery 
were  to  those  of  fever  as  one  to  nme;  while  in  the  Madras  Presidency,  when 
the  troops  suffered  from  fever  in  the  much  less  ratio  of  only  30.25  per  cent, 
annually,  the  cases  of  dysentery  were  to  those  of  fever  as  forty-seven  of  the 
former  to  thirty  of  the  latter.  It  appears  that  dysentery  is  less  common  in 
the  hotter  than  in  the  colder  months,  or  arises  under  circumstances  less  favor- 
able to  vegetable  decomposition.  Thus  in  India  and  China  it  is  from  the 
middle  of  November  to  the  latter  end  of  February,  or  when  remittent  fever 
changes  into  intermittent,  that  dysentery  greatly  prevails.  It  seems  to  be 
recognized,  by  those  most  competent  to  judge,  that  there  is  a  directly  exciting 
action  of  malaria  quite  apart  from  that  indirect  action  of  undermining  the 
general  heath,  the  importance  of  which  as  a  predisposing  cause  cannot  be 
overestimated  (Grant,  W.  C.  Maclean). 

Our  knowledge  of  the  predisposing  causes  is  derived  from  what  principally 
occurs  in  the  military  and  naval  service ;  and  from  the  sufferings  of  the  troops 
we  learn  that  exposure  to  the  night  air,  to  wet,  or  to  fatigue,  together  with 
the  inteipperance  and  often  improper  diet  incident  to  the  life  of  a  soldier, 
especially  on  active  service  in  the  field,  have  at  all  times  been  found  to  be 
conditions  powerfully  predisjwsing  to  dysentery. 

The  effects  of  salt  diet  in  the  production  of  dystentery  being  less  known 
than  the  other  predisposing  causes,  it  may  be  as  well  U)  state  that,  by  an 
experience  of  twenty  years  m  the  West  Indies,  it  has  been  determined  that 
in  the  Windward  and  Leeward  Command,  when  the  rations  issued  to  the 
troops  consisted  of  salt  provisions  five  days  in  the  week,  the  mortality  from 
diseases  of  the  stomach  and  bowels  among  the  officers  was  as  two  to  four  per 
cent.,  while  that  among  the  soldiers  was  as  20.7,  or  a  tenfold  ratio.  On  the 
contrary,  in  Jamaica,  when  salt  provisions  were  issued  to  the  troops  only  two 
days  in  the  week,  the  mortality  from  the  same  diseases  approximated  so 
nearly  bet^veen  these  two  ranks  as  to  be  almost  an  equality.  And  correspond- 
ing facts  to  these  have  been  observed  in  Gibraltar,  on  the  coast  of  Africa,  and 
at  St.  Helena.  The  Sierra  Leone  Commissioners  on  the  western  coast  of 
Africa,  who  investigated  this  subject  on  the  spot,  were  of  opinion  that  the 
large  proportion  of  salt  rations  mainly  contributed  to  the  sic^kness  and  mor- 
tality from  diseases  of  the  stomach  and  bowels  in  the  form  of  dysentery  and 
diarrhoea;  and  the  following  statement,  given  by  the  late  Sir  Alexander  Tul- 
loch  in  his  Statistical  Reports  (page  11)  on  the  sanitary  condition  of  the 
troops  in  the  West  Command,  shows  the  marked  reduction  which  took  place 
in  the  deaths  from  this  class  of  diseases  subsequent  to  the  introduction  of  fresh 
meat  diet;  the  mortality  being  reduced  to  a  tenth  part  of  its  former  ratio: 
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Previous  to  Alterations  in  Rations. 


I  Year. 


1826 
1826 
1827 


Total, 


• 

JB 

Dysentery 

and  Diarrhoea 

chiefly. 

Admitted. 

Died. 

671 

236 

82 

471 

266 

26 

846 

209 

18 

1387 


700 


71 


Ratio  per  1000 

of 
Mean  Strength. 


Admitted. 


411 
648 
606 


Average. 
606 


Died. 


66 
66 
88 


Aver. 
61 


Subsequent  to  ALTBKATiom  or  BATtom 


Year. 


1828 
1829 
1880) 
to  V 
1886  j 


Total, 


^  I      Dysentery 
a^!  andDiarrhoM 
$  a  chiefly. 

sS  I 


-I 

Ratio  per  10»    I 

of  I 

MeanStmcth.  ! 


Died.  Admitted.  Dial 


■| 


1 

600  1 
4d9 

1 

624 

1            -* 

6A 


Averagie.  i  Aver. 
548       I  6|^ 


In  the  Davy  the  same  effects  of  ill-regulated  diet  have  been  observed,  and 
the  good  effects  of  a  change.  "In  1797,"  says  Dr.  Wilson,  "the  victuaUing 
(of  the  navy)  was  changed,  greatly  improved,  and  consequently  immediate  to 
the  change  the  health  of  the  seamen  improved  strikingly.  Scurvy,  typhmd 
fever,  dyfteutery,  and  t//cer,  which  up  to  the  period  of  the  change  had  proidueed 
great  havoc,  became  comparatively  rare  in  occurrence  and  light  in  impres- 
sion," and,  it  may  now  be  added,  are  hardly  known  except  by  name.* 

An  insufficient  diet  was  the  main  predisposing  cause  of  the  clysenterj  whidi 
prevailed  in  London  at  the  Penitentiary,  Millbank,  shortly  after  its  oomple- 
tion.  This  prison  is  built  on  a  marsh  below  the  level  of  the  Thames  at  hirii- 
water,  the  river  being  banked  out  by  a  narrow  causeway.  As  long  as  die 
prisoners  were  allowed  a  full  and  ample  diet  they  appear  to  have  resisted  the 
action  of  the  paludal  poison  and  to  have  enjoyed  good  health.  Ko  sooner, 
however,  was  the  quantity  and  quality  of  their  dietary  lowered  than  dyaen- 
tcry  of  a  very  fatal  character  broke  out,  and  made  it  necessary  to  clear  that 
establishment  for  a  time  of  all  its  inmates.  In  the  dysentery  so  well  described 
by  Dr.  Clouston  (already  frequently  referred  to),  the  predisposing  cause  seenut 
traceable  to  a  diet  deficient  in  fresh  vegetable  food,  in  constitutions  of 
feeble  nervous  jwwer,  and  age<l,  weak,  and  paralyzed  |)ersons,  exposed  to  the 
poison  of  animal  effluvia,  in  the  form  of  decomrwsing  and  undiluted  human 
excreta,  as  an  exciting  cause  of  the  disease.  The  morbid  appearances  were 
characteristic  of  the  scorbutic  form  of  dysentery;  and  the  premonitory  symp- 
toms were  similar  to  those  described  by  Dr.  Barker  (and  referred  to  at  p.  »>41, 
vol.  i)  as  peculiar  to  poisoning  by  sewage  gases.  Such  cases  were  not  con- 
tagious. 

From  the  MS.  notes  of  Dr.  Alexander  Grant  regarding  dysentery  in  India, 
to  which  I  am  kindly  |)ermitted  to  refer,  I  find  that  he,  too,  is  of  opinion  that 
sewage  miasm  (animal  effluvia  poison?)  may  be  a  direct  exciting  cause  of 
diarrhoea  and  of  dysentery,  constituting  one  form  of  the  di.sease. 

In  cachectic  states,  whether  fn)m  malaria,  syi)hilis,  scorbutus,  the  exhaus- 
tive effects  of  heat  long  continued  have  a  markedly  predisposing  influence  in 
favoring  the  production  of  dysentery;  and  in  the  treatment  of  the  disease  the 
existence  of  any  such  cachexia  must  be  inquired  into,  and  if  possible  coimter- 
acted. 


*  As  Dr.  Christison  justly  observcjs,  the  salt  meat  of  military  and  naval  rations  it 
not  the  samo  as  the  salt  moat  of  civil  life.  The  formor  is  highly  salted,  in  order  tu 
keep  for  two  or  more  yoars  in  every  climate.  Its  nutritive  value  is  thus  greatly  over- 
rated, and  its  nutritive  constituents  are  still  further  diininiiihed  by  the  process  of  wash- 
ing out  in  water  before  it  can  be  eaten.  Thus,  besides  the  irritant  enecta  of  the  salt 
diet  in  producing  dysentery,  another  element  exists  as  a  cause  of  disease — namely,  the 
insufficient  nutrition  which  the  salt  ration  diet  is  able  to  impart. 
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There  are  few  facts  to  enable  us  to  determiue  the  proportions  in  which  the 
difierent  ages  suffer  from  dysentery,  but  the  returns  of  the  troops  from  the 
Mauritius  show  that  the  mortality  from  this  disease  falls  principally  on 
soldiers  advanced  in  life  (Tullocu). 


FORCBB  IN  THE  MAURITIUS. 

AOB. 

18  to  24. 

25  to  33. 

83  to  40. 

40  to  60. 

1 

An^regate  strength  of  seven  years,   . 

1  Died  of  liysentery, 

1  Ratio  per  1000  of  mean  strength, .     . 

1 

8,892 
26 
6.7    , 

6,361 
63 
11.8 

1,216 
24 
19.7 

800 
8 
86.6 

Besides  unwholesome  solid  food,  water  of  an  impure  kind  and  from  an  im- 
pure source  favors  the  development  of  dysentery.  Drained  from  swamps 
and  used  for  drinking  and  cooking  purposes,  as  it  was  on  the  Chinese  coasts, 
it  exerted  a  marked  injurious  influence  both  in  exciting  and  in  maintaining 
the  disease.  In  connection  with  impure  water,  the  reader  is  requested  to 
refer  to  what  has  been  said  under  the  head  of  *' Parasitic  Diseases;"  and 
especially  under  "  Dudoma  HcBmatobiumJ* 

Many  other  predisposing  causes  favor  the  development  or  propagation  of 
the  disease,  especially  amongst  soldiers  in  active  service — uamelv,  long 
marches  in  hot  weather,  bivouacking  at  night  in  the  open  air  (often  ex- 
tremely cold  both  absolutely  and  relatively  to  the  day),  want  of  sufficient 
clothes  and  bedding  may  be  mentioned  as  the  chief 

The  causes  of  the  chronic  camp  dysentery,  as  it  prevailed  in  the  United 
States  armies  during  the  war  of  1861  to  1865,  are  stated  by  Dr.  Clymer  to 
be  the  long-continued  co-operative  action  of  the  following  agencies: 

Scorbutic  taint  from  defective  diet;  paludal  toxaemia;  filth  and  overcrowd- 
ing of  camps  and  barracks ;  excessive  and  prolonged  beat,  and  physical 
fiitigue  during  the  prolonged  and  active  campaigns. 

It  does  not  seem  to  be  so  clearly  understood  as  it  ought  to  be,  that  dysen- 
tery is  contagious,  or  rather  that  it  is  capable  of  being  propagated  from  per- 
son to  person.  Being  a  frequent  complication  or  concomitant  of  contagious 
fevers,  it  has  been  believed  to  inherit  similar  contagious  properties.  In  the 
severe  form  of  dysentery,  for  which  the  old  Infantry  Barracks  of  Secunderabad, 
in  the  Deccan,  have  long  been  notorious,  it  has  been  observed  that  men  labor- 
ing under  other  diseases,  who  happened  to  be  exposed  to  the  putrid  efHuvia 
of  the  excretions  of  dysenteric  patients,  were  often  severely  affected  by  the  dis- 
ease (W.  C.  Maclean).  There  is,  therefore,  good  reason  to  believe  that  the 
exuviae  of  dysenteric  patients,  as  passed  by  stool,,  nmy,  like  those  of  tyi)hoid 
fever,  propagate  the  disease;  and  tne  observations  of  Budd  and  Goodeve  give 
support  to  this  view.    Niemeyer  also  entertains  this  belief. 

iTOgnosis. — The  prognosis  in  dysentery  depends  much  on  the  country  in 
which  the  disease  occurs,  and  on  the  combination  of  circumstances  predispos- 
ing to  the  disease,  not  less  than  on  the  form  or  type  which  the  disease  may 
assume.  In  hot  climates  it  is  calculated  that  the  deaths  vary  from  one  in 
nine  to  one  in  twenty;  and  on  actual  service  the  chances  of  recovery  are 
much  diminished.  In  all  returns,  however,  the  total  deaths  recorded  give  a 
faint  idea  and  inaccurate  representation  of  the  real  mortality  resulting  from 
dysentery.  If  it  was  {>ossibie  to  trace  out  the  men  who  were  invalided  from 
the  armv  and  navv  ser\Mces  from  the  effects  of  this  disease,  it  would  be  found 
that  the  mortality  is  very  much  greater  than  is  represented  by  tabular  returns. 
It  is  a  malady  which,  once  fairly  engrafted  on  the  system,  never  leaves  it  till 
life  itself  becomes  extinct  ( Bryhon,  and  others).  It  is  sometimes  also  insidi- 
ous in  its  mode  of  attack  and  progress ;  and  there  is  such  a  desire,  on  the  part 
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of  soldiers  especially,  to  avoid  the  restraints  of  hospitals,  that  the  diseue  v 
sometimes  beyond  the  power  of  medicine  before  coming  under  treatment 
especially  in  tropical  commands  (Tulloch).  In  the  cases  described  bj  Dr. 
Clouston  as  those  of  the  second  class  (see  page  656,  ante\  the  chanca  <tf 
recovery  are  hopeless  from  the  first,  and  all  complications  with  scorbutiu  are 
very  unfavorable.  There  mav  be  diseases  of  a  more  rapidlv  fatal  character, 
but  there  are  few  which  entail  so  great  an  amount  of  sufTenng.  When  onoe 
the  disease  has  passed  into  the  chronic  form,  it  slowly  but  not  the  less  sureW 
continues,  by  a  most  loathsome  process,  to  exhaust  the  vital  energies,  until 
death  relieves  the  patient  of  an  existence  rendered  almost  intolerable  by  pain, 
debility,  and  the  offensive  nature  of  the  discharges  (Bryson). 

Diagnosis. — It  is  difficult,  perhaps  impossible,  in  the  first  stage,  to  distin- 
guish dysentery  from  diarrhoea ;  but  the  blood,  the  number  of  the  stools,  and 
small  quantities  of  fecal  matter  passed  will,  in  times  when  dysentery  is  preva- 
lent, indicate  the  true  nature  of  the  disease. 

Treatment. — After  what  has  been  written  regarding  the  nature  and  the 
causes  of  dysentery,  it  is  the  obvious  duty  of  the  physician  to  direct  his  atten- 
tion, in  the  first  instance,  to  the  prevention  of  the  disease.  He  must  inauire 
especially  as  to  the  conditions  of  the  diet,  that  it  be  sufficient  as  to  its  animal 
and  vegetable  elements,  and  of  good  quality.  Next,  he  ought  to  insure  the 
means  of  detecting  the  disease  early — for  time  is  of  the  greatest  importance 
in  its  cure  and  prognosis — and  especially  by  removing  the  patient,  if  possible, 
from  the  sphere  of  action  of  any  of  those  predisposing  or  exciting  causes  a^ 
have  been  noticed ;  and  also  to  see  that  his  surroundings  are  free  of  all  thaw 
circumstances  which  co-operate  in  aggravating  the  disease,  the  chief  of  which 
are  overcrowding,  bad  ventilation,  bad  food,  exposure,  intemperance.  With 
regard  to  medicinal  agents:  "He  who  would  treat  this  disease  with  succeK,"* 
writes  Sir  Ilanald  Martin,  "while  he  shuns  exclusive  means,  must  assign  to 
each  remedy  its  proper  value.  Bloodletting,  sudorifics,  and  purgatives  con- 
stitute the  most  universal  remedies,  and  in  simple  uncomplicated  dysenteries 
they  will  prove  all-sufficient.  But  when  the  abdomen  is  tumid,  and  there  I* 
pain  in  the  liver,  or  in  any  other  region,  while  the  nature  of  the  dis<.*har^ 
indicates  advancing  inflammation,  calomel,  conjoined  with  sudorifics,  and  iv- 
p(*atcd  to  meet  the  occasion,  will  iK)werfully  aid  the  curative  eflfect  through 
its  influence  on  the  depurative  functions — on  the  circulation,  by  unloading. 
jointly  with  purgatives,  the  gorged  vessels  of  the  abdominal  organs — on  the 
blood  and  on  secretions  generally — and  on  the  very  sudorific  function  which 
we  wish  to  excite.  While  ralom^'l  is  a  most  |)owerful  agent  when  used  judi- 
ciously as  an  aid  to  bloodletting,  pushing  it  to  the  extent  of  ptyalism  is  hy 
no  moans  to  he  reconnnended ;  nor  should  mercury  in  any  shajx;  lie  used  in 
adynmnic  forms  of  the  disease,  in  scarhitfic  dyi*enteri/,  nor  in  p<>is<ming  hy  aRi- 
mal  effluvia,  in  the  f*plenic  cachexia,  nor  in  states  of  ancrmia,  for  in  all  these 
comlitions  of  the  system  its  actions  are  most  injurious." 

Ipfvacwtnha  {radix  nntidiff<enterica)  was,  and  still  is,  much  in  vogue  as  a 
remedy  in  the  treatment  of  dysentery ;  but  although  highly  useful  in  s*)me 
conditions  it  is  not  to  he  regarded  as  a  specific  in  all  forms  of  the  dii*ease.  It 
is  more  effectual  in  the  acute  than  in  the  chronic  fonns.  Piso,  in  1H58,  and 
Helvotius  gave  it  alone  in  large  doses,  which  were  followed  hy  spetnly  cun* 
— a  method  again  revived  and  recommended  by  Mr.  I)o<'ker  and  by  my  col- 
league, Professor  Maclean.  A  marked  diminution  in  the  rate  of  luortalitr 
from  the  disease  has  attended  this  revival  of  the  tn'atment  by  ipectieuahhi, 
which  Mr.  Twining  gave  in  eight-grain  doses  with  extract  of  gentian,  twice  nr 
thrice  daily. 

The  large-<hK«e  method  is  to  give  as  early  in  the  disease  as  possible  grs. 
XXV  to  grs.  XXX  of  ipecacuanha  in  as  small  a  (juantity  of  fluid  as  possible.  A 
preliminary  dosi^  of  opium  is  often  of  ser\'ice  in  enabling  the  stomach  to 
retain  the  ipecacuanha.     If  it  can  be  swallowed  in  the  form  of  a  Mw  by 
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wrapping  it  in  soluble  tissue-paper,  so  much  the  better.  The  patient  should 
then  remain  perfectly  still  in  bed,  and  abstain  from  fluid  for  at  least  three 
hours.  If  thirst  is  urgent  it  may  be  appeased  by  sucking  small  bits  of  ice,  or 
taking  not  more  than  a  teaspoouful  of  iced  water.  In  from  eight  to  ten  hours, 
from  10  to  15  grains  may  be  again  administered,  with  the  same  precautions 
as  before.  The  beneficial  results  are  manifested  by  the  tormina  and  tenesmus 
subsiding,  the  motions  becoming  feculent,  blood  and  slime  disappearing ;  and 
often,  aiter  profuse  perspiration,  the  patient  falls  into  a  tranquil  sleep  and 
awakes  refreshed.  The  ipecacuanha  may  require  to  be  continued  in  aimin- 
ished  doses  for  several  days,  with  sufficient  intervals  between  each  dose  to 
admit  of  food  being  also  taken  ;  and  for  several  nights  after  the  stools  appear 
normal,  grs.  x  to  xii  of  ipecacuanha  should  still  be  given  at  bedtime.  As- 
tringents in  any  shape  during  the  acute  stage  are  not  only  useless  but  danger- 
ous (Maclean,  Docker,  W  arino). 

Bloodletting  has  now  been  totally  superseded  and  rendered  unnecessary  by 
the  use  of  ipecacuanha, 

Eraot  has  been  used  in  an  enema  to  the  extent  of  12  or  15  grains  in  some 
bland  fluid ;  or  in  6-grain  doses  by  the  stomach,  in  cases  of  epidemic  dysen- 
tery, with  the  beneficial  result  of  reducing  the  quantity  of  blood  in  the  stools 
(Dr.  Gros  in  Practitioner^  Nov.,  1868). 

Opium  is  more  valuable  in  the  chronic  than  in  the  acute  form  of  dysentery. 
It  may  be  given  in  large  doses  combined  with  acetate  of  lead  (gr.  iii  to  gr. 
iv)  in  each  dose,  nitrate  of  silver  or  ^sulphate  of  copper ;  and  in  enemas  it 
tends  to  relieve  tormina  and  tenesinus.  The  following  is  a  good  formula  for 
such  an  enema : 

B.  Plumb.  Acet.,  gr.  x;  Acid.  Acet.  dil.,  njjx;  Morphise  Acet., gr.  \;  Aq. 
tepid.,  fl.  oz.  iv.  (Waring). 

• 

In  mild  cases,  but  where  the  pains  were  excruciating  and  attended  with 
tenesmus,  the  warm  bath  generally  gives  instantaneous  relief  in  cases  follow- 
ing chills,  if  adopted  sufficiently  early. 

Dr.  Maclean  directs  that  it  be  brought  to  the  bedside,  to  be  kept  at  a  high 
temperature  (not  under  99°  or  100°  Fahr.),  and  the  patient  to  remain  in  it 
till  he  feels  faint.  He  is  then  to  be  carefully  and  quickly  dried,  put  to  bed, 
and  have  gr.  xv  to  xx  of  ipecacuanha. 

Leeches  to  the  number  of  six  to  twelve  applied  round  the  verge  of  the  anus 
often  affords  sensible  relief  to  the  tormina  and  tenesmus,  by  unloading  the 
portal  and  hemorrhoidal  veins. (Waring). 

In  mbaeate  and  chronic  dysentery,  "no  remedy,"  writes  Dr.  Waring,  "has 

E roved  more  useful  than  nitrate  of  «ilver,  in  doses  of  half  a  grain  to  one  and  a 
alf  grains  daily,  reduced  to  fine  powder,  and  conjoined  with  Dover's  powder 
in  the  form  of  a  pill.  It  has  also  l>een  extensively  used  in  the  fonu  of  enema, 
as  follows:  First  throw  up  into  the  transverse  colon,  by  means  of  a  flexible 
stomach-pump  tul)e,  introduced  to  the  extent  of  six  or  seven  inches,  very  can- 
Howdy  and  gently,  cnemata  of  warm  water,  or  milk  and  water,  to  the  exUmt  of 
three,  four,  or  six  pints,  so  as  to  bring  away  any  fecal  accumulations.  Then 
follow  up  this  practice  by  the  injection  of  two  and  a  half  to  three  pints 
of  distilled  water,  holding  in  solution  gr.  xv  of  nitrate  of  silver**  (Hare, 
Waring). 

In  chronic  cases  a  combination  of  sulphate  of  copper  and  of  opium  is 
often  highly  serviceable  (J.  Brown,  RALEiciii,  Waring),  in  the  following 
formula : 

B.  Cupri  Sulph.,  gr.  1  to  ^  ;  Pulv.  Opii,  gr.  ^.  Make  a  pill  or  powder,  of 
which  three  are  to  l>e  talccn  dailv. 

Dr.  Waring  has  seen  much  benefit  from  this  formula  ;  but  recommends  the 
substitution  of  five  grains  of  Dover's  powder  for  tlie  opium. 
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Solution  of  the  pernitrate  of  iron  is  highly  commended  by  Profewor  Bfacietn. 
It  is  astringent  and  tonic  in  doses  of  nj^x  to  iQ^xv  dilutea  in  water.  It  mav 
also  be  used  as  an  injection. 

Dover's  powder, — Pulv,  ipecaeuanha  eomposita  is  of  great  service  in  fall  dots 
of  gr.  X  to  gr.  XV  at  bedtime,  followed  up  by  a  five-grain  pill  of  the  Mune, 
taken  every  four  or  six  hours  for  two  or  three  days,  or  till  relief  is  obtained. 
In  smaller  doses,  frequently  repeated,  it  may  be  combined  advantageonBlj 
with  nitrate  of  silver  (Waring). 

Niix  vomica,  combined  with  opium  and  iron,  may  be  of  use  (Graves),  h 
malarial  dysentery,  full  doses  of  quinine  (not  less  than  twenty  grains)  ought 
to  be  given  in  acute  cases  before  giving  ipecacuanha,  and  it  should  be  con- 
tinued till  there  is  evidence  of  cinchonism.  The  two  drugs  should  then  be 
given  in  alternate  doses  till  the  characteristic  good  results  of  each  are  pro- 
duced (Maclean). 

The  bark  of  the  root  of  calotropis  giaaniea  (or  mndar)  has  been  recently 
used  in  India,  and  lb  said  to  be  an  excellent  substitute  for  ipecaeuanha.  It  it 
used  in  doses  of  a  scruple  to  a  drachm,  is  a  reliable  cholagoeue,  and  sedative 
to  the  muscular  fibres  of  the  intestine,  rapidly  allaying  pain,  tenesmus,  and 
irritation  (Durant,  Tnd.  Med.  Jour.,  May,  1866). 

In  general  the  dysenteric  patient  is  not  admitted  into  the  hospitals  of  oor 
large  towns  until  the  disease  nas  passed  into  the  second  stage,  and  there  is  no 
class  of  disease  which  then  oflTers  so  few  chances  of  recovery.  On  the  conti- 
nent the  neutral  salts  and  mild  pur^tive  medicines  are  highly  spoken  of; 
but  it  is  difficult  to  understand  how  these  substances,  having  no  specific  power 
over  the  disease,  can  be  beneficial  in  a  highly  ulcerated  state  of  the  intestine. 
Of  all  purgatives,  however,  two  ounces  of  an  infusion  of  ipecacuanha  (in  the 
proportion  of  one  drachm  to  a  pound  of  boiling  water),  combined  with  five  to 
ten  drops  of  the  tincture  of  opium,  and  given  every  six  or.eight  houni,  appean 
to  be  the  best ;  but  the  disease,  though  mitigated,  is  seldom  cured  by  these 
means.  Vegetable  tonics,  containing  tannin,  as  kino,  hcematoryhn,  or  eaieehu, 
however  prepared  or  combined,  give  temporary  relief,  but  are  ultimately 
ineflicient. 

Dr.  Bryson  writes  that  he  has  seen  all  the  astringents,  both  mineral  and 
vegetable,  mercury'  both  internally  and  externally,  with  many  other  medi- 
cines, tried  without  any  benefit ;  but  there  were  some  means  which  wereusefiil 
in  relieving  the  more  urgent  and  distressing  symptoms.  Amongst  these  he 
mentions  a  icell-reyulaied  farimtceon^  diet,  opium,  suppo*fitories,  anoilyikc*^  a/ntrin- 
fjeni  ii}jeciionxy  in  combination  with  opium,  cattcarHln,  reMiwus  aj*trinf^enti,  and 
the  application  oi'  leech  ex  to  the  rectum  when  tenesmus  was  distressing,  or  over, 
the  course  of  the  colon  when  there  was  dee|>-seattKl  pain.  An  injec^tion  of 
warm  starch  (two  ounces)  with  laudanum  in  it,  will  often  give  great  rt^lief. 
As  much  nourislinient  should  he  given  in  a  liquid  form  as  the  patient  can  be 
got  to  take.  Milk  boiled  witK  flonr  should  be  taken  as  often  as  possible, 
night  and  day.  It  should  be  taken  cold,  even  with  ice,  and  in  small  quanti- 
ties at  a  time  ;  and  small  j)ii»ccsof  ice  not  only  allays  sickness  and  nausea,  but 
setnns  to  soothe  the  irritability  of  the  intestines.  8trong  l)eef  tea  or  LiebigV 
extract  of  flesh  arc  most  us<»ful. 

The  value  of  a  change  of  climate,  as  a  curative  measure,  is  fiircibly  illus- 
trated by  Dr.  Bryson.  He  says  that  the  cn»ws  of  vessels  improved  in  health 
almost  iinnicdiatcly  after  quitting  the  station  where  dysentery  prevaile<l. 

Where  sewage  is  applied  to  the  soil  bv  surface  irrigation,  it  ought  to  be 
diluted  lar^ielv  with  water,  and  deodorized  bv  carbolic  acid. 

My  friend  and  colleague.  Professor  Machnm,  writes  me  in  the  following 
words  on  the  treatment  of  dyst^ntery,  the  result  <»f  his  extensive  experience  in 
India  and  China :  "  The  first  thing  to  Ix^ir  in  mind  in  the  treatment  of  tropi- 
cal dysentery  is,  that  the  apj)earance  of  stn'ugth  in  the  patient,  given  bv  the 
acuten<»ss  of  the  symptoms,  is  delusive.     Under  the  use  of  strong  antiphlogistic 
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treatment  the  strength  of  the  patient  is  apt  to  fail  suddenly ;  and  this  is  often 
the  case  even  when  the  treatment  has  been  mure  conservative  in  its  character. 
It  was  once  the  custom  in  India  to  deplete  freely  in  this  disease,  either  by  a 
general  bleeding  or  by  the  repeated  application  of  leeches;  but  the  most 
judicious  and  successful  practitioners  in  India  rarely  bleed  now,  even  in  the 
mad  dhenic  forms  of  the  disease,  and  confine  the  use  of  leeches  within  the 
narrowest  limits. 

"  Mercury. — It  is  certain,  too,  that  mercury  is  yearly  less  and  less  used  in 
India  than  it  was ;  and  there  is  much  evidence  to  show  that  a  corresponding 
reduction  in  the  mortality  of  the  disease  has  been  the  result.  The  objections 
to  its  use  are  numerous, — it  entails  great  suffering  on  the  patient,  if  pushed  to 
ptyalism,  aggravating  his  miseries,  and  too  often  permanently  injuring  his 
constitution ;  it  has  no  specific  action  on  the  disease,  and  its  cholagogue  effects' 
can  be  attained  by  remedies  which  are  not  open  to  such  objections  as  can  be 
brought  against  mercury.  (With  regard  to  its  cholagogue  effects,  grave 
doubts  are  thrown  by  the  experiments  of  Dr.  George  Scott,  referred  to  at  the 
footnote  of  page  165  by  the  author.)  In  sloughing  dysentery  it  is  followed 
by  the  worst  results ;  and  the  observations  of  clinical  observers  in  India  have 
shown  that  individuals  under  the  influence  of  mercury  are  not  only  not  exempt 
from  attacks  of  the  disease,  but  are  peculiarly  prone  to  be  aflccted  by  it. 
This  is  the  case  in  a  very  marked  degree  in  Asiatics  (Morehead  and 
Maclean). 

"  Ipecacuanha, — This  remedy  has  long  been  used  in  South  America  in  the 
cure  of  dysentery, — whence,  indeed,  it  came.  It  was  much  used  in  India 
until  the  mercurial  notions  of  James  Johnston  prevailed.  It  was  again  used 
by  Dr.  Twining,  of  Bengal,  by  whom  it  was  strongly  recommended,  and  also 
by  Dr.  Mortimer,  of  Madras.  Twining  combined  it  with  blue  pill  and  gentian, 
and  used  it  chiefly  in  small  and  ofl-repeated  dases.  In  South  America  the 
practice  has  always  been  to  administer  an  infusion  of  the  bruised  root, — 3y> 
being  infused  over  night  in  ^iv  of  water,  and  given  early  in  the  morning.  In 
Peru  it  is  given  in  doses  of  5ss.  to  3 i  of  the  powdered  root  in  a  little  syrup  and 
water.  This  practice  of  giving  ipecacuanha  in  large  doses  has  lately  been  revived 
in  India  with  encouraging  success,  and,  I  believe,  the  greatest  number  of  cures. 
It  appears  to  act  on  the  portal  capillaries,  and  on  those  of  the  mucous  mem- 
brane of  the  bowels,  and  to  determine  powerfully  to  the  skin.  It  is  usually 
given  in  dones  of  half  a  drachm  or  a  drachm,  either  in  pills  or  bolus,  or  suspended 
in  mucilage,  according  to  the  fancy  of  the  valient.  It  is  advisable  to  give  an  opiate 
half  an  hour  before,  and  to  withhold  all  drink  for  some  hours.  Unless  there  be 
hepatic  complication,  it  seldom  happens  that  much  vomiting  is  caused  by 
these  large  doses;  on  the  contrary,  they  arc  often  tolerated  when  smaller 
doses  are  rejected.  The  dose  should  be  repeated  in  about  six  hours.  A  suffi- 
cient interval  should  be  allowe<l  to  intervene  between  the  doses  of  ipecacuanha 
to  admit  of  the  ]>atient  being  sustained  by  nourishment  adapted  to  the  stage 
of  the  disease.     I  need  hardly  add  a  caution  not  to  press  the  remedy  too  far. 

"  Dr.  Cornish,  of  the  Madras  army,  has  shown  from  official  documents  that 
the  mortality  from  acute  dysentery  m  Southern  India  under  mercurial  treat- 
ment was  7.1  i)er  cent.  Since  the  general  introcluction  of  ipecacuanha  in  full 
dofles  it  has  fallen  to  1.3.  Dr.  Ewart,  of  Bengal,  has  shown  that  equally  good 
results  have  followed  the  same  system  in  that  Presidency.  During  the  forty- 
two  years  from  1812  to  1853-54  the  mortality  among  European  troops  in  the 
Bengal  Presidency  amounted  to  88.2  in  the  thousand.  But  during  1860, 
when  large  doses  of  ipecacuanha  were  administered,  the  mortality  was  only 
28.87  in  the  thousand. 

"Great  credit  is  due  to  Mr.  Docker,  of  the  7th  Royal  Fusiliers,  for  recall- 
ing practitioners  to  the  use  of  this  invaluable  remedy  {vide  Grant's  Annals  of 
Military  and  Naval  Surgery,  vol.  i). 

"In  no  disease  is  early  treatment  more  necessary  than  in  dysentery,  and  I 
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believe  that,  if  conducted  as  above,  except  in  the  malignant  and  'potrid* 
forms,  we  may  look  for  good  results  in  a  large  proportion  of  cases.  Turpen- 
tine epithems  and  fomentations  should  be  diligently  used,  and  the  patientV 
strength  should  be  supported  by  nourishment  of  a  bland  kind,  suited,  in 
degrees  of  nutritive  value,  to  the  stage  of  the  disease. 

"  In  the  scorbutic  form  we  have  a  valuable  remedy  in  the  Bael  truU^  wheo 
procurable.  This  fruit  contains  a  large  quantitv  of  tannin,  witn  vegetable 
mucus,  a  bitter  principle,  and  a  vegetable  acid.  It  is  much  used  in  Bengal; 
and  in  the  scorbutic  form  I  have  seen  it  successful  when  all  other  meaf 
have  failed.     (See  note  On  Bael  Fruit,  by  Dr.  Grant,  in  Indian  AnnaU.)* 
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Latin  Eq.,  Hoemorrhagia ;  Frknch  Eq.,  HfrnorrlMffi^ ;  Gkrman  Eq.,  B/vfim^— 87B., 

Hcemorrhagie ;  Italian  Eq.,  Emorragia. 

Definition. — Loss^  of  blood  from  some  portion  of  the  witicoiw  membrane  of  the 
alimentary  canal  below  the  stomaeh.  It  may  have  its  i*eat  in  the  small  inUdinet, 
or  in  the  large,  or  in  both,  but  probably  never  floios  from  the  whole  len^  of  the 
canaL 

Pathology  and  Morbid  Anatomy. — If  the  intestinal  hemorrhage  be  con- 
siderable, the  mucous  membrane  is  generally  blanched  and  colorlesB;  bat 
when  more  moderate,  the  surface  of  effusion  may  be  determined  by  the  mucous 
membrane  being  congested,  and  perhaps  infiltrated  at  the  afiected  portion; 
but  as  the  hemorrhages  from  the  upper  part  of  the  bowel  are  generallT  capil- 
lary, the  exact  source  or  point  of  lesion  can  rarely  be  discovered  after  death. 
Sometimes  there  is  ecchymosis,  a  considerable  extent  of  the  mucous  membrmne 
being  suffused  with  blood.  The  mesenteric  vessels  are  also  found  gorged. 
When  the  hemorrhage  takes  place  from  ulcen»,  blood-coagula  genenllj 
adhere  to  the  edges  of  the  ulcers  which  have  bled,  and  the  surface  of  the 
ulcer  i^OQim  suffused  with  blood.  The  blood  may  Ix?  fluid,  but  generally  it  is 
loosely  coagulated,  of  a  chocolate-brown  color,  or  of  a  dark  tarry  color,  and 
consistence. 

Varicimtie^  of  the  rectum,  sometimes  termed  blind  piles,  are  also  sources  of 
intestinal  hemorrhage;  and  the  term  haemorrhoids  is  ai)plied  to  c^ertain  bleed- 
ing tumors  which  form  round  the  edge  of  the  anus,  and  also  at  the  lower  por- 
tions of  the  rectum  as  far  down  as,  but  still  above,  the  internal  sphincter. 
The  latter  are  called  internal  piles,  and  the  fonner  external;  but  the  general 
name  of  hannorrhoid  may  be  taken  to  signifv  "venous  dilatations  and  hemor- 
rhages occurring  in  or  from  the  rectum"  (^iemever). 

The  internal  tumors  or  piles  form  between  the  inner  sphincter  and  external 
edge  of  the  rectum ;  they  consist  of  a  number  of  small  soft  hemispherical  tumon* 
of  four  to  five  lines  in  diameter,  of  a  violet  tint,  and  formed  by  venous  dila- 
tations in  a  diffuse  thick  bluish  net,  from  which  single  r^irices  at  last  appear, 
which  may  completely  surround  the  anus.  At  first  the  varices  are  small,  but 
with  a  broad  base  appearing  and  disappearing  at  intx^rvals;  and  at  length 
they  may  attain  the  size  of  a  cherr}*,  or  even  hirger.  They  are  apt  to  be 
pressed  through  the  anus,  every  time  the  l)owels  an^  evacuated,  and  drawing 
the  mucous  nicmbnine  after  them  it  eventually  fonns  an  elongated  pedicle 
for  them,  so  that  they  remain  outride  the  anus.  Once  formed  they  never  dw- 
appear.  Tho>c  tumors  may  rupture  and  much  bh>od  escape  from  them;  when 
their  walls  are  bluish,  thin  an<l  delicate,  they  als<.>  often  inflame  and  hentnie 
indunited  with  thick  walls;  or  they  ulcerate?  or  form  small  abscesses,  which, 
should  they  burst  and  cicatrize,  are  thus  radically  cunni.  But  the  inflaroma- 
tion  thus  excited  may  extend  to  the  veins  whi<*h  form  the  venous  plexus 
of  the  lower  part  of  the  rectum,  and  these  vessels,  esi)ecially  thoae  that  are 
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varicose,  often  become  impervious  and  obliterated  from  the  formation  of 
plugs  or  thoromhs  in  them,  or  of  phlebolitheo.  The  mucous  membrane  of  the 
rectum  covering  these  tumors  is,  by  the  succession  of  inflammation  and  of 
sanguineous  infiltration  into  these  tumors,  at  length  rendered  so  vascular  as 
to  bleed  on  the  slightest  friction. 

The  external  piles  are  formed  by  the  action  which  the  sphincter  exerts  over 
the  tumors  thus  formed  at  the  edge  of  the  anus,  so  that  at  each  act  of  defeca- 
tion they  become  compressed  at  its  orifice,  are  pressed  outwards  and'  are  thus 
progressively  elongated.  They  at  length  hang:  pendulous  external  to  the 
anus,  and  in  time  become  pediculated,  hard,  and  fibrous  at  their  insertion. 

When  hemorrhoids  are  complicated  with  prolapsus  ani,  the  fibres  of  the 
sphincter  and  of  the  elevator  ani  muscles  often  become  atrophied,  wasted,  and 
their  action  impaired. 

In  the  early  stages  of  this  affection  the  blood  or  lymph  efiused  may  be 
absorbed,  and  the  disease  entirely  subside.  At  a  more  advanced  stage  some 
become  indurated  and  of  little  sensibility,  while  others  again  are  soft,  bleed 
profusely,  are  intensely  painful,  and  sometimes  rupture  or  ulcerate  (hsemor- 
rhoidal  ulcers).  The  mucous  membrane,  which  is  greatly  vascular,  is  some- 
times swollen,  sometimes  fissured  or  ulcerated,  and  these  fissures  sometimes 
penetrate  so  deep  as  to  occasion  rectal  fistula. 

Cause. — ^The  same  causes  which  produce  hcematemesis  will  tend  to  brine 
about  intestinal  hemorrhages,  and  especially  excessive  congestion  of  the  portal 
circulation  from  diseases  of  the  liver,  spleen,  or  heart,  but  especially  cirrhosis 
of  the  liver.  Intestinal  hemorrhages  are  also  apt  to  occur  from  lardaceous 
disease  of  bloodvessels  and  ulcers,  such  as  the  tubereiUous,  typhoid,  or  dysenteric. 
Hemorrhages  also  occur  in  the  course  of  some  specific  diseases,  such  as 
yellow  fever  and  scorhutus;  also  from  the  effects  o{  sulphuretted  hydrogen  gas — 
a  cause  of  epidemic  hemorrhage  from  the  bowels  among  the  workmen  in  the 
mines  of  Anzin. 

Children  are  very  liable  to  slight  hemorrhage  from  the  bowels  while  teeth- 
ing, and  at  other  periods  of  infancy.  It  is  most  common,  however,  in  the 
adult 

Hsemorrhoids  are  a  frequent  source  of  loss  of  blood.  They  are  caused  by 
everything  that  produces  plethora  of  the  abdominal  vessels.  Persons,  there- 
fore, who  indulge  largely  in  hot  tea  or  coffee,  or  who  drink  to  excess  of  fer- 
mented liquors  of  any  kind,  or  who  habituallv  consume  more  food  than  is 
required  for  the  support  of  the  body,  are  liable  to  this  aff*ection.  It  is 
remarked  also  that  haemorrhoids  often  affect  those  who  ride  much  on  horse- 
back, and  likewise  pregnant  women. 

In  a  very  few  instances  haemorrhoids  have  been  met  with  in  children  of  six 
and  seven  years  of  age,  but  twenty  to  fifty-five  is  the  more  common  period  of 
life  when  tliey  occur.     Both  sexes  appear  equally  s^ubject  to  them. 

The  causes  of  escape  of  blood  from  the  hsemorrhoidal  veins  are  summed  up 
by  Niemeyer  under  the  following  heads : 

(1.)  Collection  of  faeces  in  the  rectum  (constipation),  tumors  in  the  pelvis^ 
or  a  gravid  uterus  (pregnancy). 

(2.)  Conation  from  cirrhosis  of  the  liver  obstructing  the  portal  vein,  or 
over-distension  of  it,  especially  from  excessive  use  of  fermented  drinks  and 
alcohol. 

(3.)  Lung  diseases,  where  the  capillaries  are  compressed  and  atrophied^ 
and  also  heart  affections,  tend  to  impede  the  flow  of  blood  through  the  haemor- 
rhoidal  vessels. 

Symptoms. — Hemorrhage  from  the  intestines  niav  assume  one  of  two  forms, 
or  that  in  which  the  blooa  poured  out  is  pure,  and  that  in  which  the  blood, 
acted  upon  by  the  capillaries,  is  poured  out  })iack,  pitchy,  tarry-like,  and 
grumous,  when  the  di>«euse  is  termed  melirna. 

The  attack  of  intestinal  hemorrhage  may  be  sudden  or  preceded  by  a  series 
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of  preliminary  symptoms,  as  pain  in  the  back  and  loins  as  low  down  as  tlie 
sacrum,  and  even  descending  down  to  the  thighs.  The  patient  abo  mar 
suffer  from  colic  pains,  from  flatulence,  loss  of  appetite,  ana  other  symptoms 
of  indigestion,  while  the  bowels  also  may  be  either  constipated  or  open. 

Hemorrhage  from  the  large  intestine  is  not  uncommon,,  and  is  fiu*  from 
being  attended  with  those  grave  consequences  attached  to  that  from  the  small 
intestines^  although  the  quantity  discharged  is  often  great.  Hemorrhages 
from  the  small  intestines  are  always  symptomatic  of  severe  diseases.  From 
the  large  intestine  the  hemorrhage  is  often  periodical,  and  a  great  relief  to 
persons  subject  to  headache.  It  also  frequentlv  accompanies  the  hsemonrhoidal 
flux.  There  are  instances,  however,  in  whicd  the  quantity  passed  is  so  great 
that  the  patient  falls  into  a  state  of  complete  anaemia.  In  consequence  of  the 
descent  of  the  gut,  a  patient  may  pass  aoout  half  a  pint  of  blood  every  other 
day  for  many  weeks  together,  till  he  not  only  becomes  sallow  and  dropsical, 
but  is  unable  to  move  from  bed.  From  the  generally  innocent  tendency  of 
hemorrhage  from  these  parts,  it  is  of  course  intended  to  exclude  those  cases 
in  which  it  proceeds  from  diseased  heart,  from  dysentery,  from  scurvy^  or  from 
enteric  fever,  as  well  also  as  from  organic  disease  of  the  intestine  itself. 

Hicmorrhoidal  tumors  produce  many  unpleasant  symptoms,  the  least  of 
which  are  the  sensation  of  a  foreign  body  just  within  the  anus,  and  pain  on 
the  patient  passing  a  stool,  which  is  generally  hard,  constipated,  and  tinged 
with  blood.  Sometimes  the  haemorrhoids  are  so  numerous  as  to  fill  up  the 
rectum,  and  should  they  descend  so  as  to  be  grasped  by  the  sphineter  the  pain 
is  often  exquisite,  and  the  patient  obliged  to  return  the  part  with  his  finger, 
otherwise  it  becomes  strangulated.  AVlien  the  tumors  have  become  large  and 
tense,  pain  is  constant ;  and  the  patient  can  neither  walk,  lie,  sit,  nor  stand; 
and  even  a  pultaceous  stool  causes  much  pain  on  passage,  so  that  the  patient 
refrains  as  long  as  possible  from  going  to  stool. 

When  inflammation  attacks  the  hsemorrhoidal  tumors  the  pain  is  often  so 
severe  as  to  extend  to  the  perimeum  and  testicles  in  the  male,  and  to  the 
vagina,  uterus,  and  bladder  in  the  female.  These  pains  are  much  augmented 
on  every  movement,  even  by  lifting  up  the  leg,  turning  in  bod,  by  sneezing  or 
by  cou<i^hing.  In  the  worst  cases  every  attempt  at  defecation  is  distressing, 
and  dreaded  by  the  patient.  Even  sleep  is  at  hu*t  almost  lost,  and  a  grave 
dysuria  often  .still  further  adds  to  the  torment  of  the  sufferer. 

The  quantity  of  bl(M)d  lost  is  sometimes  trifling,  but  in  severe  cases  it  often 
amounts  to  manv  ounces  dailv.  In  the  former  instance  the  patient  suffere 
little  except  from  the  local  irritation;  but  in  the  latter  he  loses  fl(^h,  becomes 
exceedingly  nervous,  and  often  sinks  into  a  state  of  melancholy  which  renders 
life  a  burden. 

Diagnosis. — The  only  disea«!e  with  which  intestinal  hemorrhage  can  be 
confounded  \»  the  lesion  of  hrmorrhoids,  and  their  diagnosis  Is  rendered  cer- 
tain by  an  examination,  except  in  cases  where  they  are  excessively  high  in 
the  gut. 

Prognosis. — Hemorrhage  from  the  small  intestines,  although  not  necessarily 
fatal,  is  always  an  unfavorable  symptom.  Hemorrhage  from  the  large  inte^ 
tines,  if  idiopathic,  is  of  less  moment  ;•  but  if  it  be  symptomatic,  and  results 
from  d}j*ea»e  of  the  heart  or  sjileen,  from  dysentery,  or  from  organic  disease  of 
the  intestine  it.^e/f  the  prognosis  is  grave  in  proportion  to  the  intractable  nature 
of  the  primary  affection. 

Piles  have  seldom  any  dangerous  tendency  unless  they  cause  fistula  or 
phiebitij*.  When  operated  on,  however,  more  esj)ecially  internal  piles  (a.-*  by 
ligature),  they  have  been  known  to  produce  accidents,  such  as  septieamia  or 
phlebitis,  which  have  terminated  fatiilly. 

Treatment. — Kryot  seenu*  a  useful  remeily.  (See  under  Hcemoptysis,)  Dr. 
Macgn»gor,  of  (xlasgow,  records  a  case  of  persistant  prriodieal  hemorrhage  fnnn 
ihe  bowels  which  yielded  to  ergot  when  all  other  remedies  had  failed  ( Ghis. 
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Jfed,  Journal  J  June,  1867).  In  hemorrhage  from  the  bowels  in  enteric  fever, 
the  tincture  of  the  perchloride  of  iron  is  often  useful,  and  if  associated  with 
much  arterial  action,  it  may  be  combined  with  digitdilis,  as  in  the  following 
fonnula : 

B.  Tinct.  Ferri  Perchlorid,  tt^xxx;  Tinct.  Digitalis,  tr^xv;  Aq.  Menth. 
Pip.,  Siss.,  repeated  every  four  hours  (Waring). 

In  the  event  of  failure,  the  iron  tincture  may  be  tried  as  an  enema,  com- 
bined with  opium,  in  the  following  formula : 

B.  Liq.  Ferri  Perchloridi,  ttj;xv;  Morphiae  Hydrochlor.,  gr.  ^;  Aq.  Tepid., 
Jiv;  misce  (Dr.  John  Harley). 

In  cases  where  there  is  a  tendency  to  syncope  from  intestinal  hemorrhage, 
oil  of  turpentine  (HKx  to  nj^xv)  every  half  hour  or  hour  has  proved  an  effec- 
tual remedy  (Dr.  John  Harley). 

The  medical  treatment  of  haemorrhoids  consists  in  the  application  of  a  few 
leeches  to  the  margin  of  the  anus,  and  in  the  administration  of  the  bitartrate 
of  potash,  combined  with  sulphur,  in  the  proportion  of  one  part  nulphur  to  two 
of  cream  of  tartar,  a  teaspoonful  being  taken  three  or  four  times  a  day,  so  as 
to  keep  the  bo  web  gently  relaxed.  Sulphur  has  been  much  insisted  on  in 
these  cases. 

Stringent  rules  ought  to  be  laid  down  as  to  diet,  which  should  be  light,  and 
the  patient  limited  to  French  and  Rhenish  wines.  Ablution  with  cold  water 
should  be  practiced  morning  and  evening ;  and  some  persons  are  sufficiently 
sthenic  even  to  bear  an  injection  of  cold  water,  but  much  caution  is  necessar}" 
in  the  application  of  this  remedy. 


OBSTRUCTION   OF  THE   INTESTINES. 

Latin  Eq.,  Obsiruciio;  Frrnch  Eq.,  Ohstniction ;  Gkrmax  Eq.,  Versiopfufig ; 

Italian  Eq.,  Ontruzion. 

Definition. — An  obstacle  or  impediment  which  obstructs  the  passage  of  con- 
tents  through  the  bowel. 

'  Pathology. — A  typical  case  of  intestinal  obstruction  is  thus  related  by  the 
late  Dr.  Brinton,  whose  monograph  ought  to  be  read  by  every  student.  He 
did  more  in  his  too  short  life  to  elucidate  the  pathology  of  such  cases  than 
any  one  who  has  written  on  this  subject : 

"  A  person,  perhaps  hitherto  healthy,  experiences  a  sudden  constipation, 
attended  with  disproportionate  uneasiness,  or  flatulence,  soon  merging  into 
pain  and  distension  of  the  belly,  with  violent  rolling  movement  of  the  intes- 
tines. The  distension  increasing,  nausea  and  vomiting  supervene ;  and,  gradu- 
ally becoming  more  frequent,  end  by  rejecting  not  merely  any  casual  alimen- 
tary content^)  of  the  stomach,  or  the  greenish, bilious,  alkaline  fluid  commonly 
thrown  up  when  this  organ  is  unoccupied  bv  food,  but  a  fluid  of  greater  opacity, 
color,  and  consistence,  with  a  distinctly  tecal  o<lor.  A  further  aggravation 
of  these  symptoms  now  conducts  the  malady  to  its  termination.  This,  if  fatal, 
is  usually  preceded  locally  by  signs  of  paralysis,  inflammation,  or  even  rup- 
ture of  the  distended  bowel,  and  c(mstitutioijally  by  exhaustion  or  collapse 
replacing  a  febrile  reaction.  In  other  casi^s,  the  obstacle  being  removed  by 
nature  or  art  (if  by  the  former,  rarely  bc^fore  life  is  in  extreme  danger),  the 
symptoms  sul)8i(le  with  comparative  celerity.  The  jmin,  distension,  and  vom- 
iting cease ;  the  bowels  are  relieved  by  copious  stools ;  and  the  patient  (if  not 
placeil  in  further  jx^ril  by  any  of  those  conditions  incidental  or  consecutive 
to  obstruction  just  hinted  at)  is  rapidly  restored  to  comparative  health  "  (/u- 
tettinal  Obstruction,  p.  6). 
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The  most  remarkable  and  most  characteristic  symptom  of  iotestinal  obstruc- 
tion is  the  fecal  vomiting,  explained  by  a  doctrine  that  remained  almost  uo- 
questioned  since  the  time  of  Galen,  until  the  observations  and  experiments  of 
Dr.  Brinton  exposed  the  error,  and  established  the  pathology  of  intestinal 
obstruction  on  a  rational  basis.  When,  about  twenty  years  ago,  he  exposed 
the  error  of  the  doctrine,  then  and  even  now  entertained,  it  was  supposea  that 
fecal  vomiting  was  effected  by  an  a/i^i-peristaltic  movement  of  the  intestinal 
canal ;  that,  at  a  certain  stage  of  obstruction,  the  natural  peristaltic  action  of 
the  bowel  above  the  occluded  point  was  reversed :  so  that  instead  of  proceed- 
ing towards  the  anus,  as  heretofore,  it  took  the  contrary  direction, — tbus  im- 
pelling the  intestinal  contents  in  a  similarly  retrograde  course,  so  as  to  retam 
them  to  the  stomach,  whence  they  were  vomited. 

Dr.  Brinton  showed  by  abundant  proof,  experimental  and  incidental,  that 
the  notion  of  an^i-peristalsis  was  contradicted  by  direct  observation ;  and  t 
careful  study  of  the  phenomena  of  intestinal  obstruction,  as  witnessed  in  the 
human  subject,  and  as  artificially  produced  in  experiments  on  animals,  led 
him  to  the  following  theory : 

"  The  movement  proper  to  the  healthy  intestine  is  a  circular  constriction  or 
peristalsis  which,  travelling  slowly  and  intermittently  down  its  muscular  wall, 

propels  its  contents  in  a  direction 
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from  the  stomach  to  the  anus.  And 
when  any  part  of  the  intestine  has 
its  cavity  oDliterated  by  an  immova- 
ble mechanical  obstacle,  its  contents, 
propelled  by  such  a  peristalsis,  are 
stopped  at  the  obstructed  point.  Here 
thev  gradually  accumulate,  so  as  firrt 
to  fill  and  then  to  di2«tend  a  variable 
length  of  the  canal  with  a  more  or 
less  li(}uid  mass.  But  a  peristalsis 
engaging  the  wall  of  a  closed  tube 
filled  with  lii^uid,  and  falling  short 
of  obliterating  its  calibre,  sets  up 
two  currents  in  that  liquid  ; — one  at 
the  surface  or  |)oripher>'  of  the  tube, 
having  the  direction  of  the  peri^^- 
sis  itself,  and  one  in  it.s  centre  or  axis, 
having  preci.^c^Iy  the  reverse  course. 
Those  particles  of  the  liquid  which 
are  in  contact  with  the  inner  surface 
of  the  tube  are  proj)elled  onwards 
by  the  muscular  Ci)ntraction  of  its 
wall.  And  this  propulsion  is  neces- 
sarily accompanied  by  a  backward 
current  in  tlu)se  particles  which  occupy  the  axis  or  centre  of  the  canal." 

Fe(»al  vomiting  is  thus  shown  to  result  from  the  reflux  of  the  intestinal 
I>eristalsis — a  backward  current  in  the  li(|uids  occupying  the  centre  of  the 
tube. 

The  onlinary  course  of  intestinal  obstruction  from  Dr.  Brinton *8  point  of 
view  divides  itself  into  two  stages.  In  the  first  stage  the  healthy  actions  of 
the  bowel  are  continued  ;  in  the  second  stage  they  are  arrested  or  utterly  and 
jx.Tmaiiently  annihilated  by  paralysis,  enteritis,  or  jHTitonitis. 

In  the  first  stage,  abnonnal  dij<tenj*ion  of  the  inte.'itine  can  generally  be  feh 
through  the  yielding  wall  of  the  belly — as  a  condition  of  fecal  vomiting — 
from  the  very  coninienceinent,  and  continuing  a  jx^rsistent  phvsical  sign 
through  all  the  stages  of  the  obstruction.     Experience  led  Dr.  brinton  to 


Diagram  to  illustrate  the  poristaNis  of  an  ob« 
Htrm-t«n|  lM>wt'l  (afr«T  Dr.  Buintijn).— FIk.  14<i.  Sta^e 
of  iiKHlerate  di*«t(;i)sion,  with  forward  aiul  hackward 
curri'iitH.  VLA  iiulifatini  by  the  arrows,  traver!«iiijf  the 
whole  tulM'  alM)ve  the  olK«tat'le;  la.)  Contraeted  sejf- 
iiu'iit  of  int«*>line  Ix'low  the  ohHtacle.  Fi^.  147.  Sta^^ 
of  «'xtreine  diMt«'iisioii,  in  which  {<!.)  the  dilate«l  and 
IiaralyztKl  sei;inent  above  the  oltstaelc  is  scarcely  en- 
gagt^  by  either  of  these  currents. 
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assert ''  that  the  accumulation  of  intestinal  contents  immediately  above  the 
obstructed  point  may  sometimes  be  detected  as  a  slight  fulness  to  palpation, 
and  a  much  more  definite  dulness  to  percussion,  where  many  of  the  other 
indications  of  obstruction  are  scarcely  perceptible,  or  even  absent."  The 
movements  of  the  obstructed  intestine  may  thus  be  traced  rising  visibly 
against  the  walls  of  the  belly  covering  the  obstructed  tube,  "  in  coils  that 
may  be  fancifully  compared  to  those  of  a  writhing  serpent,"  until  the  paralysis 
and  collapse  usher  in  the  fatal  issue. 

The  character  of  the  pain  in  obstruction  is  variable.  It  is  sometimes  sud- 
den and  violent,  and  often  rises  to  great  intensity  in  a  very  short  time.  It  is 
distinct  from  the  burning  pain  of  peritonitis.  It  is  usually  intense  in  intus- 
susception, and  in  the  impaction  of  gall-stones ;  somewhat  less  marked  in  the 
obstruction  produced  by  twisting  of  the  bowel,  or  by  bands  and  adhesions ; 
scanty  in  the  obstruction  of  stricture ;  and  almost  absent  in  the  obstruction 
caused  by  the  impaction  of  fseces  in  the  large  intestine  (Brinton). 

Exclusive  of  hernia.  Dr.  Brinton  estimated,  from  an  analysis  of  12,000 
necropsies,  that  obstructions  of  the  intestine  cause  about  1  in  every  280 
deaths  from  all  diseases  indifferently ;  and  the  chief  varieties  of  obstructions 
have  to  each  other  the  following  proportionate  freaucncy :  Intussusceptions 
or  invaginations,  43  per  cent. ;  obstructions  by  bands,  adhesions,  diverticula, 
or  peritoneum,  external  to  the  bowel,  31^  per  cent. ;  strictures  (including  a 
few  tumors)  involving  the  intestinal  wall,  17 i  per  cent. ;  torsion  of  the  bowel 
on  its  axis,  8  per  cent. 

The  forms  of  intestinal  obstruction  are  mainly  as  follow : 

(a.)  Intussusception,  of  which  the  varieties  are, — Ileo-cceccU,  56  per  cent. ; 
jRiae,  28  per  cent. ;  Jejunal^  6  per  cent ;  Colic,  12  per  cent. 

(b.)  Oostrtuiions  due  to  hanaSy  adhemom,  diverticula ,  gallstones,  lesions,  such 
as  rupture  of  mesentery,  and  other  peritoneal  lesions.  The  small  intestine  is 
the  seat  of  the  obstacle  in  94.53  cases  per  cent. 

(c.)  Obstruction  due  to  strictures,  tumors,  or  twistings  of  the  bowel  and  m^en- 
tery  give  about  87.36  per  cent,  of  cases  involving  the  large  intestine. 

Intussusception  is  the  accidental  insertion  or  protrusion  of  an  upper  into  a 
lower  segment  of  intestine.  It  occurs  more  frequently  in  infancy  and  child- 
hood than  at  any  other  period  of  life.  Of  twenty-five  cases  observed  or  col- 
lected by  Rilliet,  seven  occurred  in  children  of  six  months  or  under ;  six 
during  the  first  year  of  lifei;  seven  between  five  and  ten  years  of  age ;  five 
between  ten  and  under  fifteen  years  of  age.  Dr.  Brin ton's  experience  goes 
to  show  that  half  the  ileo-csecal  intussusceptions  are  infants  under  seven  years 
of  age ;  many  but  a  few  months  old  ;  and  he  gives  the  average  ages  of  the 
ileo-csecal,  jejunal,  and  colic  respectively  as  18.57,  34.6,  and  31.4  years. 

Invaginations  of  the  small  intestines  are  so  frequently  found  afler  death, 
in  comparatively  young  and  well-nourished  subjects,  that  it  is  generally  be- 
lieved they  are  formed  with  great  facility,  and  that  they  often  occur  during 
life,  giving  rise  to  temporary  bowel  derangement ;  but  that  they  also  soon 
become  disentangie<l  again  by  the  normal  peristaltic  movements.  Of  300 
children  examined  by  Louis  at  the  Salp^trK^re  Hospital,  and  who  died  there, 
the  greater  number  had  two,  three,  or  more  volxndi  without  any  inflammation 
of  the  part« ;  and  there  were  no  circumstances  in  their  history  during  life 
which  led  to  the  suspicion  that  these  children  suffered  from  intussusception 
(Mem,  de  PArad,,  vol.  iv).  Dr.  Baillie,  also,  in  his  great  work  On  morbid 
Anatomy,  says,  "  In  opening  bodies,  particularly  of  infiants,  an  intussusception 
is  not  unfeequentiy  found  which  had  been  attended  by  no  mischief;  the  parts 
appear  perfectly  free  from  inflammation,  and  they  would  probably  have  been 
easily  disentangled  from  each  other  by  their  natural  peristaltic  motion."  Dr. 
Macintosh  states  that  he  scarcely  ever  opened  a  child  without  finding  partial 
invagination  of  the  small  intestines  (I^'octice  of  Physic,  vol.  i,  p.  256).  Dr. 
Hodgkin,  in  his  valuable  work  On  the  Morbid  Anatomy  of  the  Mucous  Mem- 
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braneSj  anj  Rokitanskv  in  his  Pcdhohgical  Anatomy^  each  make  mentioo  of 
the  frequent  occurrcuoc  of  invaginations  in  the  bodies  of  adults  as  well  as  of 
children,  and  they  consider  them  to  be  produced  in  the  majority  of  instancei 
during  the  last  moments  of  life — in  the  death-struggle,  or  in  tfie  ri^r  matiU 
of  the  dead  intestine.  I  have  frequently  'observed  such  invaginations  in 
post-mortem  examinations,  not  associated  with  symptoms  during  life,  and 
easily  reduced  by  traction  ;  but  they  have  been  generally  in  cases  where  the 
irritability  of  the  bowel  had  been  greatly  increased  during  life  by  excessive 
diarrhoea,  with  or  without  ulcerations  of  the  intestines.  Such  invaginations 
were  invariably  in  the  small  intestines. 

Cases  of  intussusception  in  Hie  adtdi  are  rare — so  rare,  indeed,  that  in  the 
extensive  experience  of  one  of  the  largest  civil  hospitals  in  London  (GUiy's), 
Dr.  Wilks  records  that  '*  he  has  never  seen  but  one  case  of  intussusception  in 
an  aduU,  and  in  this  case  the  obstruction  was  never  complete,  and  death  did 
not  occur  for  some  weeks"  {Pathological  Anatomy ^  p.  29z).  In  the  Tranmt- 
turns  of  the  Pathological  Society  of  London^  extending  over  the  first  fifteen  years 
of  its  existence,  there  are  only  seven  cases  of  intussusception  in  the  aduH  on 
record — no  two  of  which  occurred  in  the  individual  ex{)ericnce  of  any  one 
man.  The  ages  of  these  seven  cases  are  respectively  as  follows — namely, 
eighteen,  twenty-five,  thirty-two,  thirty-four,  forty-one,  and  two  at  forty-four 
years  of  age.  In  one  case  the  symptoms  continued  for  three  months,  and  at 
last  ended  in  recovery  after  the  passage  of  a  portion  of  ileum  (coniaining  a 
polypoid  tumor)  by  the  rectum.  In  another  case  the  symptoms  continued 
during  four  months,  and  terminated  fatally  by  exhaustion.  In  my  own  ex- 
perience I  have  never  made  a  post-mortem  examination  of  a  case  of  intus- 
susception in  an  adult ^  nor  have  I  ever  seen  a  case  of  intussusception  in  an 
adult  during  life.  In  the  Museum  of  the  Army  Medical  Department  at  Net- 
ley  there  are  preparations  showing  the  lesions  and  morbid  relations  of  the 
parts  preserved,  irom  at  least  eight  cases  occurring  in  soldiers  at  ages  varying 
from  twenty  to  forty-two  years  of  age. 

A  case  recorded  by  Dr.  Todd,  in  the  Army  Reports  for  1864,  p.  532,  is  of 
great  interest,  inasmuch  as  the  dissection  of  the  part*,  made  by  me  at  Neiley, 
shows  that  the  intussusception  was  associated  with  a  large  polypus  growing 
from  the  mucous  surface  of  the  small  intestine.  The  history  of  the  ease  further 
shows  that  it  was  preceded  and  acjcompanied  by  intense  and  severe  diarrhcea; 
and  in  the  course  of  examination  of  the  parts  sent  to  Netley,  my  then  coad- 
jutor, Dr.  Davidson,  discovered  that  the  mucous  membrane  of  the  caput  cttcnm 
was  infest(^d  by  the  minute  parasite  known  as  the  tricocephalun  (/iV/>ar.  This 
parasite  is  a  very  minute  round  worm,  with  its  head-end  of  hair-like  fineness, 
usually  firmly  fixed  to  the  nuicous  membrane  of  the  intestines,  while  the  rest 
of  the  body  is  generally  coiled  upon  itself  and  hidden  amongst  the  mucous 
secretion  of  the  gut.  The  natural  history  of  this  eutozoon  shows  that  it  has 
oftentimes  been  tussociated  with  severe  epidemics  of  diarrhiea.  Indeed,  its 
discovery  more  than  100  years  ago  (1760-61)  was  made  during  the  preva- 
lence of  a  severe  epidemic  of  diarrhoea  (morbus  mucoauM)  amongst  the  .soldiers 
of  the  French  army,  associated  with  the  presence  of  thl<  panusite  in  the  caput 
rtfcf/m  of  those  who  died  of  the  disease. 

Five  cast's  of  intussusception  are  recorded  in  the  Tranmctionj^  of  the  Patho- 
logical Society  \\\\\c\\  are  associated  with  iM)lypoid  tumors  of  the  intestine  at  or 
near  the  site  of  lesion.  The  latter  case  referred  to  in  these  Transactiofis  ter- 
minated fayorably  after  the  passage  of  the  invaginated  jwrtion  of  gut  (con- 
taining the  polypus),  the  symptoms  having  continue<l  for  three  m<mths. 

The  volvului*,  or  portion  of  the  gut  where  the  obstruction  exists,  consist** — 
(1.)  Of  the  external  |)ortion  formed  by  that  part  of  the  bowel  into  which  the 
other  has  slipped;  (2.)  Of  the  middle;  and  (3.)  Of  the  internal  part,  com- 
posed of  the  reflection  of  the  invaginated  portions.  As  it  is  not  always  easy 
to  follow  the  anatomical  relations  of  the  several  layers  of  structures  compos^ 
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ing  an  iDtusausceptioD,  it  may  be  of  use  to  give  a  diagrenimBtic  outline  of  the 
reuttion  of  the  serous  and  mucous  coats  of  the  intestine  in  such  lesions;  be- 
eaiue  it  U  of  practical  importance  to  remember  that,  although  the  parts  are 
greatly  displaced,  yet  the  anatomical  relations  of  the  serous  and  mucous  sur- 
&ce8  of  the  intestine  are  never  altered.  Textures  of  the  same  anatomical 
character  are  always  in  contact  one  with  another,  and  the  channel  of  the  gut 
aloDg  its  mucous  surface  is  always  open.  That  such  is  the  case  may  be  uuder- 
■tood  by  taking  the  leg  of  a  long  stocking  from  which  the  toe-end  baa  beea 
cut  off,  so  that  the  stocking  may  be  converted  into  a  continuous  tube  open  at 
both  ends.  If  one  portion  of  the  stocking  be  then  drawn  into  the  other,  a 
correct  imitation  of  the  relation  of  surfaces  in  an  intiueuttxption  will  be  ob- 
tained. 

In  the  diagram  (Fig.  148)  the  tube,  a  b,  may  be  traced  to  be  continaous,  as 
indicated  by  the  arrows.  The  dotted  line  is  meant  to  correspond  to  the  serous 
sur&ce,  and  the  thick  dark  line  to  represent  the  mwxnu  surface  of  an  intes- 


tine comprehending  au  liitinaiurejjUon.  From  the  outer  to  the  innermott  sur- 
fiwe  at  the  site  of  lenioii.on  cutting  throu|;h  one  layer,  (Ae/rrt  of  the  inclosing 
gut,  a  MU(X)U8  suBPACE  is  reached,  which  has  a  ail-de-nae  rcBection  at  e. 
Thus,  the  mucous  surfaces  of  the  including  and  the  included  portions  of  in- 
testine are  in  constant  apposition,  rubbing  against  each  other.  On  cutting 
through  the  second  lay«r  of  the  inivmnuee^wt,  a  serous  surface  is  reached 
which  has  a  eul-de-imc  reflection  at  d.  Thus,  the  serous  surfaces  of  the  in- 
cluding and  the  inclu(l>T<f  portions  of  intestine  are  in  constant  apposition, 
nibbing  agaiunt  each  other.  At  e  the  mucous  canal  is  always  more  or  less 
open  in  cases  of  simple  intuimucepUon;  but  the  orifice  is  invariably  turned 
or  curved  Ui  one  Nidc,  and  may  be  so  firmly  applied  against  the  mucous  sur- 
ftce  of  the  including  intestine  {by  the  dragging  of  the  mesentery  which  has 
been  included)  that  the  orifice  may  be  clwed,  like  a  valve,  by  simple  appo- 
ridon  and  compression.  In  consequence  of  the  lateral  attachment  of  the 
mceenlcry  to  a  line  along  the  serous  surface  of  the  intestine,  a  portion  of 
menenlery  eijiiivaloiit  to  the  extent  of  tlic  serous  surfaces  in  apposition  is  also 
dragged  into  the  containing  gut,  and  exercises  a  most  important  influence 
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upon  the  nature  of  the  lesions.  In  consequence  of  the  one-sided  attachment 
01  the  mesentery,  and  the  dragging  of  its  parts,  the  included  gut  Deceaearilv 
takes  the  form  of  a  curve.  It  thus  appears  highly  corrugated  over  its  mucow 
surface,  dragged  to  one  side  and  curved  upon  itself,  as  it  lies  exposed  on  cu^ 
ting  up  the  outermost  layer  of  intestine.  The  orifice  of  the  contained  or 
invaginated  intestine  is  thus  turned  upwards,  and  is  not  to  be  found  at  what 
appears  to  be  the  lowermost  part  of  the  extreme  end  of  the  included  portion 
of  bowel.  This  great  dragging  of  the  mesentery  necessarily  also  obbtnicts 
the  flow  of  blood  in  the  mesenteric  vessels,  and  leads  to  the  gradual  effiarioa 
of  blood  between  its  layers.  This  effusion  is  seen  after  death  in  the  form  of 
compact  indurated  masses  of  a  dark  color.  Blood  is  also  ^nulually  efiuiKd 
from  tlvB  thAcous  surface  of  the  gut,  which  becomes  gradually  strangulated; 
and«,i;ombined  with  other  symptoms,  this  persistent  effusion  of  blood  is  almoit 
patnojj^Domonic  of  incarceration  of  a  bowel  by  intussusception. 

Itf  some  cases  the  pressure  of  the  inclosed  bowel  on  the  containing  gut, 
and  the  dragging  of  the  included  mesentery,  are  so  intense  that  the  invagi- 
nated i)ortiou  has  actually  effected  an  opening  by  ulceration  through  the  m- 
closed  bowel,  and  so  projected  into  the  cavity  of  the  peritoneum  before  death 
took  place.  In  such  cases  the  fatal  result  was  generally  by  peritonitis.  Four 
specimens  in  the  Museum  of  the  Army  Medical  Department  illustrate  this 
fact  in  the  pathology  of  intussusception.  One  has  no  history ;  another  v 
quoted  as  an  example  of  the  bad  effects  of  purgation ;  the  third  is  from  a 
woman  aged  twenty-four,  who  had  been  ill  ten  days,  and  when  an  extensive 
opening  occurred  through  the  inclosing  bowel,  and  peritonitis  of  a  severe 
form  si)eedily  proved  fatal.  A  fourth  occurred  in  a  soldier  aged  twentv-two. 
In  this  specimen  a  very  large  mass  of  gut  is  involved,  and  it  is  very  signifi- 
cant of  the  injurious  influence  of  purgation  in  such  cases.  Although  this 
soldier  Ls  recorded  to  have  had  persistent  diarrhoea,  flatulence,  bloody  stools, 
and  other  symptoms  of  intussusception,  he  was  nevertheless  alleged  to  be  a 
malingerer.  He  was  treated  with  purgatives,  and  lived  long  enough  for  the 
end  of  the  included  gut  to  wear  a  hole,  by  pressure  and  rubbing,  through  the 
substance  of  the  contiiining  bowel.  No  one  can  doubt  but  that  such  a  leiiiun 
would  be  greatly  aggravated  by  purgative  remedies. 

In  all  ca.<es  of  intussusception,  whether  occurring  in  children  or  in  adultj>, 
the  administration  of  purgative  medicines  tends  to  aggravate  the  lesion  and 
the  symptoms.  Accordingly  the  rule  of  practice  is  absolute — namely,  **  to 
withhold  all  j)urgative  medicines  from  the  commencement  in  cases  of  intu^f- 
susception."  The  bt)wel  being  incarcerated,  the  stimulus  of  purgation  pro- 
ceeding from  above  dt)wnwar(ls  is  quite  unable  to  undo  the  incan^eration  (»f 
an  intussusception.  A  purgative,  therefore,  acts  injuriously  as  a  stimulus 
which  cannot  be  obeyed ;  and  the  obvious  tendency  of  a  purgative  is  to  in- 
crease the  [Kjristaltic  action  of  the  bowels,  and  therefore  to  increa.'HJ  still  more 
the  invagination.  That  such  is  the  case  will  be  readily  understoiKl  by  a 
physiological  consideration  of  the  phenomena  of  intussusception ;  for  although 
it  is  not  always  easy  to  account  for  the  first  beginning  of  an  invagination, 
yet  physiology  enables  us  to  understand  how,  an  invagination  once  begun, 
the  lesion  tends  to  increase — (1.)  From  the  |x»ristaltic  action  of  the  bowel, 
greatly  stimulated  and  increased  l)y  irritation  of  every  kind,  so  long  as  tonic 
irritability  continues;  (2.)  From  the  spasmodic  action  of  the  part  of  the  gut 
above  the  invagination  preventing  s]>ontaneous  return;  (3.j  From  the  invag- 
ination being  thus  completcil,  it  continues  permanent,  tenesmus  occurs,  and 
thus  the  violent  and  re{K'ated  contractions  of  the  ab<h)minal  muscle^  tend 
still  more  to  maintain  and  increase  the  lesion.  The  constant  motion  and 
pressure  of  parts  one  upon  another  in  some  cases  is  so  great  that  the  end  of 
the  invagination  has  been  known  to  i>enetrate  through  the  walls  of  the  incloir 
ing  bowel,  so  as  to  api)ear  in  the  cavity  of  the  i>eritoneuin. 

The  injurious  tendency  of  purgative  medicines  will  be  also  still  more  ap- 


CAUSES   OP   INTUSSUSCEPTION.  671 

parent  if  a  lesson  is  taken  from  the  teachings  of  morbid  anatomy.  Post- 
mortem examination,  combined  with  a  study  of  the  phenomena  of  intus- 
susception during  life,  shows  that  the  increase  of  the  lesion  takes  place  mainly 
at  the  expense  of  the  external  containing  portion  of  the  bowel ;  and  therefore, 
also,  it  can  readily  be  understood  how  some  fixed  point  in  the  bowel  is  the 
first  starting-point  of  an  invagination.  Most  frequently  (56  per  cent.,  Brin- 
TON)  it  is  the  ileum  and  ccecum  which  pass  into  the  colon,  then  the  colon 
passes  into  itself,  so  that  the  appendix  venniformia  cceci  becomes  included. 
Two  orifices  then  exist  at  the  extreme  end  of  the  invagination :  one  is  that 
of  the  lesser  bowel,  the  ileo-ca)cal  valve,  the  other  is  the  entrance  into  the 
appendix  cceei.  Two  preparations  in  the  Museum  of  the  Army  Medical  De- 
partment show  this  arrangement  of  the  parts  composing  the  lonon  in  cases 
of  invagination.  In  32  per  cent.  (Brinton)  the  small  intestine  forms  all  the 
layers.  In  12  per  cent.  (Brinton)  the  colon  is  exclusively  involved;  and 
the  rectum  scarcely  ever  forms  more  than  the  outer  layer. 

Causes. — In  all  the  dissections  of  invagination  whose  history  I  have  ex- 
amined, they  have  either  been  associated  with  the  diarrhoea  of  irritation  (as 
from  worms,  undigested  masses  of  food) ;  or  with  cerebral  lesions  (as  in  the 
cases  of  children  in  whom  invaginations  are  very  common) ;  or  with  ulcers 
of  the  intestines,  or  polypoid  growths. 

In  giving  a  summary  of  cases.  Dr.  Peacock  finds  that  while  in  some  cases 
no  cause  could  be  assigned  for  the  affection,  in  others  the  disease  appeared  to 
have  been  excited  by  accidents,  taking  injudiciously  large  meals  or  improper 
food,  by  the  irritation  of  drastic  purgatives,  or  the  presence  of  worms.  Of 
the  cases  which  he  analyzed,  "  in  one  instance  the  disease  followed  a  kick,  in 
another  the  carrying  of  a  heavy  weight,  and  in  a  third  the  taking  of  a  large 
meal ;  in  one  an  active  purgative  had  been  taken  a  few  days  previously,  and 
in  one  there  were  worms  in  the  bowels."  In  the  case  he  particularly  records 
to  the  Society,  "  the  predisposing  cause  might  possibly  be  the  small  polypus 
which  was  found  attached  to  the  mucous  membrane,  near  what  appeared 
to  be  the  upper  end  of  the  invaginated  portion."  {Trans.  Path.  Soc.y  vol.  xv, 
p.  117). 

As  to  how  the  lesion  first  commences  some  notion  may  be  obtained,  and 
the  phyj<iology  of  the  process  may  to  some  extent  be  comprehended,  by  ex- 
periments on  the  intestines  of  animals  while  under  chloroform,  or  just  after 
having  been  killed.  If  a  portion  of  the  small  intestine  be  pinched  with  a  pair 
of  forceps,  active  circular  contraction  and  constriction  of  the  gut  immediately 
commences  at  the  site  of  irritation.  This  constriction  continues  for  some  time, 
and  is  transmitted,  or  advances  onwards,  under  the  influence  of  the  usual 
peristaltic  action  of  the  intestines.  Wave  upon  wave  of  constrictions  may 
be  made  in  this  way  to  follow  each  other  in  succession,  so  long  as  the  vital 
irritability  of  the  intestine  continues.  If  the  advance  of  the  constriction 
onwards  is  im)KKied  by  any  cause,  such  for  instance  as  an  undigested  mass  of 
food,  a  scybalous  portion  of  fajces,  a  foreign  body,  or  a  iwlypoid  growth,  or 
even  another  constriction,  and  if  the  onward  motion  of  the  bowel  fails  to  dis- 
lodge the  obstruction,  a  partial  invagination  very  readily  occurs ;  but  where 
the  obstruction  is  necessarily  localized  (as  from  ulcers,  poly|)oid  growths,  or 
fixed  parasites)  {)ermanent  invagination  commencing  in  the  vicinity  of  such 
local  lesions  is  more  readily  induced.  The  mere  weight  of  a  polypoid  growth 
would  necessarily  favor  the  occurrence  of  invagination  by  dragging  down 
the  bowel  to  which  it  Ls  attached,  and  so  inverting  its  coats.  In  5  per  cent. 
(Brinton)  the  intussusception  is  so  caused ;  and  often  situates]  above  the 
ileo-oolic  valve,  the  polypus  having  made  its  way  through  it,  the  spasmodic 
contraction  of  the  valve  would  effectually  prevent  the  spontaneous  return  of 
the  invagination. 

Another  efficient  and  increasing  cause  of  obstniction  exists  in  the  included 
mesentery.     By  its  inclusion  it  causes  such  a  drag  u{)on  the  included  portion 
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that  the  mucous  surface  of  the  bowel  is  not  only  greatly  comiffated,  bat  bv 
apposition  against  the  containing  bowel  the  narrow  canal  through  the  iiiTa|p- 
nation  becomes  completely  closed.  The  anatomy  of  the  parts  at  onoe  abowi 
how  this  is  eifected.  The  mesentery  beinc  attached  only  to  one  side  of  the 
gut,  it  drags  the  intestine  to  that  side ;  and  the  greater  the  amount  of  bowd 
invaginated,  the  greater  will  be  the  curvature  of  the  included  portion  upoo 
the  mesentery  as  an  axis ;  and  the  greater  and  earlier  will  be  the  complete 
obstruction. 

Thus,  when  a  case  of  intussusception  is  examined  after  death,  the  invaffi- 
nated  portion  of  bowel  is  always  seen  in  the  form  of  a  curve  lying  within  Ukt 
including  intestine.  The  extreme  end  of  the  invaginated  portion  thus  comes 
to  be  so  turned  upon  itself  that  the  canal  by  apposition  is  completely  shut  up. 
The  bloodvessels  of  the  impacted  mesentery  also  undergo  great  and  incxeadi^ 
congestion  ;  and  as  strangulation  and  obstruction  become  complete,  indurated 
masses  of  blood  may  be  found  effused  within  the  folds  of  the  mesentery.  Ai 
strangulation  increases,  blood  exudes  from  the  mucous  surface  of  the  intestine, 
so  that  small  flocculi  of  blood,  as  well  as  fluid  blood  mixed  with  mucus  and 
free  from  fecal  matter,  continue  to  pass  per  rectum  as  long  as  the  canal 
remains  open ;  and  such  symptoms  (hsemorrhoids  excluded),  are  justly  re- 
garded as  pathognomonic  of  incarceration  of  the  bowel  from  a  simple  intus- 
susception not  yet  completely  closed. 

Symptoms  of  Intussusception. — The  symptoms  indicate  obstruction  and 
inflammation.  In  the  child  they  mainly  consist  of  restlessness,  sudden  fits  of 
cryin?,  and  straining  as  if  at  stool ;  a  discharge  of  mucus,  more  or  less  mixed 
with  blood  and  free  from  fecal  matter,  sickness,  and  anxiety  of  countenance. 
These  phenomena  are  generally,  but  not  invariably,  preceded  by  a  sudden 
and  violent  action  of  the  bowels.  A  physical  examination  of  the  belly  may 
disclose  a  tumor  or  swelling  of  the  intestine ;  and  sometimes,  as  in  a  case  de- 
scribed by  my  friend  and  neighbor.  Dr.  Orsbome,  of  Bitteme,  to  the  Medical 
Society  of  Southampton,  the  invaginated  part  could  be  reached  with  the  finger 
introduced  into  the  rectum. 

//*  the  adult  the  symptoms  and  phenomena  in  cases  of  complete  stranguU- 
tiou  of  the  gut  by  strictures,  like  internal  strangulation  from  bunds  of  lymph, 
or  twisting  of  the  gut  round  such  constrictions,  are  sudden  ;  and  if  the  stric- 
ture be  not  relieved,  the  case  proves  fatal  about  the  fifth  or  sixth  day.  On 
the  other  hand,  in  cases  of  intussusception,  the  symptoms  of  the  incarceration 
are  by  no  moans  sudden  nor  rapid  in  their  progress ;  or,  rather,  they  are  com- 
paratively slower  in  their  development  and  progress  to  a  fatal  issue  than  cases 
of  complete  obstruction  by  strangulation  are. 

In  cases  of  intussusception  the  impediment  from  the  first  Ls  partial,  and  in 
some  C4ises  tlio  ()l)struction  is  never  complete,  although  the  symptoms  may  ox- 
tend  over  numy  days,  or  weeks,  or  even  months.  One  case  is  on  record  in  the 
Transactions  of  the  ratholoyical  ^Society  in  which  the  symptoms  of  incarceration 
were  present  during  four  months,  and  although  adhesions  had  formed  between 
the  serous  coats  of  the  invagination,  yet  obstruction  of  the  intestinal  canal  was 
never  complete. 

A  summary  of  the  prominent  phenomena  of  intussusception  may  be  stated 
as  follows,  showing  the  comjmrative  slowness  and  incompleteness  of  the  ob- 
struction, as  well  as  bringing  forward  those  phenomena  which  (when  weighed 
with  other  symptoms),  may  be  regarded  as  pathognomonic  of  intussusception. 
Diarrha'a  is  generally  the  first  indication  of  illness.  In  connection  with 
this  diarrhcea  and  its  prevalence,  the  existence  of  {mrasitcs  must  not  be  over- 
looked, imt^mueh  as  their  existence  in  one  patient  renders  it  probable  that 
they  may  exist  also  in  others  an  a  cause  of  tlie  pn'valence  of  diarrhoea  in  an 
epidemic  form.  C  ollapse,  nausi*a,  and  diarrhoea,  arc  the  next  symptoms  to 
suiKjrvcne,  followed  by  tenesmus,  or  a  feeling  of  fulness  in  the  rectum ;  and 
after  going  two  or  three  times  to  stool,  blood  only  is  observed  to  poM,  and 
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similar  discharges  continue.  An  enormous  discharge  of  fseces  may  sometimes 
take  place  after  an  enema,  but  generally  accompanied  by  a  large  jww  of  blood. 
So  long  as  the  patient  lives  he  continues  to  pass  blood  at  stool,  and,  on  ocx^asions, 
scybala.  Small  portions  of  hardened  faeces  may  continue  to  be  got  rid  of,  but 
every  effort  is  attended  by  the  usual  flow  of  blood.  Purgative  remedies  aggra- 
vate the  symptoms.  Death  is  comparatively  slow ;  and  hence  the  extensive 
coagula  which  are  found  in  the  cavities  of  the  heart. 

Diagnosis  is  therefore  mainly  differential  between  this  and  other  forms  of 
alvine  obstruction.  The  colic  is  extremely  severe,  and  the  marked  remissions 
of  pain  are  followed  by  exacerbations,  which  increase  in  violence  with  each 
repetition.  Physical  diagnosis  ought  to  be  had  recourse  to  in  every  case. 
From  hernia,  cases  of  intussusception  are  to  be  distinguished  by  the  absence 
of  the  hernial  tumor  at  the  respective  abdominal  apertures  where  hernia  is 
usual ;  but  a  tumor  within  the  abdomen  is  a  physical  sign  of  the  greatest 
value;  and  is  not  oft^n  absent,  though  easily  overlooked,  as  it  is  oft^n  of 
small  size  (Brinton).  The  condition  of  the  rectum  ought  always  to  be  ascer- 
tained by  a  digital  examination.  The  vomiting  is  less  urgent  in  proportion 
as  the  obstruction  is  lower  down  in  the  bowel ;  if  the  duodenum  is  involved, 
vomiting  is  almost  incessant.  Dr.  Orsborne,  of  Bitterne,  lately  brought  me 
the  stomach  and  intestines  of  a  child  that  died  of  this  affection ;  and  the  rela- 
tions of  the  parts  involved  were  peculiar  in  this  respect,  that  in  the  reflection 
of  the  colon,  which  contained  the  volvulus,  the  mesentery  of  the  duodenum 
was  dragged  in,  and  along  with  it  the  adjacent  \^11  of  that  intestine  was  also 
taken  in.    The  parts  are  preserved  in  the  museum  at  Netley. 

It  is  necessary  to  distinguish  between  ileo-csecal,  or  the  colic  invagination, 
and  that  of  the  small  intestine.     The  former  is  distinguishe<l  from  the  latter 

"  (1.)  The  prominence  of  tenesmus,  which  is  rarely  present  in  any  marked 
d^ree  where  the  small  intestine  only  is  implicated ;  ( 2. )  The  greater  size  and 
fixation,  as  well  as  the  different  site  of  the  tumor,  which,  if  Targe,  generally 
proceeds  towards  the  left  side  of  the  hypogastric  or  left  iliac  region;  (8.)  The 
subordinate  share  taken  by  hemorrhage,  which,  instead  of  copious  bleeding 
by  stool  and  vomit,  is  often  little  more  than  a  scanty  admixture,  scarcely 
sufficient  to  tinge  the  muciLs  passed  from  the  bowels,  with  violent  and  fre- 
quent straining  bv  the  patient ;  (4.)  The  still  more  subordinate  share  taken 
by  obstruction,  wliich  not  only  seems  to  be  often  anticipated  by  death,  as 
r^ards  any  complete  symptoms  of  its  presence,  but  to  be  really  alwent,  owing 
to  the  patulous  state  of  the  axis  of  the  invagination ;  (5.)  1* he  presence  of 
the  end  of  the  invagination  in  the  rectum"  (Bkinton). 

Obstruction  of  the  small  intestine  is  chiefly  characterized  by — (1.)  The 
umbilical  seat  of  the  pain,  which  is  also  more  early  and  severe ;  (2.)  Vomit- 
ing is  more  early,  severe,  and  frequent ;  obstruction  is  much  more  rapid,  con- 
stant, and  complete  in  the  small  than  in  the  large  intestine. 

Prognosis  is  not  always  hopeless,  but  is  nevcrtlieless  most  grave.  The  cases 
which  recover  are  almost  invariably  chn)iiic  or  protracted  ones.  In  the  fif- 
teenth volume  of  the  Tranmijctions  of  the  Pathologmd  Society  of  London,  Dr. 
Peacock  gives  an  account  of  the  passage  of  a  large  piece  of  bowel  by  the 
rectum  in  a  case  of  invagination,  followed  by  recovery ;  and  in  that  paper  he 
refers  to  eighty-eight  cajjes  of  intussusception  in  which  portions  of  bowel  are 
reported  to  have  passed  by  the  rectum.  Those  which  end  by  expulsion  of 
the  volvulus  have  a  duration  of  from  twice  to  thrice  as  long  as  that  of  the 
fatal  cases;  and  it  is  not  till  the  second,  third,  or  even  sixth  week  that  the 
remission  of  symptoms  cK'curs  which  announces  the  relief  of  the  obstruction, 
and  which  often  pn^ciHies  by  a  day  or  two  the  first  healthy  alvine  evacuations. 

It  is  to  be  remeinhered  that  distension  of  the  involved  bowel  measures  not 
only  the  danger  but  the  rapidity  of  the  fatal  issue. 
VOL.  II.  .48 
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Tlic  cases  of  most  serious  import  are  those  which,  commencing  in  the  emdl 
intestine,  involve  the  ilco-colic  valve ;  and  the  majority  of  fatal  cases  iiv 
those  in  which  the  cajcum  and  ascending  colon  have  swallowed  up,  as  it  were, 
a  large  portion  of  the  small  intestine.  The  danger  may  not  be  at  first  appre- 
<»iated,  because  the  obstruction  is  never  complete  in  the  first  inMance,  as  we 
know  from  the  nature  of  the  lesion  as  well  as  from  the  accurate  h»tory  of 
cases.  The  bowel  at  first  is  merely  incarcerated  by  the  invagination,  and  it 
is  not  until  the  middle  and  internal  portions  with  their  contained  mesentery 
become  compressed,  constricted,  and  ultimately  strangulated,  that  complete 
obstruction  ensues.  Till  this  occurs,  the  continuous  expulsion  of  bloodj 
mucus  from  the  central  tube  of  the  inversion  goes  on.  Inflammation  and 
sloughing  thus  commence  as  the  parts  become  subjected  to  more  and  more 
increasing  pressure. 

Two  forms  of  inflammation  prevail — namely,  one  serous,  l>ctween  the  op- 
l)osed  peritoneal  surfaces,  and  commencing  at  the  angle  of  reflection  of  the 
middle  on  the  external  layer  (x,  x,  x,  in  the  diagram,  p.  669  )i  at  the  part 
where  the  one  |>ortion  slips  into  the  other.  It  is  here  that  the  peritoneal  sur- 
faces of  the  invagination  commence  to  adhere ;  and  up  to  the  period  of  ad- 
hesion the  ancrient  remedy,  inculcated  by  Hippocrates,  of  injci'ting  air  into 
the  great  gut  by  a  long  tube,  introduced  ppr  rectum,  has  effected  the  greater 
number  of  euros — forcing  by  gentle,  persistent,  and  equal  pressure  the  in- 
vagination backwards,  and  so  causing  it  to  be  undone.  The  other  form  of 
inflammation  takes  place  between  the  two  oi)posed  mucous  surfaces  (c,  c,  in 
the  diagram).  At  this  angle  of  reflection  an  abundant  white  leucorrfaceal- 
like  secretion  (corpuscular  elements  of  inflammation  with  mucin )  commences 
very  early  to  be  discharged  by  the  rubbing  of  the  opj>ose<l  surfaces,  and 
eventually  th»  inflammation  (mucous  and  serous)  may  l>e  so  destructive  that 
ulceration  and  sloughing  of  the  whole  invagination  may  be  the  conseauence. 
In  this  way  continuity  of  the  canal  may  be'restored — the  in^'agination  naving 
pa^ised, /?er  redtnn,  as  a  slough.  Dr.  BrinUm  believes  this  favorable  termina- 
tion occurs  in  not  less  than  one  in  every  two  or  three  cases  of  intus'<us<*eptinD. 
On  an  average,  separation  of  the  slough  is  not  complete  before  the  eighth  cby, 
and  the  liberated  ])owel  is  rarely  ex{x*lled  per  amim  before  the  tenth  or  twelfth 
day,  and  is  sometimes  only  pn^vented  by  the  death  of  the  patient  on  the  fif\h 
or  sixth  day.  Of  such  eases  eighty-eight  are  now  on  n»eord — an  analysis  «tf 
which,  by  Dr.  Peacock,  has  been  already  referre<l  to  ( Path.  Soc.  Train*,,  vol. 
XV,  p.  114). 

Treatment. — The  following  are  the  details  of  treatment  for  castas  of  intus- 
susception advocated  by  the  late  Dr.  Brinton.  The  chief  indications  and 
treatuient  are — (1.)  To  prrvnit  diufniition,  by  reducing,  in  ever}'  possible  way, 
the  quantity  of  food  and  <lrink,  restricting  the  latter  to  small  hut  frequent 
sips  (prefera])ly  through  a  long  straw  or  tube)  of  c«m)1  iced  Ii(|ui«ls.  Fotnl  i? 
to  be  given,  as  strong  beef  tea,  soup,  or  milk,  with  e<)ual  frec|uency  and 
caution.  Small  doses  of  alcohol  (as  bnindv  with  water,  <»r  soda-water >  is  ti» 
be  alternated.  But  if  any  rejmgiumce  exists  to  focnl  or  drink,  or  if  vomitiuir 
is  excited  by  these  articles,  the  amount  given  must  be  reduced.  Water,  milk, 
and  gruel  are  to  be  given  freely  in  of\en-repeated  enemata. 

(2.)  To  aj<i*iut(je  pain  and  to  mitigate  exce^irc  peri*taUi*  suggt»!st  the  same 
kind  of  remedy — namely,  opium,  which  is  to  be  given  c<mtinucmsly  and  alone 
in  the  solid  form — preferably  as  an  extract.  The  practical  limit  of  the  ih«p*4" 
is  indicated  l)y  the  ccmiparative  arrest  of  pain,  the  appn>ach  of  narc(»tism, 
and  decided  eontracti<m  of  the  pupil. 

Bei/adonna  is  only  of  use*  as  a  it^neily  to  diminish  the  straining  i)eri.»italsis. 
It  may  be  given  combined  with  ojfiiim,  as  tiro  parts  of  extract  of  opium  to  one, 
two-thirds,  or  even  one-half  part  of  extract  of  h(/hdonna  in  a  pill. 

Envmata  are  useful  :is  a  mechanical  aid  to  removing  obstruction.  Thev 
may  gradually  distend  the  bowel  at  the  site  of  obstruction,  so  as  to  effect  sucn 
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a  change  in  its  position  and  arrangement  as  may  release  the  impacted  portion. 
The  administration  of  enemata  is  only  safe  and  efficient  if  undertaken  by  a 
person  of  competent  skill.  The  quantity  of  fluid  must  be  injected  little  by 
little,  and  must  be  retained  as  long  as  possible ;  and  the  patient  must  resolve 
to  tolerate  some  pain  in  reaching  that  climax  of  distension  at  which  only 
enemata  are  calculated  to  relieve  obstruction. 

In  cases  where  the  intussusception  is  in  the  large  intestine,  inflation  of  the 
bowel  with  air,  as  originally  suggested  by  Hippocrates  two  thousand  years 
ago,  in  his  third  hook  {Hept  hadatv)^  has  of  late  years  been  revived  and  adopted, 
first  in  America,  and  subsequently  in  this  countrv  (Gorham,  in  Guy^s  Hoq>, 
ReportSf  and  Med.'Chir.  Trans.,  vol.  ix).  This  llippocratic  remedy  has  un- 
doubtedly been  more  successful  than  any  other.  Of  twenty-eight  cases,  the 
details  of  which  were  collected  by  Dr.  Orsborne,  there  were  only  seven  recov- 
eries ;  and  three  of  these  were  effected  by  inflation  of  the  colon  with  air.  Dr. 
Murphy  and  Mr.  Ericlisen  have  borne  strong  testimony  to  its  value  in  discus- 
sions on  the  subject ;  and  the  former  had  recourse  to  the  operation  on  one  of 
his  own  children  with  success  (MS.  notes  of  Dr.  Orsborne).  For  its  success. 
Dr.  Orsborne  is  of  opinion  that  the  remedy  should  be  employed  at  an  early, 
period,  before  there  has  been  time  for  adhesion  between  the  contiguous  surface 
of  the  volvulus.  My  friend  Dr.  David  Greig,  of  Dundee,  has  had  recourse 
to  this  method  of  treatment  in  numerous  instances  with  perfect  success,  and 
has  published  an  account  of  his  exi)erience  in  the  Edin.  Monthly  Med.  Journal 
for  October,  1864.  By  means  of  the  onlinary  elastic  enema  tube,  fitted  to 
the  pipe  of  a  small  pair  of  bellows,  he  was  able  to  pass  a  considerable  quan- 
tity ot  air  into  the  rectum,  continuing  the  process  till  the  belly  showed  signs 
of  considerable  distension,  and  even  till  uneasiness  prevailed.  Its  beneficial 
action  is  indicated  by  the  relief  of  the  urgent  symptoms,  such  as  straining  and 
vomiting ;  and  gradually  a  fecal  evacuation  is  obtaineil  from  the  bowels.  At 
the  same  time  warm  fomentations  are  to  be  applied  to  the  bolly.  The  use  of 
large  enemata,  with  manipulation,  ha^  also  been  recommended.  A  long 
stomach-tube  is  to  be  {mssed  as  high  up  the  colon  as  it  will  go,  and  the  anus 
being  firmly  compressed  round  it,  warm  water  is  to  be  slowly  injected,  so  as 
to  distend  the  Ixiwel  as  much  as  possible.  When  the  fluid  is  allowed  to  come 
away,  the  abdomen  should  be  pressed  upon  with  the  hands,  so  as  to  move 
about  the  coils  of  intestine  (Taxxek). 

The  earlier  any  of  these  remedies  are  had  recourse  to,  the  greater  will  be  the 
chance  of  recovery  ;  and  the  patient  mav  be  put  under  the  influence  of  chloro- 
form to  facilitate  the  manipulations.  AVhen  all  remeditjs  fail,  gastrotomy  may 
be  thought  of,  and  it*  chances  of  success  considered.  The  ofxiration  is  advo- 
cated by  Benjamin  Phili|)s,  and  in  some  cases  it  may  be  justifiable  (see  his 
paper  in  Mea.-Chir.  Trnnt^.^  vol.  xxxi).  The  only  cases  for  which  it  seems 
suitable  are  in  obstructions  from  bands,  diverticula,  and  the  like  lesions  affect- 
ing the  small  intestine.  The  object  of  the  ojwration  is  to  divide  the  cord-like 
cause  of  strangulation  (Brinton). 


DIARRIIfKA. 

Latin  Eq  ,  Ahus  wduto ;  Frknch  Eq.,  D'wrrhfe;  German  Eq.,  Dttrchfnll—Syn.f 

Diarrhoe;  Italian  Eq.,  Diarrea. 

Definition. — A  frequent  dischart^e  of  loose  or  fluid  alvine  evacuations  without 
lormiiui  or  fmeHmujt. 

Pathology. — This  affliction  is  rather  a  conse<iuence  or  a  symptom  of  certain 
rathological  stat(*s  than  of  itself  a  disease,  and,  therefore,  it  is  difficult  to  give 
It  iti«  true  place  in  Ndsology.  In  many  cases  it  is  no  doubt  a  natural  effort 
to  get  rid  of  some  irritating  material  which  has  been  [mssed  onwards  from  the 
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stomach  in  such  a  form  that  it  cannot  be  made  available  for  digestion  aod 
nutrition.  The  diarrhoea  or  bowel  flux  in  such  cases  is  an  eflbrt  of  nature  to 
wash  the  irritant  away.  On  the  other  hand,  the  excessive  secretion  is  Mine- 
times  due  to  local  lesions  of  the  mucous  membrane,  which  can  be  demonstn- 
ted  after  death — e.  g,,  Catarrhal  inflammaiion,  follicular  disease^  lardaeeow  dU- 
ease.  The  irritant  material  passed  through  the  stomach  and  these  locil 
lesions  are  causes  of  the  increased  flux  or  diarrhoea.  It  is  also  8ometimef>  a 
consequence  of  sudden  mental  impressions,  as  of  fear  or  unpleasant  nei»; 
also  as  a  consequence  of  exposure  to  cold.  It  is  a  characteristic  symptom  of 
malignant  cholera,  concurrent  with  whose  presence  it  has  often  been  omenred 
that  there  is  a  widespread  prevalence  of  diarrhoea. 

The  majority  of  cases  of  diarrhoea,  however,  are  not  to  be  r^arded  as  mia^ 
malic  in  any  sense.  They  are  to  be  regarded  here  as  local  diseases  from  irri- 
tation of  the  bowel  or  from  local  lesions;  whereas  ntminer  cholera  (already 
considered)  is  diflerent  ftom  a  mere  bowel  flux,  and  is  regarded  ais  a  duaesK 
afleeting  the  individual  in  his  entirety ;  and  the  diarrhoea  which  is  asuociatdl 
with  cholera  must  be  classed  as  choleraic  diarrhcea,  and  regarded  as  subordi- 
nated to  malignant  cfiolera,  and  part  of  the  phenomena  of  that  disease  { BriL 
and  Foreign  Med,-Chir,  Rev,,  Oct.,  1869,  p.  361). 

Thus  there  are  many  agents,  both  of  a  moral  and  physical  nature,  that  act 
thus  upon  the  human  body,  causing  diarrhoea ;  and  as  there  are  also  many 
known  morbid  poisons  which  bring  about  this  state,  it  merits  some  notice  in 
the  class  of  diseases  now  under  consideration.  It  is  often  a  morbid  action  of 
function,  rather  than  any  disease  of  structure,  being  unassociated  with  any 
definite  s[)eciflc  lesion  of  vital  parts.  It  may  be  regarded  generally  as  the 
immediate  result  of  unwholesome  diet,  excess  in  f(x>d  or  drink,  cold,  wet,  &- 
tigue,  and  exposure,  and  various  functional  derangements  of  the  biliary  and 
gastro-intestinal  apparatus. 

Coses  of  diarrhoea  with  collapse  have  been  recently  described  by  Drs.  L. 
Buhl,  E.  V.  Wahl,  v.  Recklinghausen,  Ziilesky,  and  \Valdeyer,  which  they 
have  associated  with  the  presence  of  a  fungus  development  in  the  stomach  and 
intestines,  under  the  name  of  mycosis  intcMinaliji. 

The  prominent  symptoms  were  vomiting  and  diarrhtea  occurring  suddenly 
•during  apparently  robust  health,  and  <iuickly  followed  by  lividity  of  haud^ 
and  face,  collapse,  and  death  in  from  two  to  six  days.  The  nmcous  membrane 
of  the  pharvnx,  larynx,  and  trachea  they  describe  as  excessively  re<l.  The 
lungs  are  filled  with  blood,  and  of  a  dark  color.  (Edema  of  the  areolar  medi- 
astinal and  sub})critoneal  tissue  existed,  and  also  of  the  neck  and  larynx. 
Right  cavities  of  the  heart  filled  with  blood.  The  peritoneal  cavity  contained 
much  turbid  fluid  ;  and  the  connective  tissue  along  the  backlxme,  progressing 
•downwards  and  forwards  to  the  sides  of  the  abdonuiii,  was  cliaracterizeil  by 
blood-injection,  strongly  ecchymoscd,  and  aMlematous  in  a  high  degree?.  The 
wall  of  the  stomach  and  the  whole  intesthial  canal  were  similarly  iuje<*ted 
with  venous  blood  and  <e<leniatous.  The  me^senteric  glands  were  enlargi^l,  or 
their  pt)sition  indicated  by  an  ecchymosL*  spreading  around  them  and  betwec-D 
the  layers  of  the  mesentery.  The  lymphatic  glands  of  the  thoracic  and  ab- 
dominal cavities  were  also  swollen  and  thick,  being  permeattnl  by  hcnior 
rhagic  intiirction.  Furunculoid  hemorrhagic  patciics — roundish  (three- fourths 
of  an  inch  in  diameter) — of  increased  thickness  and  prominence  existeil  u|k»u 
the  mucous  surface  of  the  Atomach,  having  an  umbilicated  depression,  and  a 
feebly  yellow-colored  centre  resembling  a  flat  scab  or  commencing  ulwr ; 
another  patch  existed  on  the  small  curvature  of  the  stimiach,  near  the  pyh>ra* 
(an  inch  and  a  half  long  and  an  inch  broad),  with  pufly  margin  and  uneven 
depression.  Similar  patches,  to  the  nund)er  of  fith'-nine  or  sixty,  were  found 
from  the  pylorus  to  the  ascending  colon — the  smaller  {Mtches  in  the  small  in- 
testine resembling  oedematous  flabby  swellings,  sligiitly  injected. 
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The  lesions,  as  regards  their  seat  and  distribution,  were  different  from  those 
of  any  known  disease. 

Very  thin  microscopic  sections  of  the  affected  parts,  proceeding  gradually 
from  the  innermost  surface  of  the  mucous  membrane  towards  the  peritoneal 
coat,  showed  now  and  then  black  particles  of  granular  pigment ;  and  to  the 
vilii  of  the  affected  parts  there  adhered  groups  of  zoogloea,  the  large  ones  gen- 
erally having  the  central  position,  with  smaller  groups  extending  peripheri- 
cally  towarcb  the  healthy  tissue.  These  molecmar  corpuscles  were  mostly 
imbedded  in  gelatinous  connective  tissue.  They  were  of  oval  shape,  whicn 
could  only  be  recognized  by  powers  magnifying  800  to  1000  diameters.  Buds 
could  also  be  distinguished  (but  only  with  the  very  highest  powers)  at  the 
sides  of  some,  as  in  yeast-cells. 

The  entire  substance  of  the  villi  was  permeated  with  these  corpuscular 
eroups,  and  rarely  could  mycelium  be  noticed  outside  the  groups.  Buhl  be- 
ueves  that  these  corpuscles  belong  to  the  group  of  fungus  structures  known  as 
aehizo-mycetes  (sec  pages  220  to  228,  vol.  i).  The  submucous  tissue  was,  how- 
ever, traversed  by  mycelium-fibres  of  considerable  length,  but  without  produc- 
ing any  change  in  the  elemeuts  of  the  tissue  itself,  except  that  a  considerable 
number  of  pus-cells  (colorless  blood-cells?)  were  infiltrated  into  the  tissue,  and 
the  bloodvessels  contained  less  colored  than  colorless  blood-corpuscles.  Buhl 
considers  that  the  fungus  formation  had  grown  from  the  surface  of  the  mucous 
membrane  towards  the  interior  layer,  the  thick  felty  mass  of  myceliumrfibres 
penetrating  the  submucous  tissue.  The  fungus  fibres  (hyphens)  were  also 
found  penetrating  the  mesenteric  and  portal  vein,  floatin|?  among  the  blood- 
corpuscles.  The  blood  of  the  whole  body  contained  abundantly  isolated 
small  bodies  (conidid),  and  the  number  of  colorless  blood-corpuscles  was  evi- 
dently increased  (leucocythannia).  For  one  white  corpuscle.  Buhl  recognized 
50  red  ones,  and  350  couidin.  The  mesenteric  gland  and  the  lymphatic 
glands,  already  noticed,  were  so  much  infiltrated  by  the  mycelia  as  to  cast  the 
structural  gland  part  into  the  background. 

The  presence  of  isolated  conidia  in  the  general  blood,  and  of  mycelia  in  the 
portal  vein,  proves  that  they  passed  from  the  mucous  membrane  through  the 
venous  radicles  and  lymphatic  vessels.  They  were  found  in  varicose  lym- 
phatic vessels  of  the  serous  membrane  of  the  stomach. 

The  oedema,  the  hemorrhage,  and  the  exudation  into  the  abdominal  cavity, 
and  the  diarrha^a,  are  regarded  by  Buhl  as  due  to  the  mycx'lia  entering  into 
the  mesenteric  veins,  and  into  the  lymphatic  vessels  and  glands. 

Dr.  Waldeyer  recognizes  in  this  form  of  diarrhcea  evidence  of  embolic 
lesions  resulting  from  the  enormous  quantity  of  very  minute  zooglren^  espe- 
cially in  connection  with  the  vessels  of  the  skin,  heart,  liver,  inti«tine,  kid- 
neys, and  lymphatic  glands.  The  smaller  vessels  of  these  were  blocked  up  by 
the  fungoid  elements,  and,  from  the  plugging  up,  led  to  hemorrhagic  infiltra- 
tion of  the  parts,  to  which  the  ecchymoses  are  referable.  Finally,  he  regards 
the  disease  and  the  diarrhoea  as  a  form  and  result  of  malignant  pwstule 
(MiLZBRAN)  transferred  from  animals  to  man.  One  of  his  patients  was  a 
cattle-feeder;  and  the  swelling  of  the  lymi)hatic  glands  and  spleen,  with  the 
carbunculous  affections  of  the  mucous  membrane  of  the  stomach  and  bowels,. 
are  constant  symptoms  of  affecUni  cattle,  and  the  enteric  fever  of  horses  and 
cattle  plague,  in  whose  blood  **barieria'*  are  said  to  have  been  found  (Zeit- 
sehriftfur  Biologie,  vol.  vi,  1870;  Virchow,  Archiv,,  vol.  xxx,  p.  3(>6;  52, 1871,. 
part  ii,  p.  541 ;  and  Handhuch  der  ttpeciellen  Pathologie^  vol.  ii,  p.  387). 

Symptoms  and  Forms  of  DiarrhoBa. — Nosologists  have  generally  divided 
the  dusease  into  varietit»s  founded  on  the  different  sUites  of  the  discharges;  but 
as  these  do  not  deinaid  upon  definite  pathological  states,  the  classification 
may,  at  first  sight,  apjHiar  to  Ik*  of  little  use.  Nevertheless,  the  state  of  the 
discharges  furnishes  im]H)rtant  indications  in  the  treatment  of  diarrha^a.  The 
must  common  apj>earauces  are  due  to  the  predominance  of  fluid  feculent  mat- 
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termor  to  bile,  mucus,  serum,  chyle,  or  where  undigested  maflses  of  food  |mw 
unchauged,  giving  rise  to  what  is  termed  a  "  lientery."  But  the  discharges 
are  more  often  of  a  mixed  kind,  made  up  of  several  of  those  states. 

The  idiopathic  forms  of  diarrhoea  which  require  notice  are, — (1.)  Diarrken 
of  irritation;  (2.)  Congestive^  or  inflammatory  diarrhoea;  (3.)  Diarrhaa  tntt 
discharges  of  unaltered  ingesta  (lieniery), 

(1.)  Diarrhoea  of  Irritation. — ^This  form  comprises  most  of  the  cases  deDomi- 
nated  feculent  by  authors.  It  is  induced  by  stimulating  or  irritating  sub- 
stances received  into  the  stomach,  excesses  in  eating  or  drinkine,  or  even  br 
a  small  quantity  of  unwholesome  food,  or  by  poisoning  from  ammal  effluria 
and  from  certain  mineral  poisons,  or  what  constitutionally  disagrees  with  the 
patient.  In  infants  it  is  often  brought  on  by  unwholesome  conditions  of  the 
milk,  such  as  the  persistence  of  colostrum  in  it.  Nausea,  with  severe  griping 
pains  before  each  evacuation,  a  foul,  loaded  tongue,  copious  feculent  stoou| 
watery,  mucous,  or  bilious,  and  becoming  frothy,  are  the  phenomena  of  this 
form  of  diarrhoea. 

(2.)  Diarrhrea  from  Increased  Vascular  Action. — This  variety  is  caused  by 
whatever  induces  a  greater  flow  of  blood  to  the  intestinal  mucous  8urikce,aDd 
at  the  same  time  lessens  or  obstructs  the  cutaneous  elimination  of  fluids;  the 
application  of  cold  to  the  cutaneous  or  pulmonary  mucous  surfaces,  or  to  both 
at  once;  cold  acid  drinks,  or  ices  taken  when  the  body  is  overheated;  sup- 
pression of  perspiration  or  of  accustomed  discharges;  checked  menstruation  or 
lochial  discnarge. 

The  evacuations  are  watery  or  serous,  with  mixed  feculent  matter,  and 
exhibit  every  shade,  from  a  dark  brown,  greenish-brown,  to  a  pale  grayish  or 
whitish  color;  and  they  ccmtain,  in  some  cases,  pieces  of  thick  gelatinooi 
mucus,  or  thin,  glairv,  and  stringy  mucus.  In  other  instances,  whitish  albu- 
minous flocculi  are  a\)undant  in  the  stools ;  and  in  a  few  instances  laige  mem- 
branous or  albuminous  shreds  or  flakes  present  a  mould  of  the  intemalsurfiux 
of  the  gut. 

There  seems  to  be  conclusive  evidence  to  show  that  much  of  the  intestinal 
catarrh  described  by  the  common  name  of  diarrh(t'a  is  a^^sociated  with  an 
erythematous  congestion  of  the  mucous  surface  of  the  lesser  intestine,  extending 
over  a  considenible  extent,  and  rarelv  attended  by  increased  arterial  vascu- 
larity  of  the  submucous  tissue.  When  the  symptoms  of  such  congestive  states 
are  manifest  during  the  j)r()gress  of  other  disease:*  which  terminate  fatally, 
there  may  frequently  be  observed,  besides  the  congested  state  of  the  mui*ous 
membrane,  a  marked  increase  of  vai^cularity  in  other  parts,  such  as  thegastro- 
splcnic  oineutuni,  mesentery,  and  glands,  or  infarction  of  the  ga.'^tric  gland?, 
associated  witli  congestion  of  the  stomach  generally.  Thtse  phenomena  for  the 
most  i)art  arc  JUssociated  with  a  congested  state  of  the  hepatic  system ;  and, 
occurring  in  a  person  otherwise  in  good  health,  give  rise  to  symptoms  which 
have  been  considered  as  a  disease,  and  variously  named  enteria,  cw/^riVw,  erjf- 
themoiden^  diarrhta  mucosayfieucatarrhoata  vel  catarrhnle.  During  the  autumn 
and  winter  months  in  this  countrj"  it  is  common  to  meet  with  such  casses  of 
disordered  bowels  in  adults,  and  in  children  at  any  si^ason,  characterized  bv 
frecjuent  fluid  alvine  discharges,  and  associated  with  extensive  su[)erticial  irri- 
tation of  the  mucous  surface.  When  the  irritation  predominates  towanls  the 
upper  part  of  the  intestine — in  the  duodenum,  for  instance — the  symptoms 
are  an  inclination  to  sickness,  si)ee<lily  followed  by  copious  feculent  dist»harges; 
the  surface  is  eiisilv  affected  by  cold,  and  the  individual  mav  even  shiver. 
There  is  also  thii'st,  and  a  feeling  of  internal  heat  over  the  epigastric  region. 
The  functiims  of  the  liver  are  manifestly  dl^ordenHl  at  an  i^rly  {KTiod,  a:* 
expressed  by  the  dull  yellowish  color  of  the  comunctiva,  and  sallow  darkne&« 
of  the  complexion,  esjx^cially  round  the  eyes.  The  tongue  is  gi»uerally  moist, 
but  viscid,  clannny,  and  furred.  The  a{)ix*tite  is  completely  lost,  in  the  first 
instance.     The  skin  is  dry,  and  the  ]>alms  of  the  hands  and  solen  of  the  feet 
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become  unpleasantly  hot  and  burning.  The  bowels  generally  become  dis- 
tended with  flatus ;  and  there  is  an  uncomfortable  sensation  of  distension,  in- 
capacity to  expel  the  air,  and  occasional  griping  of  the  bowels,  which  are  con- 
stantly producing  a  rumbling  noise.  The  stools  are  at  first  large,  feculent, 
and  consistent,  but  subsequently  they  become  watery,  and  even  mixed  with 
blood ;  then  tenesmus,  or  a  tendency  to  strain  at  stool,  comes  on  and  increases. 
Undigested  articles  of  food  are  also  passed — the  characteristic  symptom  of 
Hentery  or  diarrhoea  crapulosa  of  the  older  authors.  The  belly  is  not  painful 
when  pressed,  as  in  peritonitis  or  acute  inflammation  of  the  bowel,  but  there 
is  oflen  a  deepseated  sense  of  uneasiness.  This  state  soon  terminates ;  in 
general  favorably.  It  is  more  especially  brought  on  by  exposure  to  great 
changes  of  temperature  in  humid  and  moist  weather,  by  wet  feet,  damp  beds 
or  clothing,  and  improper  dieting  (after  overfeeding,  especially  in  summer 
weather)  at  irregular  times ;  certain  articles  of  food,  imperfectly  fermented 
malt  liquors,  acid  wines,  and  sour  unripe  fruits,  drastic  purgatives,  and  various 
mineral  poisons. 

A  diarrhoea  of  whitish  stools  is  often  extremely  persistent,  and  may  reduce 
the  patient  to  the  very  verge  of  death.  It  may  supervene  after  injuries  which 
may  induce  cerebral  concussion ;  or  it  may  come  on  after  dysenteries  have 
been  cured.  There  may  l)e  no  fever,  the  ap|)etite  may  be  good,  and  digestion 
may  seem'  tolerable,  but  emaciation  and  weakness  become  daily  more  an<l 
more  marked.  At  first  the  motions  only  increase  to  two,  in  place  of  the  usual 
single  daily  one.  Afterwards  the  calls  to  stool  increase,  so  that,  during  the 
twenty-four  hours,  there  may  be.  eight  or  ten  in  the  day.  The  desire  to 
evacuate  the  rectum  becomes  sudden ;  and  the  stools  are  apt  to  pass  involun- 
tarily, preceded  by  little  or  no  premonitory  sensations,  and  consisting  merely 
of  two  or  three  tablespoon fuls  of  muco-gelatiuous  matter,  resembling  thick 
milk  or  puriform  fluid,  or  like  a  jelly.  A  similar  state  of  mucous  membrane 
lining  the  small  gut  gives  rise  to  a  white  secretion  from  its  surface :  so  that 
white  milky  stools  are  obser\'ed  to  flow — Diarrhcea  alba  of  Hilary — a  form  of 
bowel  disease  which  is  sometimes  epidemic  in  Barbadoes. 

In  addition  to  the  sympt4)ms  noticed  in  the  former  variety,  there  is,  in  this 
form  of  diarrhoea,  a  dry,  harsh  skin,  with  increased  temperature  of  the  trunk, 
a  flatulent  state  of  the  bowels,  a  small,  frequent,  constricted,  but  soft  pulse,  a 
furred  orloade<l  tongue  towards  its  root,  with  red  edges  and  point,  and  scanty, 
high-colored  urine.  In  infants  this  variety  is  known  as  the  "  watery  gripes," 
and  often  precedes  fatal  exhaustion  in  them. 

(3.)  Diarrlum  with  Discharges  of  Unaltered  Ingesta, — This  is  essentially  an 
atonic  form  of  diarrha»a,  and  very  different  from  the  last  variety.  It  corres- 
ponds to  the  "  diarrhwa  lietderica"  of  the  older  authors.  The  most  marke<l 
and  characteristic  phenomena  which  attend  the  disease  are  due  to  the  almost 
total  suspension  of  the  digestive,  assimilative,  and  al)3orbent  functions,  the 
egesta  often  difl^ering  but  little  in  ap))earance  from  the  ingeMa,  Such  a  form 
of  diarrhcea  occurs  more  frequently  in  children  before  the  period  of  the  second 
dentition  than  at  later  periods,  it  is  frequently  the  consequence  of  previous 
inflammatory  irritation  of  the  alimentar)'  mucous  surface  and  disease  of  the 
mesenteric  glands.  It  seems  as  if,  in  this  variety,  the  stomach  and  intestines 
had  lost  their  true  tone  or  vital  energ)%  as  well  as  the  mucous  membrane  of 
the  alimentar}'  canal ;  and  it  no  doubt  results,  in  the  first  instance,  from 
imi)aired  digestion.  This  was  a  frequent  form  of  diarrhoea  amongst  the 
soldiers  in  the  ('ri men,  as  ol)served  by  Dr.  Lyons;  and  the  vsoldiers themselves 
observed  it,  and  wert*  in  the  habit  of  stiying,  "  It  is  of  no  use  eating,  as  our 
food  passes  through  us  in  the  same  state  as  it  goes  in."  The  ap])etite  is  usually 
voracious ;  and  when  this  form  of  diarrhcea  continues  long,  the  debility  be- 
comet*  extreme  ;  and  when  death  takes  place,  it  is  from  stupor  and  exhausti<m. 

In  a  practical  j>oint  of  view,  th(wc  are  the  princiiMil  varieties  of  diarrhcea 
which  require  t4>  be  distinguished  ajiart  from  tnat  of^  summer  rJiolera  and  ma- 
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lignant  ctwlera  and  choleraic  diarrheal;  and  the  diagnosis  of  the  form  of  diar- 
rhoea symptomatic  of  the  invasion  of  other  diseases  is  noticed  under  the 
special  diseases  of  which  they  form  a  part 

Treatment. — For  practical  purposes,  the  treatment  of  these  three  forms  of 
diarrhoea  may  he  founded  on  the  following  indications — ^namely,  Jinrf,  that  in 
which  the  tongue  is  dean,  the  pulse  quiet,  and  all  constitutional  reaetioo 
ahscnt;  and,  second,  that  in  which  the  tongue  is  white  and  coated,  the  nuke 
accelerated,  some  fever  present,  and  the  pain  or  -soreness  constant  and  in- 
creased hy  pressure.  The  stools  in  either  case  may  be  black,  green,  white,  or 
mixed  with  blood,  indifferently. 

When  the  tongue  is  clean,  if  the  disease  be  quite  incipient,  the  usual  prK- 
tice  is  to  give  one  dose,  consisting  of  an  opiate,  combined  with  a  sentle 
cathartic.  The  form  may  be  one  grain  of  opium,  combined  with  a  draekm  of 
compound  rhubarb  poujder,  or  combined  with  three  to  five  grains  of  ealoma. 
To  remove  any  offending  matter  that  may  be  present,  their  action  may  he 
'aided  by  c^tor  oil,  or  a  saline  cathartic,  such  as  a  seidlitz  powder  or  eompoiaid 
senna  mijiure.  Sometimes  it  may  be  advisable  to  omit  the  opium,  and  to 
combine  antacid  remedies  with  the  laxative,  as  in  the  following  preecripliomc 

B.  SodaB  Bicarbonatis,  Hydrargyri  cum  Cretd,  aa  gr.  ii  ad  gr.  v;  Magnesic 
Carbonatis,  gr.  iii  ad  gr.  vi;  Pulv.  Rhei,  gr.  v  ad  gr.  viii;  misce. 

Or: 

R.  Sodaj  Bicarbonatis ;  Pulv.  Rhei;  Pulv.  Calumbae,  aa  gr.  iv  ad  gr.  vi; 
raises. 

The  administration  of  such  a  powder  may  be  repeated  at  intervab — twice 
or  thrice  a  day ;  and  ipecaeuanha  in  small  doses  (a  quarter  or  a  sixth  of  a 
grain)  may  be  sometimes  advantageously  combined  with  each  dose.  These 
medicines  having  produced  their  intended  effect,  others  more  distinctly  astrm- 
geut  may  be  administered  if  the  diarrhoea  persists.  In  many  cases  a  drachni 
of  si^rup  of  poppies  after  each  stool  is  sufficient.  In  severe  forms  of  the  dis- 
ease a  scruple  to  half  a  drachm  of  the  compound  chalk  pouter,  in  some  aro- 
matic, such  as  [x^ppermint  or  cinnamon-water,  every  four  or  six  hours,  is  an 
excellent  remedy ;  and  these  medicines  may  be  used  whether  blood  be  or  be 
not  in  the  stools.  If  the  opiate  and  aromatics  contained  in  the  aUive  medi- 
cine should  prove  insufficient,  it  may  be  necessary  to  add  to  each  dose  some 
of  the  class  of  pure  astringents,  as  a  drachm  of  the  tincture  of  iriiio,  or  of 
catechu,  or  ha^matoxijlou,  or  of  iron. 

The  following  fornmla,  prescribed  by  John  Wiblin,  Pl<(i.,  F.R.C.8.,  for  the 
men  working  in  Southampton  Docks,  and  known  as  "Diarrhoea  Mixture,*' 
has  been  found  of  much  service: 

R.  Conf.  Aroniat.,  5iii ;  Sodie  Carb.  5iss.  (Bicarb.) ;  Tinct.  Opii,  ^^. ;  ^Ether 
Chloric,  ^'m;  Oh.  Caryoph.,  nj^xl;  Mucilag.  Acacia*,  5vi;  Aquai  Destil.  ad 
Jxxiv;  misce.  Two  tahlespoonfuls  for  a  dose.  This  quautity  may  be  given 
every  two  or  three  hours;  or  ever>'  hour:  or  every  half  hour,  should  the 
purging  continue. 

Absolute  rest  in  the  recumbent  posture  must  he  maintained,  and  warmth 
applied  to  the  surface  of  the  alxlomen;  and  bland  demulcent  foo<l,  such  as 
arrowroot  with  bcH'f  tea  or  gruel,  may  be  taken. 

There  are  cases  of  (liarrh(ea  with  a  clean  tongue  which  will  not  yield  to 
larative  remrdie^y  nor  to  opintcn,  astringents,  or  p</<m*//<i;j^^,  either  singly  or  com- 
bined, and  which  probably  depend  on  a  want  of  tone  in  the  intestine;  and 
in  thesi*  castas /fjv  f/nilns  of  nalicine  every  four  or  six  hours  have  often  stopped 
a  diarrluea  that  aj)pear(»d  fast  hurr>'ing  the  patient  to  his  grave.  Tituiure  of 
the  t*t)*qui('hloride  of  iro)i  is  similarly  useful,  in  doses  of  five  to  ten  minims. 
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In  the  diarrhoea  of  whitish  stools,  with  frequent  calls  and  sudden  desire  to 
evacuate  the  rectum,  and  when  muco-gelatinous  matter  like  a  jelly  is  passed, 
no  remedy  is  of  so  much  service  as  the  extract  of  nux  vomica^  to  the  extent  of 
a  fourth  to  a  half  grain  dose ;  or  strychnia  to  the  extent  of  one-twelfth  of  a 
grain,  in  a  pill,  twice  or  thrice  a  day,  with  the  sulphate  of  iron  and  extract  of 
calurnba.  Dr.  Maclean  gave  tincture  of  the  perniirate  of  iron ^  gr.  x,  every  half 
hour,  in  this  form  of  diarrhoea,  with  great  benefit;  and  it  is  in  diarrhoea  of 
this  kind  that  iron  is  of  so  much  service.  My  attention  has  been  called  to  a 
new  preparation  of  iron  by  Mr.  W.  A.  Moss  (dispenser  of  medicines  of  the 
Army  Hospital  Corps  at  Dublin),  which  seems  to  possess  some  desirable  prop- 
erties, especially  as  to  solubility  and  freedom  from  the  inky  astringent  taste 
of  preparations  of  iron.     Its  preparation  is  given  in  the  note  below.* 

Black  or  dark  stools  (melcena)  are  not  so  much  due  to  bile  (atrahilis  of 
Abemethy)  as  that  such  stools,  resembling  pitch,  are  principally  composed  of 
morbid  or  impaired  secretions  from  the  intestines  (Hoffman,  Home,  Graves). 
In  such  cases  the  discharge  of  the  black  matter  is  followed  by  a  feeling  of 
relief  to  the  system  generally.  In  cases  of  true  melcena,  where  the  dark  color 
is  due  to* blood,  great  debility  and  sometimes  fainting  may  follow  the  evacu- 
ations. Stimulating  and  tonic  remedies,  such  as  turpentine,  are  of  benefit 
(Graves). 

When  diarrhoea  is  accompanied  by  a  white  furred  tongue,  together  with  pain 
and  soreness,  it  is  necessary  to  give  opiates,  combined  with  some  mild  purga- 
tive. Thus,  half  a  drachm  to  a  drachm  of  Epnom  salts  with  a  drachm  of  the 
syrup  of  poppies;  or  fifteen  minims  of  the  tincture  of  hyoscyamus;  or,  in  severe 
cases,  with  three  to  five  mijiims  of  tincture  of  opium,  every  four  or  six  hours, 
are  remedies  on  which,  as  a  general  principle,  we  may  very  confidently  rely. 
In  other  cases,  rhubarb,  castor  oil,  or  any  other  mild  purgative,  may  be  substi- 
tuted for  the  Epsom  salts.  In  cases  of  diarrhoea  accompanied  by  vomiting, 
a  drachm  of  syrup  of  poppies  alone,  repeated  every  half  nour,  or  every  hour, 
for  two  or  three  times,  may  quiet  the  stomach,  and  enable  it  to  bear  the  other 
remedies;  or  soda-water,  or  the  effervescing  draught,  with  a  tablcspoonful  of 
brandy,  with  or  without  a  few  minims  of  tincture  of  opium,  oflen  remain  on 
the  stomach  when  everything  else  is  rejected. 

Most  practitioners  lay  great  stress  on  the  color  of  the  stools,  and  the  neces- 
sity of  correcting  the  sup|K)sed  morbid  states  of  the  liver ;  but  the  various 
colors  of  the  stools  arc  in  many  instances  caused  rather  by  morbid  secretions 
from  the  surface  of  the  mucous  membrane  of  the  intestines  than  by  any  de- 
fective state  of  the  bile  in  the  gall-bladder ;  and  the  conclusion  from  this 
consideration  is,  that,  in  simple  diarrhoea,  mercury  (which  is  so  oflen  given  in 
a  routine  way)  in  any  form  is  either  unnecessar}'  or  injurious  in  the  majority 
of  cases,  except  as  a  purgative.  It  is,  however,  sometimes  necessary,  and 
more  especially  in  children  under  four  years  of  age. 

One  general  rule  may  be  acted  on  m  the  cure  of  diarrhoea,  which  is,  that 
in  the  adult,  whatever  be  the  form  of  the  diarrhoea,  if  the  stools  be  dark  at 
first,  and  then  become  light-colored,  purgative  medicines  are  no  longer  bene- 
ficial, and  in  no  instance  ought  they  to  be  continued  longer  than  is  sufficient 
to  remove  any  irritative  substance  accumulated  in  the  alimentary  canal. 

Sulphuric  acid,  in  doses  of  the  officinal  diluted  drug,  of  twenty  to  thirty 


•  Ferri  Amnnmio- Phcuiphan. — Heat  common  phosphate  of  soda  to  redn<^9.  Take  of 
the  pyrophosphuto  uf  soda  ko  obtuinod  ,^ii.  Dir^solvo  in  onu  pint  of  warm  water. 
Then  take  of  protosulphate  <»f  iron  ^iv.  DiMolve  in  twelve  ounces  of  water.  Mix 
the  solutions,  collect,  wash,  and  dry  the  pn»cipitate  at  a  gentle  heat  over  a  water-bath. 
Take  of  this  precipitate  ^^i,  Liq.  Ammonia  r.  L.  5^»«s.,  Water  q.  s.  Dilute  the  Liq. 
Ammonia  with  an  equal  volume  of  water,  and  rub  up  with  the  phosphate  of  iron  in  a 
mortar  until  the  latter  is  dissolved.  Then  dilute  to  ,^viii.  Filter  the  solution  and 
eva|>orate  at  a  heat  not  exceeding  1.0°  Fuhr.,  over  a  water-bath  and  proceed  as  for  the 
other  scale  preparations  of  iron.     The  dose  is  one  fluid  drachm. 
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drops,  with  water  simply,  or  combined  with  the  compound  tincture  of  gentian, 
has  been  found  a  useful  remedy.  The  sulphuric  acid  may  be  alternated  with 
the  nitro-muriatic  acid,  and  prescribed  in  a  similar  manner. 

The  dietetic  treatment  should  be  limited  to  slops,  puddings,  and  white  fidi 
boiled,  and  the  drink  to  weak  brandy  and  voater,  which  acts  locally  is  an 
astringent,  and  generally  as  a  diffusible  stimulus. 


LARDACEOUS   DISEASE   OF  THE   INTESTINES.* 

Latin  Eq  ,  Morbus  Lardacem;  Frrnch  Eq.,  Lardacee ;  German  E<^,  Speckigeodtr 

wachsartige  Degetieraiion ;  Italian  Eq.,  Lardficea. 

Definition. — A  disease  in  which  the  bloodvessels  of  the  villi,  and  of  the  mueoiif 
glands  especially,  become  altered  and  added  to  by  an  albuminoid  material,  uM- 
nvat^ly  infiltrating  the  tissues  and  the  glands,  tending  to  hemorrhages,  diarrhaOy 
and  tdcerations. 

Pathology. — Next  to  the  spleen,  liver,  and  kidney,  lardaceous  disease  of 
the  intestines  conies  next  in  fi'equency.  In  them  it  especially  afiects  the  ar- 
terial capillaries  of  the  villi  and  the  surrounding  networks  of  the  mucous 
and  submucous  tissue.     Its  progressive  involvement  of  parts  is  as  follows: 

It  is  seen — (1.)  In  the  points  of  villi;  (2.)  Involving  entire  villi ;  (3.)  In 
the  mucous  and  submucous  capillaries  of  inflamed  parts ;  (4.)  As  annular 
infiltration  round  solitary  glands ;  (5.)  As  degeneration  of  the  vessels  sur- 
rounding the  sacculi  of  Peyer's  patches. 

Virchow  says  he  has  seen  the  whole  tract  of  arterial  capillaries  from  the 
mouth  to  the  anus  in  a  uniform  condition  of  lardaceous  disease.  I  have  re- 
peatedly met  with  this  condition  in  dead  soldiers,  at  the  invaliding  hospital 
of  the  army  now  at  Netley.  Ansemia  of  the  mucous  membrane,  with  a  pe- 
culiar glistening  or  shining  aspect  of  its  surface,  are  the  most  characteristic 
features.  Otherwise  there  are  no  outward  signs  of  the  lesion  to  attract  atten- 
tion. Pallor,  ana?mia,  and  atrophy  ought  to  excite  suspicion  ;  but  the  applica- 
tion of  the  iodine  reagent  iis  absolutely  necessary.  The  atrophy  ha.*«  advanced 
so  far  that  Virchow  has  known  the  villi  to  drop  ofi*,  and  the  intestine  to  he 
bare  of  villi  where  villi  are  usually  present.  The  walls  of  the  fine  arterial 
twigs  of  bloodvessels  become  i)ellucid,  transparent,  glistening,  rigid,  and  thick, 
and  a  rtnluetiou  in  the  size  of  their  calibre  is  the  result.  Blood  ceaj«es  to  pan 
through  them,  nutrition  is  impaired,  and  atrophy  results,  extending  over 
large  tracts  of  the  bowel, — most  decided  towards  the  duodenum.  The  sub- 
stance of  the  villi  has  frequently  been  found  changed  into  the  lardaceou.«  or 
albuminoid  material.  Sometimes  the  mucous  membrane  is  also  destn>ved, 
and  ulcers  are  developed  which  i>enctrate  deeply  into  the  tissue.  The  vesicles 
of  Peyer's  patches  have  been  seen  enlarged,  as  well  as  the  solitary  glands 
(P'uEHicns).  Lanibl  has  traced  the  degeneration  and  destruction  of  the  in- 
testinal epithelium  through  the  substance  of  the  villi,  the  follicles  of  Lieber- 
kuhn,  and  the  muscular  coat  iti*elf. 

Ilayem  records  lardaceous  disease  of  the  intestines  in  ca<»es  of  scrofulous 
children  suj)ervening  upon  chronic  suppuration  of  bone;  and  in  whom  simi- 
lar lardaceous  disease  existed  in  other  organs,  with  evidence  of  having  com- 
menced in  th<'se  organs  prior  to  the  intestinal  lardaceous  lesion  ;  thus  showing 
that  the  intestines  became  involved  at  an  advanced  stage  of  the  general  dii»- 
ciise.  (  (hmj)te  Rtnidun  de  la  Soc.  de  Biol.  Gar.  Med.,  1866 ;  and  Syden,  Society 
Year-Book  for  lM6r)-66.) 

The  h'sion  was  most  intense  in  the  lower  part  of  the  small  gut ;  and  was 
found  also  in  the  large  intestine,  and  also  in  the  stomach. 


Not  recognized  by  the  College  of  PhysiciHns. 
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Two  Stages  mav  be  recognized  in  the  course  of  the  disease,  namely : 

First  Stage, — Characterized  by  lardaceous  lesions  of  the  bloodvessels  of 
the  mucous  membrane  of  the  intestines,  and  enlargement  of  the  submucous 
solitary  glands. 

Second  Stage, — Breaking  up  of  the  lardaceous  material  and  of  the  gland- 
tissue,  with  destruction  of  the  surrounding  mucous  membrane. 

The  morbid  conditions  and  phenomena  during  life  associated  with  these 
stages  are  as  follows : 

During  the  first  stage  the  evacuations  are  fluid,  serous,  and  green ;  and  the 
mucous  membrane  is  seen  after  death  to  be  covered  by  a  thick  layer  of  mucus 
(catarrh),  easily  removed  by  wai»hing. 

The  small  arteries  and  the  capillaries  are  thickened,  especially  in  the  vicin- 
ity of  Peyer's  patches  and  solitary  glands.  These  glands  are  tumid,  and 
form  projections  varying  in  size  from  a  millet-seed  to  a  hemp-seed.  Thev 
seem  surrounded  by  a  cup ;  and  the  projecting  glands  have  a  white  semi- 
transparent  aspect,  are  of  firm  consistence,  and  do  not  collapse  if  punctured. 
They  give  the  usual  reaction  with  the  iodine  solution  as  the  thickened  vessels 
and  glands ;  and  the  minute  vascular  ramifications  become  visible  on  the  pale 
surface  of  the  gut,  indicating  an  appearance  of  intense  hyixirsemia,  if  the 
vessels  could  be  filled  with  blood.  / 

The  lesion  commences  in  the  cell-fibres  of  the  small  arteries  and  inner  sur- 
face of  capillaries.  The  small  vessels  in  the  interior  of  the  gland-follicles  are 
affected ;  and  the  follicles  themselves  may  contain  minute  concretions  of  the 
lardaceous  material.  Thus  the  appearance  seems  analogous  to  the  condition 
of  the  spleen,  as  regards  its  glomeruli  in  lanlaceous  disease  of  that  organ. 

In  the  first  stage  of  lardaceous  disease  of  the  intestine,  the  nubmucous  vessels 
are  scarcely  affected,  while  the  catarrhal  changes  exist ;  and  as  the  disease 
advances  there  is  enlargement,  wuth  similar  degeneration  of  the  mesenteric 
glands. 

The  second  stage  involves  a  transformation  of  the  diseased  follicles,  and  ex- 
tension of  the  degeneration  through  the  whole  thickness  of  the  mucous  mem- 
brane. The  follicles  become  yellow,  and  are  afterwards  replaced  by  the  ends 
of  thickened  vessels  lying  in  a  pulpy  yellow  substance.  This  condition  is 
sometimes  followed  by  ulceration.  The  patches  of  Peyer  become  reticulated 
from  loss  of  substance  of  the  sacculi ;  and  small  ulcers  may  result  in  the 
patches  or  in  the  solitary  glands  of  the  intestine. 

The  reticulated  sieve-like  patches  of  Peyer  are  represented  by  whitish 
prominent  lines,  circumscTibing  depressed  spaces — giving  an  appearanc»e  of  a 
fine  lace-work  or  honeycomb,  which  represents  exactly  the  distribution  of  the 
bloodvessels  anastomosing  and  ramifying  round  the  follicles  in  Peyer*s  patches. 

In  proportion  as  more  fine  vessels  are  implicated,  so  do  the  meshes  become 
smaller  and  smaller ;  and  the  lesion  extends  along  larger  trunks  of  the  vessels. 
Eventually  the  mucous  membrane  becomes  thin.  The  iodine  reaction  follows 
the  reticulation  of  the  meshes  of  morbid  bloo<l vessels  over  the  patches.  The 
ulcers  of  solitar}' follicles  have  the  appearance  of  small  depressions  or  losses  of 
substance,  with  neatly-rounded  borders,  as  if  a  round  piece  of  membrane  had 
been  punched  out ;  with  a  base  smooth  and  granular  formed  of  submucous 
tissue. 

Yellow  d^'bris  precedes  loss  of  substance,  which  is  due  to  molecular  disinte- 
grati<m  of  the  lardaceous  k*sion  rather  than  to  ulcenition  implying  pus  for- 
mation. 

The  destructive  process  is  a  granulo-fatty  disintegration,  through  which  the 
follicle  or  gland  entirely  disapiK'ars — as  it  does  in  enteric  fever  lesions  some- 
times— without  ulceration  (see  p.  513,  vol.  i). 

The  vessels  on  section  apiK'ar  as  glassy  cylinders,  with  an  extremely  small 
opening  and  thick  walls.     The  lesion  eventually  extends  to  the  submucous 
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areolar  tissue,  and  even  to  the  bloodvessels  of  fot  vesicles,  and  to  smooth  iiiib- 
cular  fibres. 

Thus  the  lesion  is  traced — (1.)  To  the  bloodvessels ;  (2.)  In  the  parts  sup- 
plied, and  especially  in  the  gland-follicles  and  surrounding  parts. 

Symptoms. — Diarrhoea  in  the  first  stage,  followed  by  nemorrhage  in  the 
second  stage.  The  stools  become  gradually  liquid,  but  do  not  increase  in  fn- 
ouency  (one  or  two  only  daily)  which  are  liquid,  greenish,  serous,  white.  The 
diarrhoea  persists,  and  does  not  remit ;  and  tnere  is  no  colic  nor  tenderness. 

Dr.  T.  Grainger  Stewart  noticed,  for  some  years  previous  to  1868,  that 
hemorrhages  from  the  stomach  and  intestine  occur  in  cases  of  lardaceous  di^ 
ease  independently  of  any  ulceration  of  the  mucous  membrane.  The  princi- 
pal symptoms  during  life  are  diarrhoea  and  hemorrhage  (Hayem)  ;  the  latter 
chiefly  associated  with  the  ulcerative  changes,  as  erosion  of  the  mucous  mem- 
brane, and  probably  proceeding  from  ruptured  vessels  surrounding  the  follida. 

The  conclusions  to  which  Dr.  Grainger  Stewart  has  arrived  at  regarding 
hemorrhage  in  lardaceous  disease  are  as  follow : 

(1.)  That  it  is  not  a  frequent  occurrence. 

(2.)  That  next  to  the  spleen  the  intestinal  tract  is  its  most  common  seat 

(3.)  That  it  may  occur  independent  of  any  ulcerative  process. 

(4.)  That  it  probably  depends  upon  rupture  of  the  capillaries  at  the  aflfected 
part. 

(5.)  That  the  lardaceous  disease  of  the  liver  does  not  of  itself  induce  hem- 
orrhage from  the  bowels. 

(6.)  That  the  hemorrhage  from  the  intestine  occurs  when  the  liver  is  free 
of  the  disease. 

(7.)  That  the  occurrence  of  hemorrhage  increases  the  danger  of  the  patient 

(8.)  That  sometimes  it  comes  and  goes  for  years  without  markedly  aepreas- 
ing  the  vital  powers  (J5rj7.  a)id  For.  Med.-Chir,  Rev,^  1868,  p.  201). 


COLIC. 
Latin  Eq.,  Coium;  French  Eq.,  Cuiiqne ;  German  Eq  ,  KoUk ;  Italian  Eq.,  OAien. 

Definition. — A  painfvl  affection  of  some  portion  of  the  abdomen^  cti\u*eA  In/ 
violent  contraction  of  the  muscular  fibre  of  Home  portion  of  the  inteatinaf  canal. 

Pathology. — The  remote  causes  of  this  affection  are  indigestion,  exposure 
to  cold,  or  other  general  cause,  the  effect  of  lead  poison  ;  and  all  periods  of 
life,  from  infancy  to  old  age,  are  liable  to  the  affection.  It  also  attacks  either 
sex.  It  is  seldom  that  j>ersonsdie  of  colic ;  but  such  instances  have  occurred; 
and  dissection  has  shown  some  jwrtion  of  the  intestines  intussuscepted — afford- 
ing a  strong  presumption  that  the  beginning  of  cases  of  intussusception  de- 
jHinds  on  a  spasmodic  constriction  of  some  part  of  the  intestinal  canal.  Thi« 
view  is  supported  by  Mr.  Blane*s  experience  in  veterinary  practice,  who  states 
that  in  fatal  cases  of  colic  in  horses,  different  portions  of  the  alimentary' canal 
are  found  stron«rly  contracted,  and  much  oftener  the  small  than  the  large  in- 
testines, which  also  sometimes  contain  gas.  The  bladder  ap()ears  to  jwrtici- 
pate  in  the  sj)asm,  the  urine  being  either  frequently  ejectcnl  or  suppressed. 

Symptoms. — Colic  is  usually  sudden  in  its  attack  ;  and  the  patient  conse- 
quently, without  any  previous  indisposition,  Is  often  unexpectedly  seized  with 
a  severe  fixed  pain  in  some  i)art  of  the  abdomen,  but  which  is  relieve*!  on 
pressure,  so  that  he  either  sits  doubled  up,  or  rolls  on  the  ground,  or  lies  flat 
on  the  belly.  In  other  cases,  where  much  air  is  secreted,  the  bowels  are 
greatly  distended,  and  the  pain  is  compare<l  to  a  twisting  or  wringing  anmnd 
the  navel,  accompanied  with  soreness.  The  walls  of  the  ab<iomen  also  jmr- 
ticipate  in  the  internal  spasm,  so  that  the  navel  is  often  drawn  in  towanL«  the 
back,  or  the  heads  of  the  recti  muscles  are  exceedingly  prominent,  resembling 
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80  many  round  balls.  The  bowels  are  generally  but  not  always  constipated, 
and  the  stomach  may  or  may  not  be  irritable.  In  the  latter  case  it  often  re- 
jects both  food  and  medicine.  The  pulse  is  little  altered  at  the  commence- 
ment of  the  attack ;  but  if  the  paroxysm  be  prolonged,  and  the  patient  ex- 
hausted by  pain,  it  may  be  hurried  and  frequent.  The  tongue  is  generally 
clean,  although  sometimes  white  and  coated. 

Oastralgi<if  or  stomach  colic^  is  a  severe  pain  in  the  stomach,  often  so  com- 
pletely idiopathic  that  the  slightest  cause  produces  it.  One  person  cannot 
eat  a  strawberry,  another  a  gooseberry,  anotner  an  egg,  without  being  seized 
with  it.  In  other  cases  every  sort  of  diet  produces  it,  so  that  the  patient  is 
racked  with  pain  after  every  meal.  Those  affected  are  usually  adults;  and 
women  are  more  frequently  the  subject  of  it  than  men. 

The  attack  of  colic  is  generally  so  sudden,  that  the  patient  is  unexpectedly 
seized  with  a  pain,  which  attains  its  greatest  height  on  the  instant,  around  or 
above  the  umbilicus.  This  attack  is  generally  accompanied  by  sickness  or 
vomiting,  by  great  flatulence,  and  by  a  confined  or  sometimes  by  a  purged 
state  of  the  bowels.  It  may  last  from  a  few  minutes  to  a  few  hours,  and 
often  ceases  as  soon  as  the  stomach  is  emptied  or  the  bowels  have  acted ;  but 
when  the  patient  is  costive,  it  very  generally  continues  till  the  bowels  are 
relieved  by  medicine,  when  it  subsides  almost  as  rapidly  as  it  commenced, 
leaving,  however,  a  soreness  behind  it.  The  pulse  in  this  affection  is  natural, 
there  is  no  fever,  and  the  pain  is  relieved  on  pressure — circumstances  which 
readily  distinguish  it  from  inflammation.  The  disease  may  subside  after  one 
attack;  but  genuine  gastralgia  sometimes  lasts  for  many  months. 

DiagnosU. — Colic  is  distinguished  from  inflammation  by  the  pain  being 
relieved  on  pressure,  and  by  the  quiet  state  of  the  pulse. 

Prognosis  is  in  every  case  favorable. 

Treatment. — The  treatment  of  colic  is  by  apinteSy  chlorodyne  stimulajits,  and 
purgative  medicin&*.  When  the  bowels  are  constipated,  five  grains  of  cahmel, 
fifteen  grafu-t*  of  jalap,  and  one  grain  of  opium  should  be  administered  imme- 
diately, and  followed  by  the  following  aperient: 

R.  Mist.  Camphone  c.  Magnesia;  Sulphat.,  3j;  Tinct.  Hyoscyami,  iiRxv 
to  XX ;  Tinct.  Cardamomi,  5i»  To  be  re|)eated  every  five  or  six  hours  until 
stools  are  obtained. 

In  mild  cases  a  scruple  of  rhxibarh,  or  half  an  ounce  of  cofior  oil,  or  other 
mild  purgative,  combined  with  a  grain  of  opium,  may  be  substituted  for  the 
opium,  calcmicl,  and  jalap.  Some  have  doubted  the  propriety  of  administer- 
ing opiates  at  the  onset  of  the  disease ;  but  it  is  certain  that  a  mild  purgative, 
combined  with  a  mild  narcotic,  will  effect  more  than  a  drastic  purgative 
without  such  combination.  Opium  in  full  doses  Cgr.  i  to  ii)  is,  indeed,  more 
generally  useful  in  colic  than  any  other  remedy.  Enemata  oflen  give  im- 
mediate relief.  Externally,  the  application  of  large  bags  filled  with  hot 
chamomile  flowers,  or  of  heated  sand,  or  heated  salt,  or  of  the  stomachrtoarmer 
filled  with  hot  water,  are  tuneful.  The  warm  bath,  fomentations,  or  a  lurge  linseed 
or  mustard  poultice  over  the  abdomen,  are  also  highly  useful  auxiliaries.  The 
diet  should  be  sago  and  arrowroot,  with  a  little  brandy:  and  for  some  time 
after  the  patient  has  recovered  it  should  be  light,  and  ])erhaps  limited  to  fish 
and  puddings. 

CONSTIPATION. 

Latin  £q.,   Afrua  ndstricta;  Frknch  Eq.,  Oonati/Httion ;  German  £q.,  Versiopfun); 

Italian  Eq  ,  Cofiatipazvtnc, 

Definition. — A  retention  of  f aces  beyond  the  usual  period,  so  that  when  they 
are  poMed  it  is  with  diffictUty,  ctnd  in  a  comparatively  hard  indurated  state. 
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Patnology. — Constipation  is  essentially  a  disease  of  fiiDction,  and  often 
exists  without  the  slightest  trace  of  organic  lesion.  Its  physiological  cause 
appears  to  cou.sist  in  want  of  sensibility  of  the  nerves  of  the  mucous  mem- 
brane of  the  alimentary  canal  to  the  stimulus  of  their  ordinarv  fecal  odd- 
tents,  so  that  the  peristaltic  motion  downwards  is  retarded ;  also,  to  general 
absence  of  mucous  secretion  from  the  glands  of  the  intestine.  It  has  been  a 
question  in  what  portion  of  the  alimentary  canal  constipation  takes  place; 
and  most  authors  nave  placed  its  seat  exclusively  in  the  large  intestines.  Id 
l)osthumous  examinations,  however,  formed,  lumpy,  hardened  fecal  matter  i» 
sometimes  found  in  the  small  intestines ;  and  hence  it  is  manifest  that  the  seat 
of  constipation  may  be  either  the  small  or  the  large  intestines,  and,  perhaps, 
commencing  with  impaired  digestion  in  the  upper  bowel,  the  lower  one  ceasee 
to  act  with  its  normal  energy  in  the  expulsion  of  abnormal  faeces. 

Causes. — The  remote  causes  of  constipation  are  extremely  numerous. 
Every  form  of  impaired  digestion,  for  instance,  may  be  a  cause  of  constipa- 
tion. The  existence  of  hiemorrhoids,  or  piles,  is  another  frequent  cause ;  as 
well  as  a  too  sedentary  life,'  especially  if  too  strictly  applied  to  study.  Also 
women  laboring  under  amenorrhoea,  or  other  functional  dis<^iu%  of  the  uterus, 
have  often  conj^tipated  bowels ;  and  almost  ever}'  acute  disease  is  occasionally 
ushered  in  by  constipation.  It  is  likewise  a  common  concomitant  of  most 
chronic  affections,  as  dropsy,  diabetes,  hydrocephalus,  pyrosis,  rheunuitism,  or 
mania.  Many  articles  of  diet  are  causes  of  constipation ;  many  mechanical 
accidents  also,  as  stricture  of  the  alimentary  canal ;  many  medicinal  sub- 
stances, as  leady  opium,  or  other  adrlngentSy  are  all  causes  of  constipation. 

Persons  of  all  ages  are  liable ;  but  it  is  most  common,  perhaps,  after  the 
middle  periods  of  life.  Both  sexes  suffer  from  it ;  but  women,  from  their 
more  sedentary  lives,  the  greater  capacity  of  their  colon,  and  their  greater 
delicacy  on  these  subjects,  are  most  disposed  to  it.  When  pregnant,  it  is  a 
frequent  complaint  with  them,  as  some  suppose,  from  the  pressure  of  the 
enlarged  utenis  on  the  colon. 

Symptoms. — It  is  a  law  of  the  animal  economy  that  ma«t  persons  in  health 
have  one  (evacuation  daily,  and  at  the  time  when  the  organic  sensibility  w 
hcighteuc^d  by  repose,  as  on  getting  up  in  the  morning;  or  when  it  is  excited 
by  a  meal,  as  after  breakfast.  If  this  usual  i)eriod  be  prolonginl  the  fa?ees  he- 
come  hard,  knotty,  or  scybalous,  and  ultimately  form  large  round  balls.  Thia 
retention  of  the  fecal  matter  often  causes  great  distension  of  the  aUlomen 
from  generation  of  gases,  as  well  as  pain,  irritation,  and  a  flow  of  bhxxl  fnJiii 
the  rectum  on  passing  a  stool.  In  some  instances  the  fecal  matter,  whether 
retained  in  the  ntpui  coli  or  other  part  of  the  intestinal  Canal,  causes  so  much 
irritation  that  constipation  an<l  diarrha^i  coexist  at  the  same  time,  the  .s>lid 
matters  being  retained,  set  up  an  irritiitive  diarrh<ea,  while  the  more  fluiil 
|K)rtions  give  rise  to  repeated  stools — a  complication  often  confirmi»d  by  the 
evidence  of  repeated  examinations  after  death.     Such  are  lo«il  symptonb*. 

The  general  symptoms  are  not  less  distressing  than  the  local  affections. 
The  appetite  is  in  general  lost,  the  head  aches,  a  gloom  is  cast  over  the  spirits, 
the  mind  and  body  are  indisi^sed  to  exerti(m,the  tempter  is  soured,  and  every 
pleasure  of  life  embittered.  liesides  this  general  influence  of  constipate*! 
bowels  over  the  healthv  state  of  everv  function,  there  are  few  disorders  which 
are  not  a^fjrnivated  bv  its  continuance,  and  few  that  are  not  benefited  by  its 
removal,  while  many  are  cured  altogether.  There  is.  indee<l,  no  rule  of  health 
more  important  than  that  the  bowels  be  kept  regularly  and  daily  ojn^n. 

Instances  of  constii)ation  of  two,  three,  four,  five,  to  j)erhaj)s  fifteen  days  are 
not  rare.  A  gentleman  under  the  care  of  Mr.  Benjamin  Phillips  passe<l 
thirty-seven  days  without  any  evacuation.  In  a  case  related  by  Dr.  Willan, 
of  a  monamaniac  who  destroyed  himself  by  a  vc»luntary  religious  fast,  the  pa- 
tient had  a  stool  un  the  second  day  of  this  course,  but  not  again  till  the  fortieth 
day.     An  instance  occurred  to  Dr.  Williams,  St.  Thomas's  Hospital,  and  re- 
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lated  by  Dr.  Burne,  in  which  the  patient,  a  lady,  had  only  four  stools  in  a 
year;  while  a  young  lady,  aged  18,  was  attended  by  Dr.  Burne,  who  passed 
neither  flatus  nor  forces  for  six  months. 

The  quantity  of  feculent  matter  discharged  in  a  state  of  health  is  about  8 
to  10  ounces,  but  varies  with  the  size  and  bulk  of  the  person,  the  quantity  and 
quality  of  the  food  he  eat<«,  and  amount  of  exercise  ;  but  in  cases  of  constipa- 
tion where  the  faeces  have  been  retained  for  a  lengthened  period,  the  quan- 
tity passed  at  one  motion  is  oflen  quite  extraordinary.  In  some  instances 
the  tecal  matter  retained  collects  in  the  caput  coli,  and  forms  a  tumor  so 
considerable  that  it  has  been  mistaken  for  fungus  fupmatode^^,  or  an  aneurism. 

Treatment. — When  the  constipation  is  occamoiml  and  accidental^  any  of  the 
milder  cathartics,  as  the  sulphates  of  soda  or  of  magnesia^  castor  oil,  rhubarb, 
aloes,  or  the  confectio  senmr,  or  the  piluUr  cohcynthidis  comp,,  will  in  general 
open  the  bowels.  In  obstinate  constipation,  tartrate  of  antimong,  to  the  ex- 
tent of  {-th  of  a  grain,  combined  with  a  drachm  oi  sulphate  of  magnesia  every 
hour,  may  oflen  bring  faK*e«  away  afler  nausea  supervenes.  If,  however,  the 
constipation  is  habitual,  the  healthy  habit  of  a  daily  evacuation  is  not  easy  to 
re-establish. 

The  remedies  that  have  been  mentioned,  though  oflen  successful,  yet  occa- 
sionally fail  from  the  low  tone  of  the  sensibility  of  the  mucous  membrane  of 
the  intestine.  In  such  cases  of  habitual  constipation,  the  combination  of  a 
tonic  with  a  laxative  will  oflen  produce  a  more  efficient  action  than  a  perse- 
verance in  the  use  of  purgative  meilicines  alone.  Thus  we  oflen  find  two 
grains  of  the/<?m*  sulphaiis,  or  an  ounce  and  a  half  of  infusion  of  geiUian,  com- 
bined with  a  drachm  of  the  sulphate  of  magnesia,  given  according  to  the 
urgency  of  the  case,  three  times  a  day,  or  every  six  hours,  will  oflen  empty  the 
bowel  when  the  salt  alone  would  fail. 

In  old  persons,  a  combination  of  aromatics  with  the  purgative,  as  in  the 
deeodum  aloes,  is  a  more  usefiil  and  effective  remedy  than  the  same  or  even  a 
greater  quantity  of  aloes  alone. 

Aloes  IS  a  most  useful  remedy  when  the  colon  seems  especially  at  fault  as  a 
result  of  fever  and  debilitating  diseajses,  sedenfary  habits  and  o<*cupations.  A 
most  useful  form  is  that  of  the  watery  extract,  combined  with  aromatics  alone, 
such  tm  essential  oil  of  ginger;  or,  with  quinia,e^ra€t  of  mix  vomica,  ipecxumanha, 
and  some  aromatic  oil. 

Where  slow  digestion  with  a  deficiency  of  mucous  secretion  prevails,  the  fol- 
lowing formula  for  a  pill  is  useful,  of  which  one  ought  to  be  taken  an  hour 
before  dinner,  and  another  an  hour  before  breakfast  also,  if  required: 

B.  Pulv.  Ipecacuanha,  gr.  viii-gr.  xii;  Ext.  Aloe,  gr.xii;  Sulphatis  Ferri, 
gr.  xviii-xxiv.     Misco,  et  <livide  in  pil.  xii. 

Or,  the  ipecacuanha  may  be  omitted ;  or  the  aloes  only  may  be  combined 
with  some  bitter  extract  such  as  gentian.  Such  pills  ought  to  be  continued 
regularly  till  the  occurrence  of  a  "  loose  motion,"  aflcr  which  one  only,  an 
hour  before  the  principal  meal,  will  be  sufficient. 

Another  formula  for  a  pill  of  a  similar  nature  is  of  use  in  habitual  constipa- 
tion, namely : 

R.  Pil.  Rhei.  Co.,  vel  Pil.  Coloc.  C^.,  vel  Aloe,  gr.  ii-iii;  Pulv.  Capsici, 
gr.  i.  To  be  taken  with  the  food,  and  repeated  daily  as  occasion  may  require 
(Pavy). 

Purgatives  ought  never  to  be  permitted.  The  diet  ought  to  be  especially 
attended  to.  More  food,  both  solid  and  liquid,  may  require  to  be  taken. 
When  cimstipation  is  obstinate,  and  has  resisted  the  stronger  purgative  reme- 
dies, a  fiill  dose  of  opium  sometimes  seems  to  relax  the  spasms  of  the  muscular 
coat  of  the  bowels,  on  which  the  constipation  may  de|)eud.     Belladonna,  also, 
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is  often  given  with  advantage  in  doses  of  Jth  to  fds  of  a  grain  every  morning 
at  rising,  combined  with  extract  of  gefUian  (Trousseau). 

All  medicines  for  the  relief  of  constipation  ought  to  be  given  just  before  or 
with  the  food ;  and  are  to  be  regarded  as  acting  with  we  food  in  bringing 
about  the  result.     Pills  or  draughts  at  bedtime  are  not  so  useful. 

In  the  consti lotion  of  children,  sulphate  of  potass  is  recommended  alike  br 
Drs.  Hillier  and  West.     The  following  are  useful  formulae: 

K.  Potas.  Sulphatis,  gr.  xl;  Syrup  Rhei,  ^ss.;  Aq.  Carui  ad  o'ui;  wutee. 
Dose — A  tablespoonful  for  a  chilcl  six  years  of  age  (  Hillier). 

R.  Potas.  Sulphatis,  gr.  xii;  Infus.  Rhei,  Svss. ;  Tinct.  Aurant.,  ^m.; 
Aq.  Carui,  3^^ »  niisce.     Dose — A  tablespoonful  for  a  child  three  yeare  of 

age  (West). 

A  severe  case  of  colic  with  constipation^  in  the  practice  of  Dr.  MurchiMn, 
recovered  under  the  use  of  one-half  grain  of  the  extract  of  belladonna  every 
four  hours,  with  helladomia  oinimeiit  to  the  abdomeriy  a  warm  bath,  and  eatior 
oil  enemata  (Lancet,  Jan.  19,  1871). 

When  constipation  arises  from  torpor  of  the  colon,  equal  parts  of  compound 
gamboge  pill  and  of  comjmiind  colocynth  pill  is  recommended  by  the  late  Dr. 
Symonds  of  Bristol  {Ijib.  of  Medici ne,  vol.  iv,  p.  139). 

Colchicum  has  also  been  found  of  service  in  doses  of  ten  drops  several  times 
daily  of  the  tincture  of  the  root  (Chapman). 

The  compound  extract  of  colocynth,  or  compound  colocynth  pill,  variously  com- 
bined with  small  doses  of  blue  pill,  or  with  ipecacuanlva,  or  with  podophyllin, 
or  with  nux  vomica,  is  a  safe  and  useful  form  for  the  relief  of  the  bowels. 

When  constipation  does  not  yield  to  the  simple  treatment  which  has  been 
mentioned,  recourse  must  be  had  to  larger  doses,  or  to  more  active  purgatives. 
Thus  calomel,  gr.  v,  r.  jalapae,  gr.  xv,  is  a  dose  which  rarely  fails  to  produce 
motions,  and  this,  if  necessary,  may  be  followed  up  four  hours  after,  either  by 
the  neutral  salts  in  divided  doses,  or  by  a  black  draught  in  one  dose.  If  a 
stronger  medicine  than  the  above  be  necessary,  elaterium  is  of  greater  power, 
and  from  -^^  to  \  gniin  is  sufficient  to  begin  with,  so  as  to  avoid  hyjK»ri*atnarsiii. 

When  tlie  stools  indicate  a  deficiency  of  bile,  inapissnted  ox-gtdl  has  bwii 
recommended.     It  may  be  given  in  the  following  formula : 

B.  Fol.  Bov.  purificat.,  3"  J  01.  Carui,  tijjx;  Magnes.  Carb.,  q.  s. :  mittir. 
Divide  in  pil.  xxxvi.     Dose — Two  to  be  taken  daily  (Warin(J);  or: 

B.  Fel.  Bov.  purificat.,  Pil.  A^safoetid.  Co.,  aJi  gr.  xxx;  Ex.  Aloes,  gr.  xx; 
Sapon.  Dur.,  gr.  x;  Pulv.  Ipecac,  gr.  viii;  mii*ce.  Divide  in  pil.  xxx.  Dtise — 
One  or  two  may  be  taken  daily  before  dinner  (Copland). 

The  retain  of  podophjUin,  to  the  extent  of  ith  to  ith  of  a  gniin,  combined 
with  co)npou)id  rhubarb  pill,  acts  similarly  to  the  combination  of  rhubarb  pill 
with  calomrl,     A  lengthened  period  sometimes  elapses  before  it  operates. 

The  tincture  of  benzoin,  to  tlie  extent  of  gtt.  xx  three  times  a  day,  will,  it  is 
said,  keep  the  bowels  active  and  regular  (IIastix<;.s,  StreetaN). 

If  medicines  by  the  mouth  have  been  insufficient,  it  may  l>c  desirable  to 
hasten  their  action  by  enemata.  The  enemata  may  Ihj  simply  a  pint  of  warm 
water,  lUO^  Fahrenheit;  or  the  same  quantity  of  warm  water,  with  half  an 
ounce  of  common  f<alt.  The  conunon  soap  enema  (a  strong  solution  of  .<4>aj))  is 
likewise  a  valuable  remedy;  and  when  the  constipation  is  great,  half  a  pint 
to  a  pint  of  ca.^tor  nil,  neat,  nuiy  be  thn)wn  up. 

Sometimes  the  fecal  matter  accunuilated  in  the  colon  is  so  large  in  quan- 
tity, and  so  hard  and  impacted,  that  manual  assistance  is  necessary  to  rt»lieve 
the  patient.  Women  sometinu*s  suffer  for  years  from  constipited  bowels:  and 
a  contrary  state  of  bowels  may  take  place  from  the  irritation  of  hardene<l  fax'C!*, 
when  they  are  much  harassed  by  })urging,  which  may  exist  more  or  lei*  for 
nmny  months.    At  length  violent  tenesmus  comes  on,  with  a  bearing  down  most 
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intolerable,  much  worse  than  a  woman  suffers  in  her  confinements.  On  ex- 
amining the  rectum,  a  mass  of  hard  matter  may  be  found,  which  cannot  be 
broken  to  pieces  without  the  aid  of  an  instrument ;  and  consisting  of  a  variety 
of  undigested  substances,  which,  when  broken  down,  may  be  washed  away  by 
injections,  to  the  perfect  relief  of  the  patient. 

jDietetio  Treatment. — The  patient  suffering  from  constipation  should  avoid 
wni  vdne  or  brandy^  and  should  eat  freely  of  subacid  fruits.  The  advice  of 
Mr.  Locke  should  also  be  strictly  followed,  that  he  should  go  daily  at  the  same 
hour  to  stool ;  for  such  is  the  periodical  regularity  of  all  the  functions  of  the 
body,  that  they  are  more  regularly  performed  at  accustomed  hours  than  at 
any  other  time.  Oatmeal^  in  the  form  of  cakes,  or  well-boiled  porridge,  should 
be  eaten  for  breakfast. 


Section  XI. — Relative  Weight,  Measurement,  Bulk,  and  Specific 
Gravity  of  the  Solid  Viscera  of  the  Abdomen. 

Weight. — ^The  livery  the  kidneys,  the  spleen,  and  the  pancreas,  are  the  organs 
which  require  special  notice  here;  and  in  order  to  obtain  positive  data  for  the 
solution  of  many  questions  regarding  their  pathology,  it  is  necessary  to  know 
the  relative  weight  of  these  viscera. 

Table  sbowing  the  Relative  Averaoeh  op  Body-weight,  and  the  Weight 
OF  the  Solid  Viscera  of  the  Abdomen  as  to  Age  and  Height  (Botd). 


Age  ftnd  Sex. 


Yean. 
2toMF<rma.-e,: 


20 


t»««{Fetaie,: 


«>'«4»{pet;ie,: 


^otoso^^lX: 


to60| 
«>»o7<>{F"ma.o,: 


8«  to  90  ^Female,: 


to90| 


Body- 
weight 

Bm. 

Oe. 

14 

6 

13 

2 

20 

0 

18 

7.6 

26    8 
24     9 

42    6 
88    6 

68    0 
63  14 

92  14.6 

86  13 

98  8.6 

87  0 

102    0 
84     9.6 

102    0.6 
86    0 

108  18 
86  14 

106  18 
80    4 

99  0 
79    0 


Body- 
height. 


VOL.   II. 


Inches. 
28.6 
27.7 

81.6 
81.6 

87.6 
87.0 

47.0 
46.0 

60.6 
67.7 

66.7 
62.0 

66.6 
62.0 

66.8 
62.0 

66  0 
62.0 

65.7 
61.6 

66.7 
61.0 

66.7 
600 

44" 


Weight  of 
Liver. 

Weight  of 
Spleen. 

Ounces. 

Ounces. 

11  7 
11.17 

1.34 
1.04 

16.86 
18.49 

1.68 
128 

19.13 
19.66 

1.86 
1.66 

84.71 
25.86 

8.08 
2.64 

67.76 
54.88 

6.19 
4.68 

60.29 
62.74 

7.19 
6.68 

68.11 
68  61 

7.12 
6.13 

68.06 
49.03 

6.19 
6.04 

65.37 
44.0 

6.28 
4.67 

48.24 
42.98 

4.82 
4.07 

46.88 
88.37 

4  93 
867 

41.01 
84.64 

4  27 
8.46 

Weight  of 
Pancreas. 


Ounces. 
.44 
.49 

.76 
.68 

.8 
.8 

168 
1.34 

2.19 
2.64 

8.64 
2.96 

8.47 
8.06 

3.48 
2.78 

8.46 
2.88 

8.1 
2.8 

8.22 
2.62 

2.88 
2.87 


Weight  of 
Kidneys. 


Ounces. 

2.66 
2.4 

8.88 
8.14 

4.06 
4.26 

6.68 
6.76 

9.84 
9.09 

11.67 
10.17 

11.36 
10.84 

10  89 
8.8 

9.1 
8.65 

8.88 
8.28 

10.68 
7.68 

8.26 
6.86 
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The  weight  of  the  liver  ranges  in  the  adult  irom  fifty  to  dxty  ounces  (aToipd.\ 
i.  e.j  from  800  drachms  to  960  drachms. 

According  to  the  experience  of  Frerichs,  the  relative  weight  of  the  liver  in 
healthy  individuals  may  vary  from  ^Uth  to  ^'(jth  of  the  body ;  and  in  adultt 
it  fluctuates  between  t^^^ th  and  ^^^th.  During  the  period  of  greatest  growth  of 
the  body,  the  liver  does  not  become  enlarged  in  a  manner  proportionate  to 
the  increase  of  the  entire  body ;  and  its  diminution  in  old  age  is  for  the  nuxt 
part  in  advance  of  that  of  the  body.  Its  substance  in  this  respect,  therefore, 
presents  a  marked  contrast  to  the  muscular  tissue  of  the  heart ;  for  whilst  the 
heart  increases  progressively  up  to  an  advanced  age  (BizoT,  Boyd),  the  maas 
of  the  liver  diminishes  (Frerichs,  Boyd)  ;  and  in  old  age,  as  a  general  nik, 
there  is  senile  atrophy  of  the  organ. 

The  weight  of  the  spleen  in  the  adult  ranges  from  four  to  ten  oancee 
(avoird.) — i,  e.,  from  64  drachms  to  160  drachms.  The  weight  in  mdariom 
hypertrophy  has  risen  as  high  as  eighteen,  twenty,  and  forty  pounds.  It  has, 
in  some  conditions  of  atrophy,  weighed  not  more  than  half  an  ounce.  The 
weight  in  relation  to  the  body  is  as  1  to  350  or  400,  up  to  40  years  of  age, 
and  as  age  advances  as  1  to  700. 

The  weight  of  the  kidiieyn  ranges  from  four  and  a  half  to  five  and  a  half 
ounces  each ;  the  left  being  about  one-fourth  of  an  ounce  heavier  than  the 
right ;  and  the  weight  of  both  together,  in  proportion  to  the  bodv,  as  1  to  240. 

Measurements. — The  liver  measures  from  ten  to  twelve  inches  from  side 
to  side;  six  to  seven  inches  from  front  to  back;  and  about  three  and  a  half 
inches  thick  at  the  posterior  and  thickest  part  of  the  right  lobe. 

The  spleeji  measures  about  five  inches  in  length;  three  and  a  half  inches 
from  front  to  posterior  edge,  and  one  and  a  half  inches  thick. 

The  kidneys  each  measure  about  four  inches  in  length,  two  inches  in  width, 
and  one  inch  in  thickness;  the  left  being  generally  a  little  longer  and  thinner 
than  the  right. 

Bulk  (represented  by  cubic  inches  of  water  displaced) : 

Liver,  average  bulk  from  88  cubic  inches  (Krauke)  to  100  cubic  inches 
(Beale). 

Spleen,  average  bulk  9 J  to  15  cubic  inches  (Krause). 

Kidneys,  average  bulk  about  12  cubic  inchw*  each. 

Specific  Weight  or  Gravity. — The  liver  ranges  from  1 .050  to  1 .060  (  Krause  ^ 
and  in  fatty  degeneration  1.030  or  less. 

Spleen,  about  1.060. 

Kidneys  about  1.050. 


Section  XII. — Diseases  of  the  -Liver. 

HEPATITIS. 

Latin  Eq.,  Hepniifis;  Frknch  Eq.,  Ilfpatiie;  Gkrmak  Eq.,  IjeberenizuTutung—Syn., 

Hepatitis;  Italian  Eq.,  Epatitide. 

Definition. — Injimnmation  of  the  liver. 

Pathology. — Infiannnatiou  of  the  liver,  or  hei>atitis,  occurs  in  various  forms, 
and  result.s  in  several  consecjuences.  In  all  countries  in  the  temperate  lone, 
at  least  two  fonns  of  infianimation  of  the  liver  occur.  One  of  these  termi- 
nates in  simj)le  or  granular  induration,  and  has  a  clinical  history  of  its  own; 
the  other  terminates  in  a  greater  or  k^ss  extent  of  softening  and  acute  atrophy 
of  the  glan<l,  us^^ociated  with  jaundice  and  febrile  phenomena  of  a  malignant 
tvph<)i<l  tyj)e  (Fkehichs).  In  tropical  dimatcw  a  thinl  form  of  inflamma- 
tion of  the  liver  has  a  tendency  to  result  in  suppuration;  and  it  is  described 
under  the  mxuw  of  suppnrative  hepatitis  (Annesley,  Cambay,  Haspel,  B^'i>'>» 
MoREUEAD,  Maclean;. 
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The  inflammation  may  have  its  seat  in  the  fibrous  envelope  of  the  gland 
(perihepatitis) ;  or  in  the  sheath  of  the  vessels  in  Glisson's  capsule ;  or  it  may 
attack  chiefly  the  glandular  parenchyma,  the  portal  or  hepatic  veins,  or  the 
bile-ducts. 

Inflammation  of  the  glandular  or  hepatic  parenchyma  is  either  circumscribed, 
leading  to  circumscribed  abscess  or  to  granular  contraction,  or  it  is  diflusely 
extended  over  the  entire  organ,  ending  in  a  true  suppurative  hepatitis,  and 
then,  according  as  the  process  involves  all  the  anatomical  elements  of  the 
gland,  or  is  limited  to  the  areolar  matrix  between  the  lobules,  it  gives  rise 
sometimes  to  softening  and  abscess,  or  acute  yellow  atrophy,  or  at  other  times 
to  induration  or  cirrhotic  degeneration. 

(a.)  Inflammation  of  the  Capsule  of  the  Liver  {Perihepatitis)  and  of  Glisson's 
capsule  is  rarely  accompanied  by  serous  derangements,  unless  the  inflamma- 
tion extends  to  the  portal  or  hepatic  veins  or  causes  obstruction  of  the  larger 
bile-ducts — events  of  rare  occurrence  (Frerichs).  It  may  exist  alone  in 
some  cases  of  syphilitic  infection;  but  on  examination  after  death  it  is  most 
frequently  found  associated  with  interstitial  hepatitis.  Peritonitis,  disease  of 
the  liver  itself,  or  inflammation  of  neighboring  structures,  such  as  pleurisy, 
are  the  usual  causes  of  perihepatitis.  The  chief  symptoms  are,  tenderness  of 
the  hepatic  region  on  pressure,  motion,  or  deep  inspiration,  without  any  change 
in  the  volume  or  situation  of  the  organ.  Jaundice,  as  a  rule,  is  absent;  so 
also  are  febrile  phenomena. 

(b.)  Inflammation  of  the  Glandular  or  Hepatie  Parenchyma  occurs  either  as 
a  circumscribed  process  limited  to  isolated  patches,  or  it  is  difiuse,  extending 
over  the  entire  organ  in  a  more  or  less  uniform  manner. 

It  is  the  former  variety  which  leads,  in  most  cases,  to  suppuration  and  the 
formation  of  abscesses.  The  difluse  form,  on  the  other  hand,  at  one  time 
induces  rapid  destruction  of  the  glandular  elements,  with  softening  and 
atrophy  of  the  organ,  and  at  another  time  it  induces  induration  and  cirrhotic 
degeneration. 

In  the  primary  stage  of  the  aeute  form  of  diffuse  inflammation  of  the  liver 
there  occur  patches  of  hypersemia,  while  the  peripheral  portions  of  the  lobules 
are  inflltrated  with  gray  matter,  and  a  juice  or  nuid  serum,  rich  in  albumen, 
flows  from  the  cut  surface  of  the  gland.  The  capsule  in  the  vicinity  of  the 
inflamed  part  is  rough  and  opaque.  Destruction  of  the  glandular  cells  results 
in  all  the  cases;  but  whether  atrophy  of  the  gland  occurs  or  not  depends  upon 
the  stage  at  which  the  disease  becomes  fatal,  and  partly  uiK)n  the  condition  of 
the  liver  at  the  commencement  of  the  j)roce8s  of  infiltration.  The  disease  is 
usually  accompanied  by  a  similar  condition  of  the  kidneys  and  spleen,  when 
large  quantities  of  albumen  pass  ofl*  in  the  urine,  and  the  spleen  exists  in  a 
state  of  acute  tumefaction. 

How  far  the  affection  is  one  originally  of  the  hepatic  cells,  as  Virchow  de- 
scribes, or  whether  the  process  starts  from  the  interstititd  tissue  (to  which  the 
disintegration  of  the  liver  cells  is  secondary),  as  Liebermister  thinks  his  exami- 
nations prove,  are  points  not  quite  decided.  In  the  former  case,  the  ap))ear- 
ance  of  the  hepatic  cells  being  mainly  afiected  consists  in  their  large  size  and 
swollen  condition,  fn)m  turge^-'cnce  with  albuminous  material.  Subsequently 
the  cells  seem  to  disintegrate,  and  with  them  the  general  parenchyma  of  the 
inflamed  part.  When  the  part  involved  is  a  limited  portion,  a  cavity  may 
appear  in  its  interior,  filled  with  the  disintegrated  dements  of  the  tissue. 

Thus  the  most  im(K)rtant  |x>st-mortem  changes  to  be  seen  in  such  livers 
are,  the  occurrence  of  softened  ])orti()ns,  having  an  irregular  form,  of  a  pale 
yellow  or  re<ldiKh-brown  color.  All  traces  of  the  outline  of  the  lobules  are 
obliterated,  while  they  are  distinct  in  the  firmer  |>ortions.  The  secreting  cells 
of  these  parts  are  everywhere  destroyed,  and  their  place  supplied  by  numerous 
oil-globules,  granules,  and  parti(^les  of  coloring  matter.  Sometimes  the  soft- 
ening follows  the  ramifications  of  the  i)ortal  vein,  and  the  hepatic  cells  in  the 
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softened  parts  are  destroyed,  being  converted  into  a  granular  debris,  oil- 
globules,  and  pigment-molecules.  In  the  former  portions  the  entire  cells  are 
loaded  with  fine  granules.  The  gall-bladder,  when  treated  with  chloroform, 
fails  to  yield  pigment.  Tyrosine  crystals  are  formed  on  the  cut  surface  of 
such  livers  after  some  hours'  exposure  to  dry  air;  and  chemical  analynsof 
the  parenchyma  yields  large  quantities  of  leticin  and  tyronne.  The  symp- 
toms of  this  form  of  inflammation  are  included  in  the  account  of  the  disease 
now  known  as  acute  or  yellow  atrophy  of  the  liver,  which  will  be  given  subse- 
quently. 

Treatment. — Tartar  emetic  in  one-eighth  or  one-fourth  grain  doees  evenr 
two  or  three  hours  is  of  service  in  the  acute  parenchymatous  inflammation,  if 
given  sufficiently  early — i.  e.,  within  the  first  three  days,  when  there  is  much 
vascular  excitement,  and  a  full  bqunding,  unyielding  pulse,  with  a  dry  hot 
skin  and  scanty  urine.  Greneral  bloodletting  may  be  aaopted  if  there  be  evi- 
dence of  obstruction  to  venous  blood-flow  through  the  right  side  of  the  heart 
Local  depletion  by  leeches  over  the  region  of  the  liver,  and  also  round  the 
anus,  so  as  more  directly  to  unload  the  portal  system,  must  be  at  once  re- 
sorted to,  followed  by  fomentations  and  large  linseed  meal  poultices,  made  as 
light  and  soft  as  possible,  over  the  hepatic  region.  Mustard  may  be  added 
to  them,  or  laudanum  may  be  spriuklea  over  their  surface.  Saline  pwrgatitm 
and  aUcalieSy  with  or  without  cotchicum,  are  also  to  be  freely  administered. 

Hot  turpentine  epithems  are  most  beneficial.  Iodide  of  potassium^  in  oom- 
binatiou  with  taraxacum,  is  of  great  service  in  the  chronic  forms  of  hepatitis. 

Alcoholic  stimulants  and  fermented  drinks  must  be  absolutely  forbidden, 
and  the  diet  restricted  to  mild  nutriment,  such  as  milk,  beef  tea,  and  fiuioa- 
ceous  food  generally. 

ABSCESS  OF  THE  LIVER, 

Latin  £q.,  Absetasua;  French  Eq  ,  Abels;  Obrman  Sq.,  Ah$eeM9; 

Italian  Eq.,  Aaeesso. 

Definition. — Suppurative  inflammation,  ending  in  a  circumjtcribed  collection 
of  pus,  or  in  several  separate  abscesses. 

Pathology. — Circumscribed  inflammation  and  abscess  of  the  liver,  or,  as  it 
is  sometimes  allied,  suppurative  inflammation  of  the  liver,  Is  always  limited  to 
one  or  to  several  isolated  jwrtious;  and,  with  the  exception  of  congestive 
turgidness  of  the  contiguous  texture,  the  remaining  portions  of  gland- 
tissue  are  rarely  implicjited.  The  entire  organ  is  never  inflamed.  The  inflamed 
portions  are  usually  found  in  a  state  of  suppuration,  which  gradually  destroys 
the  hepatic  cells.  But  on  making  sections  of  a  liver  in  this  condition,  and  in 
which  the  suppuratiug  foci  are  in  various  stages  of  pus  formation,  it  is  usual 
to  find  discolored,  yellowish,  or  variously  color-marked  spots,  but  all  venr 
soft,  and  set  in  a  hyperaeniic  portion,  from  which  it  is  fair  to  infer  that  such 
portions  present  the  early  or  commencing  stage  of  suppurative  hepatitis.  A 
microscopic  examination  of  such  spots  shows  the  hepatic  cells  cloudy  or 
granular,  and  lying  in  a  granular  material;  which  as  a  finely  granular  de- 
tritus at  last  takes  the  place  of  the  cells.  Sometimes  the  abscess-cavity  is 
inclosed  by  a  cyst;  or  they  are  vsurrouuded  by  disintegrated  discolored  paren- 
chvma.  At  other  times  there  is  no  defined  lioundarv ;  but  the  inflammatorv 
process  exteu<ls  till  jwrforation  occurs,  or  till  several  contiguous  foci  or  in- 
flamed and  suppurating  portions  unite  into  one  large  lesion;  or  till  the  pus 
finds  an  outlet. 

The  pus  is  nirely  passed  into  the  abdominal  cavity;  for  adhesive  inflam- 
mation of  the  caj)sule  covering  the  abscres^s  almost  invariably  occurs,  so  that 
attachments  form  to  the  abdominal  walls  and  adjoining  organs.  If  the 
abscess  bursts  into  the  abdominal  cavity,  the  result  is  fatal  peritonitis.     Fre- 
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aaently  the  abscess  perforates  the  thoracic  or  abdominal  wall  superjacent  to 
lie  liver,  and  opens  directly  outwards.  The  locality  for  such  spontaneous 
opening  is  usually  the  space  below  the  ensiform  cartilage.  The  pus  may  also 
discharge  itself  into  the  pelvic,  inguinal,  or  sacral  regions,  close  to  the  spine. 
Sometimes  the  abscess  tends  in  an  upward  direction,  to  penetrate  the  dia- 
phragm, when  it  generally  empties  itself  into  the  right  pleural  cavity,  but 
more  often  forces  its  way  mto  the  substance  of  an  adherent  right  lung,  by  a 
distinct  suppurative  process,  and  in  favorable  cases  passes  by  a  free  opening 
into  a  bronchus,  whence  it  is  discharged.  The  stomach,  the  duodenum,  and 
the  colon  are  the  principal  abdominal  organs  into  which  abscesses  of  the  liver 
discharge  themselves. 

The  hepatic  abscesses  are  sometimes  superficial,  but  more  frequently  deep- 
seated,  and  may  be  developed  in  any  part  of  the  gland ;  although  they  are 
most  frequently  found  in  the  posterior  portion  of  the  right  lobe.  In  size  and 
in  number  they  vary  greatly. 

Canses. — Abscess  of  the  liver  is  rare  in  temperate  climates.  It  has  been 
caused  by — (1.)  Contusions  or  wounds;  (2.)  Metastatic  or  pyctinic  inflammation, 
as  inflammation  of  the  portal  vein,  the  irritation  of  veins  from  disease  about 
the  rectum — e.  (/.,  fistula  in  ano,  operations  for  haemorrhoids ;  (3.)  Inflamma- 
tion and  ulcerative  processes  in  tne  gastro-intestinal  canal,  as  in  dysentery 
(see  p.  649) ;  (4.)  Inflammation  and  ulceration  of  the  stomach,  gall-bladders, 
or  eall-ducts. 

Symptoms. — Fevers,  rigors,  and  severe  headache  and  delirium  are  not  un- 
common as  early  phenomena  of  suppurative  inflammation  of  the  liver ;  but 
sometimes  there  are  no  symptoms  pointing  to  disease  of  the  liver ;  and  the 
difficulties  which  embarrass  the  diagnosis  of  suppurative  hepatitis  cannot  be 
overrated.  In  13  per  cent,  the  disease  runs  a  perfectly  latent  course,  and  in 
only  8  per  cent,  are  symptoms  at  all  well-marked  (Louis).  In  most  cases  a 
correct  dia^asis  will  only  be  arrived  at  by  not  relying  upon  individual  symp- 
toms ;  but  by  taking  a  general  view  of  the  mode  of  origm  and  entire  clinical 
history  of  the  case,  and  after  excluding,  by  comparison,  the  diseases  of  the 
liver  and  the  neighboring  parts  which  may  give  rise  to  symptoms  similar  to 
those  of  hepatitis. 

Practically  the  expression  of  symptoms  denotes  either — (1.)  A  superficial 
and  adhesive  inflammation  of  the  organ ;  or  (2.)  A  deepseated  suppurative 
inflammation  of  the  substance  of  the  liver. 

The  most  prominent  symptoms  of  hepatitis  arc,  however,  some  tumefaction, 
pain,  or  uneasiness  of  the  liver,  or  of  the  adjoining  parts,  as  the  thorax,  abdo- 
men, or  right  shoulder;  an  affection  of  the  bowels,  as  diarrhoea  or  dysentery  ; 
and,  lastly,  pyrexia  in  a  continued,  remittent,  or  intermittent  form. 

When  pam  is  present,  it  is  found  to  be  in  most  instances  aggravated  by 
Iving  on  the  right  side,  apjmrently  from  the  greater  weight  pressing  on  the 
liver ;  while,  in  a  smaller  number  of  instances,  the  pain  is  felt  most  acutely 
on  turning  on  the  left  side,  probably  from  adhesions  having  formed  to  the 
ribs.  In  general,  however,  the  easiest  position  is  on  the  back,  or  a  little  over 
to  the  left  side ;  and  towards  the  tenuination  of  the  disease  the  patient  is 
sometimes  obwirved  lying  in  a  position  which  he  had  j)reviou8ly  declared  him- 
self unable  to  a.ssunie.  As  the  disease  advances,  the  pulse  becomes  frequent 
and  hard,  the  skin  hot,  dry,  and  constricted,  while  pain,  cough,  and  dyspnoea 
increase,  and  indicate  ad\Tincing  disease  (Martin).  Such  a  train  of  symj)- 
toms  indicates  8uj)erficial  inflammation. 

In  a  few  instances,  where  the  abscesses  are  small,  acute  hepatitis  exists  with- 
out any  pyrexia.  Some  fever,  however,  is  commonly  present,  and  in  general 
it  commences  with  shivering,  vomiting,  and  j)urging — symptoms  which  gradu- 
ally diminish  in  a  day  or  two,  leaving  the  patient  comparatively  free  from 
fever,  and  the  pulse  nearly  natural.  These  paroxysms,  however,  occur  at 
intervals  of  various  duration,  sometimes  returning  as  regularly  as  those  of 
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intermittent  or  of  remittent  fever,  while  in  other  cases  the  periods  are  leas 
marked,  the  chief  symptoms  being  rigors  occurring  at  irr^ular  intenrak, 
frequent  pulse,  and  sweats,  the  latter  chiefly  occurnng  in  the  night,  and  to 
copious  as  in  some  instances  to  pour  off  the  body  of  the  patient. 

The  state  of  the  tongue  is  usually  furred  and  loaded ;  but  in  the  coune  of 
a  long  disease  it  becomes  clean,  or  is  only  slightly  foul.  In  some  few  instanoefl, 
however,  it  continues  bro\^Ti  and  dry. 

These  instances  of  general  suppurative  inflammation  are  insidious  in  ap- 
proach, and  the  destruction  of  the  substance  of  the  liver  proceeds  silently  and 
rapidly.  The  existence  of  the  disease  is  often  not  known  till  severe  stmctnral 
changes  in  the  organ  manifest  themselves,  and  then  they  run  a  rapid  and  often 
fatal  course.  This  is  especially  the  case  when  the  inflammation  is  induced  bv 
the  combined  effects  of  heat  and  malaria.  The  miasmatic  afiection  of  the  blooj, 
from  deranged  mucous  surfaces,  and  from  contaminated  matters  brought  bj 
the  splenic  vein,  contributes  to  hypersemia  of  the  liver,  which  is  often  unno- 
ticed till  extensive  inflammation  develops  itself.  A  burning  sensation,  with 
a  mottled  ap[)earance  of  the  skin  of  the  hands  and  feet;  an  irritable  temper; 
a  capricious  appetite ;  languor  and  persistent  feverishness ;  frequent,  settled, 
and  increasing  pains  in  the  shoulder  and  back,  are  all  pathognomonic  sigmi 
of  suppurative  inflammation  going  on  in  the  liver.  The  fever  may  be  fiom 
time  to  time  of  a  continued  or  intermittent  type,  and  the  patient  emaeiaie$ 
slotvlyy  becoming  sad  and  desponding.  The  face  becomes  pale,  cachectic,  and 
has  a  patched  or  blotchy  appearance.  Sometimes  there  is  jaundice,  followed 
by  anasarca  and  ascites — from  compression  of  the  ramiflcations  of  the  portal 
vein — intestinal  catarrh,  bilious  diarrhoea,  and  dysentery.  But  icterus  is  by 
no  means  a  constant  symptom  of  abscess.  It  is  absent  in  the  majority  of  cases 
(Lowe). 

The  animal  functions,  as  in  phthisis,  are  often  marked  by  the  "  cheerful 
hope  "  which  illumines  every  hour  the  patient  has  to  live ;  but  in  others  the 
depression  amounts  to  despondency,  with  restlessness  and  want  of  sleep.  At 
last,  delirium  may  obliterate  the  past,  and  throw  a  veil  over  the  future,  till 
the  patient  dies. 

In  the  midst  of  the  symptoms  that  have  been  mentioned,  perhaps  an  ahsceii^ 
points ;  and  the  pus  mav  have  forme<l  in  the  absence  of  rigors  usually  indica- 
tive of  its  formation.  1?he  j)atient  then  becomes  hectic,  his  pulse  rapid,  and 
he  is  covered  with  a  copious  and  clammy  sweat.  His  life  now  in  a  great 
measure  depends  on  the  part  where  the  abscess  points. 

Treatment. — Bloodletting  will  not  cut  short  the  morbid  process  in  acute 
hepatitis ;  and  Frerichs  is  of  opinion  that  it  should  only  be  ventured  on  in 
cases  of  traumatic  hepatitis,  and  in  robust  plethoric  persons,  where  there  is 
great  tenderncv^s,  with  enlargement  of  the  liver,  from  congestion  and  urgent 
dyspn<pa,  from  cardiac  enlargement  of  right  side.  In  the  young  and  sthenic 
J^uropean  in  the  East  Indies,  where  there  is  obstruction  to  the  flow  of  venous 
blood  through  the  right  heart,  it  is  in  general  necessary  to  take  fifteen  to 
twenty  ounces  of  blood,  or  till  the  skin  becomes  soft  and  relaxed,  or  the  pain 
abates.  Much  benefit  may  be  derived  from  the  local  aj)plication  of  leeches^ 
and  large  blistei*s. 

The  local  abstraction  of  blood  is  efficiently  accomplishe<l  by  leeches  around 
the  anus.  They  act  more  directly  on  the  jK)rtal  circulation  than  over  the 
hejmtic  region.  When  congestion  is  known  to  exist,  leeches  may  be  applied 
with  benefit,  combined  with  purgative  extracts  and  antimonials.  Ice  applied 
to  the  region  of  the  liver  Ls  also  of  great  service,  and  the  diet  should  be  as 
limited  as  is  consistent  simply  with  the  maintenance  of  life. 

One  practical  rule  seems  to  be  established  with  res|)ect  to  the  u.se  of  nwr- 
cury  in  the  treatment  of  hepatitis,  which  is,  that  it  is  not  only  inefficient,  but 
injurious,  and  should  not  be  given  ext*ept  as  an  occasional  purgative  when 
the  local  inflammation  is  subdued. 
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Purgatives  are  of  use  when  the  intestinal  fiinctions  are  sluggish. 

In  considering  the  treatment  of  abscess,  and  especially  the  points  bearing 
on  surgical  interference,  it  should  be  remembered  that  hepatic  abscesses  tend 
to  point  or  empty  themselves  in  the  following  directions.  These  are  stated  in 
the  order  of  their  relative  frequency :  (1.)  Through  the  lungs  (from  10  to  30 
per  cent.) ;  (2.)  Through  into  the  peritoneum,  the  stomach,  or  some  part  of 
the  intestinal  tract  (nearly  the  same  proportion) ;  (3.)  Through  the  external 
intqzumcnts  (in  the  minority  of  casesV 

With  regard  to  the  treatment  of  aoscess  when  it  tends  to  make  its  way 
outwardly,  it  is  still  a  question  whether  or  not  an  artificial  opening  ought  to 
be  made,  the  prominences  of  the  false  ribs  and  obliteration  of  the  intercostal 
spaces  being  considered  sufficient,  in  the  absence  of  fluctuation,  to  justify  the 
operation  (Frerichs).  In  its  performance  care  must  be  taken  to  prevent  the 
entrance  of  pus  into  the  abdominal  cavity.  With  this  object  in  view,  the 
following  method  has  been  recommended  by  B^gin  and  iRecamier :  (1.)  Being 
decided  as  to  the  limits  of  the  abscess,  the  patient  is  (2)  laid  on  his  back, 
with  the  upper  part  of  the  body  bent  forward  and  the  thighs  flexed  upon  the 
abdomen ;  (3.)  An  incision  from  two  to  three  inches  long  is  to  be  made  over 
the  abscess,  dividing  the  skin,  the  subcutaneous  adipose  tissue,  the  muscles, 
and  the  aponeurosis  ;  (4.)  The  peritoneum  is  then  laid  open,  as  in  operating 
for  hernia,  by  slitting  it  up  on  a  grooved  director  to  the  same  extent  as  the 
primary  incision  ;  (5.)  The  wound  is  then  to  be  dressed  with  charpie,  and  to 
remain  untouched  for  three  days ;  (6.)  At  the  end  of  three  days  the  dressing 
is  to  be  removed,  when  the  capsule  of  the  liver  will  be  found  to  have  con- 
tracted adhesions  to  the  margins  of  the  wound  so  firm  that  the  abscess  may 
be  opened  without  the  danger  of  pus  passing  into  the  abdomen.  I  much 
prefer  the  method  of  Professor  Lister. 

Dr.  Budd  mentions  the  following  expedient  as  a  method  of  indicating 
whether  the  liver  adheres  to  the  abdominal  parictes  or  not.  When  the  liver 
is  large,  and  the  abdominal  parietes  are  thin,  it  may  be  made  out  **  by  feeling 
the  edge  of  the  liver,  or  some  prominent  part  of  its  surface,  and  marking  the 
place  of  this  with  a  pen  on  the  surface  of  the  belly.  If  the  liver  be  adhe- 
rent to  the  abdominal  parietes,  the  line  or  spot  so  marked  will  correspond  to 
the  edge  or  prominence  of  the  liver  in  all  pasitions  of  the  body.  If  it  be  not 
adherent,  the  liver  will  slide  along  the  wall  of  the  belly  when  the  patient 
draws  a  deep  breath  or  changes  his  posture — the  liver  will  fall,  for  example, 
towards  the  left  side  when  he  turns  from  his  back  over  to  that  side,  and  the 
line  or  spot  will  no  longer  correspond  to  the  edge  or  prominence  in  question  " 
(op,  cif.,  p.  122). 

A  simple  puncture  is  only  warrantable  when  the  pus  has  already  penetrated 
through  the  superficial  layer  of  the  abdominal  aponeurosis,  or  the  intercostal 
muscles.  In  all  other  cases  it  ought  to  be  avoided  as  dangerous.  Indeed, 
Mr.  Lowe  (whose  valuable  rcconls  of  cases  of  hepatic  abscess  in  the  Madras 
Quarterly  Journal  for  April,  1863,  merit  the  most  careful  study)  thinks  it 
better  to  allow  an  abscess  of  the  liver  pointing  through  the  abdominal  wall 
to  open  of  itself,  for  the  following  reasons:  (1.)  Because  of  the  inelastic  struc- 
ture of  the  lobular  substance  of  the  liver  not  permitting  the  cavity  to  con- 
tract when  a  free  opening  has  evacuated  the  pus ;  (2.)  Bec*ause  air  invariably 
enters  when  an  artificial  opening  is  made,  and  rapid  decomposition  of  the  pus 
takes  place,  and  renewed  inflammation  of  the  walls  of  the  sac  sets  in ;  (3.) 
This  renewal  of  inflammation  and  fever  may  end  in  gangrene,  and  may  thus 
rapidly  prove  fatal ;  (4.)  When  the  o])eration  is  entirely  left  to  nature,  small 
warmeaten-lih'  openingH  serve  to  discharge  tJie  puSy  so  that  it  has  a  slow  but 
constant  c^*a]X!.  As  these  apertures  never  close  up,  and  as  the  matter  is 
always  oozing  out,  air  cannot  enter,  no  decomposition  takes  place  (no  septi- 
ciemui  occurs),  and  no  secondary  fever  sets  in.  The  patic!tit  feels  no  shock 
from  the  Icvs  of  the  matter,  which  escapes  so  gradually,  and  as  it  escapes,  so 
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Nature  closes  up  the  walls  of  the  sac.  Such  is  also  the  opinion  and  adyice 
of  Dr.  Budd. 

But  others  consider  that  the  abscess  ought  to  be  evacuated  upder  certain 
conditions.  For  example,  a  most  interesting  case  of  hepatic  abscess  is  related 
by  Sir  Henry  Cooper,  of  Hull,  in  the  British  Medical  Journal  for  May  23, 
1^63.  Sir  Henry  Cooper  justly  takes  exception  to  the  method  of  B^d  and 
Kecamier,  because  it  may  provoke  the  very  danger  it  is  desirable  to  avoid ; 
and  he  believes  that  in  all  cases  in  which  the  suppuration  has  extended  to 
near  the  surface  of  the  liver  as  to  give  the  sense  of  fluctuation,  irritation  and 
adhesion  of  contiguous  surfaces  have  taken  place.  The  process  also  inter- 
poses a  serious  delay  at  a  critical  period.  Therefore  he  advocates  a  direct 
opening  into  the  abscess,  when  there  u  reasonable  ground  for  believing  tktd  on 
external  outlet  for  the  matter  is  tlie  direction  taken  by  the  abscess.  Peritoneal 
connections  are  sure  then  to  have  taken  place.  Tenderness  of  the  tumor  lie 
regards  as  the  most  satisfactory  indication  for  the  operation,  and  a  hardened 
base  of  effused  lymph  a  certain  confirmation.  Delay  exposes  the  patient  to 
the  risk  of  rupture  of  the  walls  of  the  abscess  by  cough mg,  sneezing,  or  the 
like,  and  to  the  laceration  of  any  adhesions  which  may  have  formed ;  or  it 
allows  him  to  perish  unrelieved  from  the  ejQTects  of  constitutional  irritation 
and  consequent  exhaustion. 

A  middle  course  was  devised  and  carried  out  by  Dr.  Graves,  in  the  Meath 
Hospital,  in  the  case  of  a  robust  man.  External  elevation,  hardness,  and 
pain,  eventually  confined  to  one  spot  in  the  right  hypochondrium,  after  acate 
inflammation  of  the  liver,  lefl  no  doubt  of  the  formation  of  an  absceM. 
The  hardness  was  followed  by  deepseated  softness,  yet  no  tendency  was 
shown  by  the  abscess  to  point  outwards.  The  swelling  remained  stationair, 
and  the  integument  of  natural  color ;  but  the  general  strength  began  to  fiul, 
and  it  became  an  important  question  whether  the  abscess  should  be  opened 
by  operation.  It  was  objected — (1.)  That  the  external  tumor  was  diffuse ; 
(2.)  That  the  exact  site  of  the  abscess  was  uncertain;  (3.)  That  failure  to 
evacuate  its  contents  might  prove  detrimental.  A  decision  was  therefore 
given  against  openition  by  the  surgeons  of  tlio  Meath  Hospital.  Under 
these  circumstances  Dr.  Graves  remembered  that  he  had  seen  several  ca«es 
where  an  incision  made  over  a  deejvseated  abscess  had  faile<l  to  give  vent  d) 
the  matter  in  the  first  instance ;  yet  in  the  course  of  a  few  days  the  pus  found 
its  way  to  the  incision,  and  burst  through  it.  He  therefon^  proi)osed  that  an 
incision  about  four  inches  long  should  be  made,  exactly  over  the  centre  of  the 
tumor — that  it  shouhl  be  carried  through  a  considerable  depth  of  muscle, 
and,  if  possible,  be  continued  to  within  about  one  or  two  lincji  of  the  peritoneum. 
This  incision  was  then  to  be  plugged  up  from  the  bottom  of  the  wound  with 
lint,  and  thus  kept  open,  in  the  hope  that  the  pus  might  tend  towards  the  in- 
cision, and  finally  burst  through  it.  Such  an  operation  was  performtnl.  The 
abdominal  muscles  were  found  of  considerable  thickness,  and  quite  healthy ; 
and  although  the  incision  was  very  deep,  yet  the  situation  of  the  he])atic  ab- 
scess was  not  felt  more  duitinctly,  so  that  it  now  became  (piite  evident  that  no 
prudent  surgeon  would  have  i>ersevered  in  an  attempt  to  oi)en  directly  into  it. 
A  result  was  therefore  waited  for.  In  two  days  afhTwards  the  patient  snet»ze<l, 
when  purulent  matter  in  very  large  quantity  burst  forth  thn)ugh  the  wound. 
On  closer  examination  it  appeared  that  the  incision  had  not  1hh*u  made  ex- 
actly over  the  abscess,  but  rather  to  one  side  of  it ;  for  the  matter  did  not 
come  from  the  bottom,  but  from  the  side  of  the  wound,  and  pressure  on  the 
liver  on  that  side  caused  matter  to  flow  out  in  abundance  through  the  wound, 
which  comnumicated  laterally  with  the  abscess. 

This  case  teaches  that  if  the  attempt  had  been  made  to  open  the  abscess 
directly,  by  continuing  the  incision,  it  would  haye  failed,  and  the  opening 
into  the  peritoneum  and  liyer  pcrha|)s  proved  fatal  {Dublin  Hasp,  Beport^ 
vol.  iv,  p.  40 j. 
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After  the  abscess  has  opened,  strict  rest  must  be  enjoined  ;  and  sometimes 
the  cavity  is  very  long  in  closing  up.  Convalescence  is  always  tedious ;  and 
sometimes  the  cicatrization  of  the  abscess  is  imperfect,  continuing  to  discharge 
pus  at  intervals  for  years  (Frerichs). 

Because  the  liver  has  been  repeatedly  punctured  (it  is  said,  deeply)  with 
an  ordinary  trocar  without  any  evil  conseauences,  beyond  slight  local  irrita- 
tion, it  has  been  argued  that  our  efforte  snould  be  directed  to  detecting  by 
acupuncture  the  seat  of  an  abscess,  ana  evacuating  it  as  soon  as  possiole ; 
and  that  this  method  of  exploration  or  of  ** prospecting  the  liver"  should  be 
commenced  as  soon  as  symptoms  present  themselves  indicating  abscess  of  that 
organ !  It  has  been  argued  that  because  some  cases  have  recovered  after 
such  haphazard  methods  of  finding  and  evacuating  an  abscess,  it  is  a  practice 
which  snould  be  made  the  rule,  as  already  staled,  in  place  of  waiting  for 
some  indications  that  pus  has  even  formed  in  the  liver  (Murray,  Cameron). 
Statistical  data  regarding  the  actual  value,  or  even  the  safety,  of  this  method 
of  thrusting  trocars  into  the  liver  in  search  of  abscesses  have  not  been  pub- 
lished ;  therefore  the  recommendations  to  the  plan  rest  upon  the  opinions  or 
impressions  of  two  or  three  individual  men,  the  records  of  whose  practice  are 
unknown.  Certain  it  is  that  the  plan  recommended  is  opposed  to  the  well- 
established  principles  upon  which  surgical  interference  rests,  and  is  opposed 
to  all  that  is  known  regarding  the  patholo^  of  hepatic  abscess,  as  set  forth 
in  the  carefully  recorded  facts  of  Waring,  Martin,  Morehead,  Frerichs,  Budd, 
Maclean,  and  Lowe. 

It  is  also  stated  by  Dr.  Cameron  (the  latest  exponent  of  this  method  of 
puncture),  that  in  cases  of  hepatic  enlargement,  where  the  trocar  has  been 
used  more  than  once  in  an  unsuccessful  search  for  an  abscess,  the  operation 
was  followed  by  the  speedy  absorption  of  an  enlargement  of  the  liver,  which 
had  resisted  all  the  routine  methods  of  bringing  about  its  dispersion — and 
that  this  IS  a  native  mode  of  dispersing  hepatic  and  even  splenic  enlargements 
in  India  (lAtncet,  August  8,  1863,  p.  169). 

Puncturing  parts,  or  acupuncture  with  a  very  fine  needle,  is  a  surgical 
operation  said  to  be  much  m  use  amongst  the  native  Chinese  and  -Japanese 
KakifM ;  but  the  statement  requires  confirmation ;  and  accurate  information 
regarding  the  results  of  such  operations  are  not  on  record.  It  is  obvious,  there- 
fore, that  such  modes  of  dealing  with  large  livers  or  probable  hepatic  abscesses 
cannot  be  recommended  here  ;  and  it  should  be  remembered  that  an  hepatic 
abscess  always  begins  from  multiple  foci  (Rokitansky). 

But  we  must  still  look  to  j)hysicians  of  large  Indian  experience  for  infor- 
mation on  this  important  subject. 

Professor  Lister's  method  of  opening  a  lumbar  abscess  appears  to  me  the 
one  which  ought  to  be  adopted  with  regard  to  hepatic  abscesses. 

The  time  which  elapses  after  opening  an  abscess  till  the  patient's  recovery 
is  generally  from  one  to  two  months.  When  ccmvalcscence  is  established, 
the  functions  of  the  liver  remain  torpid,  and  its  sub.stance  oflen  indurated  ; 
and  subsequently,  also,  the  spleen  may  l)e  enlarged.  In  such  a  state  Sir 
Ranald  Martin  recommends  the  use  of  nitro-muriatic  acid  baths.  They  pro- 
mote the  dej)urative  functions  of  the  liver,  kidneys,  bowels,  and  skin. 

"  The  form  and  manner  of  preparing  and  using  the  acid  bath  are  as  follow: 
Take  of  hydrochloric  acid  three  parts  ;  nitric  acid,  two  parts ;  mix  the  two 
acids  carefully  and  slowly,  so  as  to  avoid  evolution  of  heat ;  and  having 
waited  for  twenty  minutes,  add  of  distilled  water  five  (mrts,  and  mix  the 
whole  carefully. 

**  For  a  General  Bath  in  which  to  Immerse  the  whole  Body,-—(l,)  Pour  into 
the  bath  about  five  pailfuls  of  cold  water  ;  add  two  quart  bottles  ccmtaining 
sixty-four  fluid  ounces  of  the  dilute  nitro-muriatic  acid,  prepared  as  above, 
and  then  sufficient  boiling  water  to  raise  the  temperature  to  96^  or  98^. 
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The  body  is  to  be  quickly  and  thoroughly  dried  with  warm  towels;  and  after- 
wards the  patient  must  retire  to  a  well-aired  and  warm  bed.  The  use  of  the 
bath  is  only  to  be  discontinued  when  tenderness  of  the  gums  or  general  mahue 
occurs ;  and  cuticular  irritation  from  the  acid  is  to  be  avoided  by  diminisfaing 
its  strength.  Iron  and  other  forms  of  tonic  remedies  may  also  be  adminis- 
tered at  the  same  time,  as  well  as  opiates  "  (Martin  On  Climate,  p.  564,  et  teqX 
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Latin  Eq.,  Atrophia  acuta ;  French  £q.,  Atntphie  aigue ;  Qbrmah  Eq.,  AtMU 

Atrophic;  Italian  £q.,  Atrofia  acuta. 

Definition. — Simple  jaundice,  which  gradually  increases,  with  sensiiivenem 
aver  the  region  of  the  liver,  followed  by  violent  constitutional  disturbance,  expremed 
by  pyrexia,  headache,  delirium,  hemorrhages  from  various  parts,  and  faialiv  coma. 
The  liver  shrinks  to  one-Jialf  or  one-third  its  normal  size,  A  peculiar  dkemieal 
decomposition  takes  place  in  the  liver,  whereby  abnormal  proximate  prificiples  are 
formed,  which,  being  carried  into  the  blood,  may  be  discovered  in  various  orgaw 
of  the  body,  or,  passing  out  by  the  kidneys,  may  be  found  in  the  urine. 

Pathology  and  Morbid  Anatomy. — ^The  disease  was  first  described  by 
Bright  and  Graves,  and  more  recently  and  minutely  by  Frerichs  in  Germanv, 
Wilks  and  Murchison  in  this  country.  The  liver  undergoes  a  most  remark- 
able atro])hy,  and  its  section  presents  a  mottled  red  and  yellow  appearance. 
The  microscope  shows  that  complete  destruction  of  its  secreting  cells  occun, 
so  that  in  the  most  severe  cases  not  a  single  cell  has  been  left  entire ;  dark 
masses  of  biliary  pigment,  hsematin,  and  tat  alone  remain ;  and  the  kidneye 
are  found  gorged  with  new  products.  The  redder  portions  of  the  liver  are 
more  destroyed  than  the  yellow,  which  may  show  remains  of  cells  containing 
bile.  It  seems  the  result  of  a  form  of  hepatitis,  of  the  nature  of  pareneAjfina- 
tous  inflammation,  already  frequently  referred  to — cloudy  swelling  of  the  cell 
elements,  and  their  subsequent  destruction  by  softening  disintegration ;  so 
that  the  acini  are  not  capable  of  recognition.  The  parenchyma  is  thus  re- 
laxed, shrivelled,  and  flabby,  and  the  liver  sinks  against  the  iMWterior  wall  of 
the  abdomen.  Tlie  size  of  the  organ  is  found  after  death  to  Ik?  dimiuishe<l  in 
all  directions,  but  e^sjKicially  in  its  thickness.  The  gland  is  flattened  out, 
flabbv  and  wrinkled.  Where  the  disease  has  advance<l  the  farthest,  the  cut 
surface  has  an  ochre-yellow  or  rhubarb-like  color ;  the  bloodvessels  are  empty, 
and  the  traces  of  the  outlines  of  lobules  are  obliterated. 

At  places  where  the  process  is  less  advanced  extravasations  exist,  or  their 
remains,  in  the  forms  of  crystals  of  haematoidin.  The  lobules  are  encircled 
by  congested  vessels ;  and  a  dirty  yellow  substance  separates  them  from  each 
other.  Afterwards  the  capillary  congestion  recedes,  tlie  size  of  the  lobules 
diminL^hes,  their  color  becomes  yellower,  whilst  the  inter\'ening  gray  substance 
gradually  increases. 

Bright  has  recorded  the  weight  of  such  livers  as  reduced  to  two  pound*,  or 
to  twenty-three  ounces,  and  even  to  nineteen  ounces.  Frerichs  records  the  weight 
of  one  as  low  as  one  pound  thirteen  ounces;  its  relative  weight  to  the  entire 
body  being  as  1  to  08  or  54 — /.  e,,  a  reduction  of  more  than  one-half.  Mur- 
chison records  28  ounces ;  or,  one-half  the  standard  for  the  age  of  the  patient. 

The  Symptoms  set  in,  like  a  bilious  attack,  with  feebleness,  rapidly  followed 
by  jaiindioe,  f(?brile  syniptouLS,  and  vomiting,  delirium  super\'ening  by  the 
third  or  fourth  day.  C'onvulsive  fits  soon  pa.ss  into  unconsciousneiQ*,  associated 
with  stertorous  breathing,  foaming  at  the  mouth,  clenched  teeth,  clos€*d  eyt»>. 
with  pupils  normal  and  susceptible.  The  pulse  is  at  first  abnormally  slow, 
but  at  the  outbreak  of  the  nervous  symptoms  it  gradually  rises  to  110  or  120, 
and  presents  remarkable  variations  as  regards  frequency  and  volume.     To- 
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wards  the  close  of  the  disease  it  increases  in  frequency,  and  becomes  smaller 
and  smaller  till  it  can  no  longer  be  felt.  The  body-temperature  also  rises 
veiT  high.  The  symptoms  generally  resemble  those  of  ursemic  intoxication  ; 
collapse  increases,  i>er8piration  becomes  copious,  and  the  patient  usually  dies 
comatose  about  the  second  day,  more  rarely  about  the  fourth  or  fifth  day  afler 
the  first  appearance  of  cerebral  symptoms. 

The  extent  of  hepatic  dulness  aiminishes  more  and  more  as  the  disease  ad- 
vances, and  not  unfrequently  the  dull  space  disappears  completely,  without 
any  tympanitic  distension  of  the  bowels  to  cause  the  dull  sound  over  the  liver 
to  be  obscured.  The  spleen  at  the  same  time  is  increased  in  volume,  and 
splenic  dulness  is  increased.  The  bowels  arc  almost  always  confined ;  and 
tne  stools  are  firm,  dry,  clay-like,  deficient  in  bile,  and  at  a  later  period  not 
unfrequently  dark-colored  and  tarry,  from  the  presence  of  blood.  The  urine, 
more  or  less  saturated  with  a  brown  coloring  matter,  presents  the  reaction  of 
btle-pigment,  and  deposits  a  lieht  or  greenish-yellow  precipitate,  in  which  the 
microscope  detects  the  epithelium  of  the  passages  and  of  the  kidney  colored 
yellow,  and  needle-shaped  crystals  {tyrosine)  covered  with  coloring  matter,  either 
isolated  or  adhering  in  crystalline  masses  (Frekiciis).  Sometimes  the  urine 
ceases  to  pass,  and  may  be  retained  in  the  bladder  as  a  clear  bilious  fluid, 
having  a  specific  gravity  of  1030  (Wilks);  or  ranging  from  1012  to  1024, 
always  of  acid  reaction,  and  occasionally  slightly  albuminous  for  short  periods 
(Frerichs).  The  evaporation  of  the  urine  gives  crystals  of  leudn,  which 
are  in  round  masses,  and  of  tyrosiney  which  are  needle-shaiKjd.  Sometimes 
pure  tyrosine  falls  as  a  sediment.  These  crystals  are  also  found  in  the  sub- 
stance of  the  liver,  but  only  in  the  hepatic  vein,  not  in  the  portal  vein  or 
hepatic  artery  (Frerichs).  In  Dr.  Murchison's  case  they  appeared  afler  the 
liver  had  been  immersed  in  spirit  (Path,  Trans.,  vol.  xix,  p.  248).  The  ques- 
tion as  to  retention  of  urea  or  its  lessening,  as  due  to  a  want  of  complete 
metamorphosis  of  albuminous  products,  is  not  yet  determined  (Parkes,  1.  c, 
p.  286). 

The  disease  runs  a  more  or  less  violent  and  rapid  course.  In  severe  cases 
it  has  terminated  at  the  end  of  twelve  or  twenty-four  hours  (Frerichs).  In 
other  cases,  in  from  two  to  eight  days,  urgent  symptoms  ending  the  disease  by 
extreme  prostration  or  excessive  vomiting  (  Wilks).  It  is  scarcely  ever  pro- 
longed to  a  week,  except  when  it  occurs  afler  jaundice,  when  the  whole  dura- 
tion of  the  disease  may  extend  over  four  to  five  weeks.  Afler  the  commence- 
ment of  the  characteristic  symptoms,  the  disease  almost  invariably  terminates 
in  five  days ;  and  as  a  rule  the  termination  has  been  fatal  to  life. 

The  Prognosis  is,  therefore,  in  the  highest  degree  unfavorable.  Hemor- 
rhages are  apt  to  occur  (in  one-half  the  cases)  simultaneously  from  various 
parts  of  the  body,  usually  from  the  stomach,  bowels  or  uterus.  Post-mortem 
examination  shows  also  extravasation  upon  mucous  and  serous  membranes. 

Pressure  over  the  region  of  the  liver  gives  rise  to  marked  indications  of 
pain,  which  are  expressed  even  during  coma. 

Causes. — The  mode  of  origin  of  acute  atrophy  of  the  liver  is  still  unknown  ; 
but  the  circumstances  under  which  the  affection  has  occurred  may  be  stated 
as  follow:  Mental  distress,  dissolute  habits,  venereal  excesses,  syphilis,  drunk- 
enness, ner\'ous  depression,  pregnancy,  and  the  influence  of  miasmata.  Vio- 
lent mental  emotions,  the  condition  of  pregnancy,  typhus,  pyaemia,  scarlet 
fever,  tropical  malarious  fevers,  are  the  circumstances  under  which  this  form 
of  inflammation  is  most  ai)t  to  occur;  and  the  destruction  of  the  liver  cell- 
tissue  which  ensues  is  indicated  during  life  by  the  symptoms  of  atrophy,  and 
bv  those  peculiar  changes  in  the  urine  which,  at  the  height  of  the  disease,  are 
almost  pathognomonic.  In  the  cases  described  by  Frerichs  the  urine  is  de- 
scribed of  a  brown  color,  and  smelling  of  sulphuretted  hydrogen,  having  a 
feebly  acid  reaction,  and  containing  a  small  quantity  of  bile-pigment,  but  no 
albumen. 


700  8PBCIAL    PATHOLOGY — CONGESTION   OF   THE   LITER. 

Looking  to  the  occurrence  of  albumen  in  the  urine  of  pregnant  women,  it 
may  be  that  atrophy  of  the  liver  and  the  nephritis  of  pregnancy  are  both  doe 
to  Bome  condition  of  blood  which  in  certain  states  of  the  constitution  may  be 
induced  by  pregnancy  (Wilks).  Atrophy  of  the  liver  has  been  most  fre- 
([uently  observed  in  females;  and  more  than  half  were  attacked  during  pre^ 
nancy ;  and  the  period  of  life  between  twenty  to  thirty  years  of  age  seenu 
most  predisposed  to  the  disease. 

Acute  atrophy  of  the  liver  is  apt  to  be  mistaken  for  typhus  fever,  compli- 
cated with  jaundice  or  with  pyiemia.  The  range  of  temperature  may  help  to 
indicate  the  disease,  inasmuch  as  the  temperature  is  said  not  to  be  mcreased 
in  cases  of  acute  yellow  atrophy  (see  Frerichs,  vol.  i,  p.  217). 

Treatment. — Slnglish  physicians  recommend  emetics  and  purgatives  (CoR- 
RiGAN,  Griffin,  Hanlon).  Frerichs  recommends  that  the  stronger  paiga- 
tives  should  be  used  simply  to  remove  congestion,  such  as  aenna,  aloes^  eolaeyntk ; 
and  the  doses  should  be  such  as  to  secure  profuse  evacuations.  When  atrophy 
has  distinctly  commenced,  no  benefit  results  from  medicinal  treatment  Severe 
pains  indicate  the  use  of  Ueches,  cupping^  and  cold  cioth^,  or  fomentaiunUf  ai 
recommended  under  enteric  fever  in  vol.  i.  The  occurrence  of  hemorrhage 
indicates  the  use  of  mineral  acids. 


SIMPLE    enlargement — Syu.y  CONGESTION  OF  THE   LIVER. 

Latin  Eq.,  AynpHficatio  simplex — Idem  valet,  Cbngestio  jecinorin ;  Fbbnch  S<|..  Om- 
gestion;  German  Eq.,  Einfaefie  Verffroserung — Syn.,  Congeation  der  Leber; 
Italian  Eq  ,  Aumento  di  volume  aemplice — Syn.,  Congcstione  delfegaio. 

Definition. — Simple  enlargement  of  the  liver,  from  ftilness  or  distension  ©fd« 
bloodvessels  and  hi  If '-ducts. 

Pathology. — This  morbid  state  is  expressed  in  various  forms :  (1.)  There 
may  be  congestion  from  increased  f^ecretion  of  bile,  and  the  bile-ducts  especially 
are  then  gor^rod  with  bile;  or  there  may  be '(2.)  Passii^e  congestion  of  the 
hepatic  veins  or  of  the  portal  veins;  and  (3.)  Active  congestion,  chiefly  involv- 
ing the  arterial  eai)illaries. 

Morbid  anatomy  assigns  to  each  of  these  forms  of  congestion  peculiar  and 
characteristic  appearances. 

The  liver,  after  death,  is  found  enlarged  principally  upwards,  so  as  to  en- 
croach upon  tlie  capacity  of  the  right  side  of  the  chest.  In  shape  it  is  apt  t«» 
he  increased  in  thickness,  more  than  in  length.  Its  covering  appears  smonih. 
tense,  and  glistening,  and  its  substance  firm.  A  section  lets  free  a  great 
amount  of  blood.  The  duct»<  are  generally  distended  with  bile,  and  this  may 
arise  from  various  causes,  such  ai<  compression  of  the  duct**  from  over-dis- 
tended veins,  frequently  brought  about  by  intermittent  and  remittent  fevers. 
It  is  also  a  condition  associated  with  the  early  stagt^s  of  cirrhoftiy,  when  the 
appearance  of  the  liver  is  that  known  by  the  name  ol'  nutmeg  lir^r.  The  dL*- 
tension  of  the  veins  seems  to  be  of  a  pas^iive  kind,  and  to  de|)end  on  recesesion 
of  blood  from  tlu'  surface  of  the  body.  An  ultimate  result  of  hejMitic  biliar}* 
congestion  seems  to  lead  to  the  filling  of  the  hepatic  cells  with  dark  yellow 
matter ;  and  when  forms  of  passive  vascular  congestion  are  long  n.ssociated 
together,  ultimate  atrophy  and  degeneration  of  the  hepatic  cells  ensue. 

The  central  part  (►f  an  hepatic  lobule  is,  in  health,  distinguishe*!  by  a  red 
six)t,  centrally  situated,  and  measuring  about  half  the  diameter  of  the  lobule. 
When  this  dimension  increases  it  is  characteristic  of  i/i^ndobular  congestion — 
a  morbid  state  in  which  the  hepatic  veins  are  especially  engaged. 

In  ///^rlobular  congestion,  where  tho  porta  I  veins  are  esj>ecially  full  or  d\^ 
tondiKl  with  blood,  the  centres  of  the  lobules  are  comparatively  pale,  while 
the  lobules  are  surrounded  bv  red  vessels. 
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The  condition  known  as  the  nutmeg  liver  is  explained  by  the  various  forms 
and  results  of  congestion,  as  well  as  by  other  morbid  changes  of  texture.  It 
is  60  named  from  the  resemblance,  in  combination  and  arrangement  of  colors, 
in  a  sei^tion  of  the  liver,  to  that  seen  in  the  section  of  a  nvJtmeg,  In  its  most 
marked  forms  a  deep  red  congestion  forms  patches  and  streaks,  which  occupy 
the  central  parts  of  the  lobules,  and  are  partially  surrounded  by  patches  of  a 
grayish  or  dirty  white  color,  and  which  are  devoid  of  blooa.  The  light- 
colored  parts  may  be  caused  either  by  fatty  degeneration  of  the  cells,  which, 
enlar^ng,  compress  the  capillaries  and  expel  or  prevent  their  being  filled 
with  blood ;  or  it  may  be  due  to  an  increase  from  deposit  and  condensation 
of  the  Glissonian  capsule  in  the  early  stage  of  that  morbid  condition  known 
as  cirrhosis.  It  also  is  a  morbid  state  in  which  the  capillaries  are  emptied 
by  compression  and  contraction  of  tissue,  or  in  which  they  have  undergone 
atrophy. 

Causes. — By  far  the  most  frequent  cause  of  hepatic  congestion  is  valvular 
disease  of  the  heart  (soonest  in  ajQTections  of  the  right  side ;  later  in  those  of 
the  mitral ;  and  latest  in  those  of  the  aorta)  ;  and  especially  obstruction  to  the 
circulation  through  the  right  side,  interfering  with  the  emptying  of  the  right 
auricle.  These  congestions,  so  far  as  the  liver  is  concerned,  are  of  a  passive 
kind ;  and  their  most  marked  and  constant  effect  is  to  produce  ascites^  with  or 
without  anasarca.  If  such  congestions  continue  long,  they  lead  to  bilious  con- 
tamination of  the  blood. 

Congestions  of  the  liver  are  chieflv  brought  about  by  sudden  chills,  the  cold 
stages  of  fevers,  over-abundant  feeding,  intemperance  in  alcoholic  or  malted 
liquors.  Products  of  faulty  digestion  are  thus  at  once  carried  to  the  liver, 
and  influence  its  circulation ;  and  so  also  does  excessive  bodily  exercise  in  the 
heat  of  the  sun. 

Increased  secretion  and  elimination  of  bile  also  leads  to  enlargement.  This 
condition  is  brought  about  by  some  increased  excitement  of  the  liver,  as  bv 
certain  kinds  of  food  or  drink ;  but  more  especially,  as  is  now  well  known,  it 
is  brought  about  in  Europeans  by  exposure  to  unusually  high  ranges  of  tem- 
perature. In  summer  and  autumn  it  is  a  morbid  state  not  uncommon  in  our 
own  countr}' ;  but  to  the  European  on  first  landing  in  India  it  most  commonly 
occurs,  and  in  either  case  it  occasions  what  is  termed  a  "  bilious  diarrhoea. ' 
Great  increase  of  temperature,  combined  also,  pcrhap,  with  change  of  cli- 
mate and  an  unsuitable  mode  of  life,  is  now  acknowledged  to  have  a  direct 
influence  on  the  functions  of  the  liver,  expressed,  in  the  nrst  instance,  by  an 
unmistakable  increase  in  its  secretion. 

As  a  complication  of  other  diseases,  hepatic  disorders  are  of  most  frequent 
occurrence,  and  for  various  reasons  no  true  estimate  has  yet  been  made  rela- 
tive to  the  frequency  of  hepatic  disease  either  in  this  or  in  other  countries. 
Like  most  other  exciting  agents,  however,  the  prolonged  exposure  to  the  in- 
fluence of  increased  temperature,  under  conditions  such  as  are  experienced  by 
the  European  in  India,  ceases  to  have  a  stimulant  effect,  and  a  depression  in 
the  powers  of  the  organ  results,  corresponding  to  the  previous  excitement.  In 
India  the  duration  of  the  exaltation  of  hepatic  function  is  not  found  to  be 
of  long  duration,  but  is  confined  to  the  earlier  years  of  residence,  declining 
from  that  time.  This  increase  of  the  secretion  of  bile  and  its  elimination,  so 
long  as  it  lasts,  is  justly  regarded  as  a  salutary  effort  which  nature  provides  to 
maintain  the  health.  It  is  the  decline  of  the  powers  of  secretion,  the  arrest 
of  the  function,  and  the  more  or  less  sudden  suppression  of  the  secretion 
which  is  attendee!  with  danger.  It  always  precedes  the  expression  of  the 
inflammatory  tendency,  and  is  associated  with  congestions  of  an  active  kind, 
in  which  the  arterial  system  becomes  prominently  excited.  This  is  consistent 
with  what  occurs  in  every  other  secreting  organ.  Previous  to  the  expression 
of  the  inflammatory  process  becoming  developed  in  a  gland,  the  secretion  at 
fin»t  flows  freely  under  excitement  (not  necessarily  morbid) ;  but  so  soon  as 
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the  inflanimatorj  tendency  becomes  expressed,  the  secretion  is  at  the  mne 
time  dried  up.  This  is  well  seen  in  the  phenomena  of  a  common  cold,  when 
the  exciting  cause  at  first  merely  stimulates  the  nasal  passages,  and  marked, 
for  instance,  by  an  increased  flow  of  mucus  from  the  nose ;  but  so  sooii  as  the 
inflammatory  state  becomes  fully  expressed,  the  secretion  is  dried  up,  and 
when  re-established,  Ls  unmistakably  altered  in  its  properties.  So  it  is  with 
the  liver  when  the  increased  flow  of  bile  is  suspended,  from  exposure  to  cold 
or  some  other  exciting  cause,  a  warning  is  given  that  the  inflammatory  ten- 
dency is  about  to  be  expressed  by  congestive  and  exudative  processes  in  the 
texture  of  the  organ. 

Symptoms. — With  excessive  secretion  of  bile,  the  patient  has  purging  of 
bilious  stools,  causing  scalding  of  the  anus.  There  is  slight  sickness  jusl 
before  the  bowels  act.  A  bitter  taste  is  felt  in  the  mouth,  and  the  tongue  is 
foul. 

In  all  forms  of  enlargement  the  liver  bulges  on  account  of  its  swollen  con- 
dition, which  may  be  accompanied  by  uneasiness  on  exploration,  or  of  weight 
on  getting  into  the  erect  posture.  The  countenance  and  complexion  may  be 
pale,  sallow,  or  dusky  livid ;  and  the  tongue  will  be  found  coated,  the  bowek 
constipated,  the  appetite  defective,  and  there  may  be  nausea,  vomiting,  and 
headache.  The  pulse  is  slow,  compressible,  and  irregular,  or  it  may  be  quick 
and  feeble ;  and,  generally  speaking,  the  symptoms  are  obscure.  Dr.  Budd, 
in  his  exhaustive  work  On  Diseases  of  the  Liver,  thus  notices  how  eongestioD 
is  so  common :  **  Amid  the  continual  excesses  at  table  of  persons  in  the  mid- 
dle and  upper  classes  of  society,  an  immense  variety  of  noxious  mattera  find 
their  way  into  the  portal  blood  that  should  never  be  present  in  it,  and  the 
mischief  which  this  is  calculated  to  produce  is  enhanced  by  indolent  or  seden- 
tary habits.  The  consequence  often  is,  that  the  liver  becomes  habitually 
gorged.  The  same,  or  even  worse  effects,  result  in  the  lower  classes  of  our 
larger  towns,  from  their  inordinate  consumption  of  gin  and  porter"  (op.  df., 
p.  66). 

Treatment. — Congestions  of  the  liver  are  mainly  relieved  by  a  restricted 
and  judicious  diet — abstinence  from  all  rich  dishes  and  fermented  liquors. 
Active  exercise  in  the  open  air  must  be  taken  till  fatigue  is  produced  sufficient 
to  induce  a  desire  to  rest.  Exercise  by  riding  on  horseback  is  especially 
beneficial. 

With  repird  to  medicine,  Plummer*s  pill  at  bedtime,  followed  by  a  i»eidliU 
powder  or  Piiilna  imier  in  the  morning,  or  by  the  usual  black  draught,  or 
compoumi  mixture  of  .^enua,  or  by  such  saline  purgatives  as  tndphnte  of  vingne- 
nla  and  bititrtntie  of  potfti*h,  which  c^use  a  drain  from  the  i>ortal  svstem  of 
veins,  usually  give  relief.  But  a  purgative  dose  of  ealomely  e^tpecially  com- 
bined with  compound  jtdap  powder,  is  of  all  c*ombinations  the  moist  efficient 
in  diminishing  congestion  of  the  liver.  Afler  its  action  the  local  weight,  the 
pain,  the  fulness,  and  other  symptoms  subside  concurrently,  with  copious 
bilious  stools.  In  such  cases  it  si»ems  to  act,  as  Dr.  Murchis<jn  suggesti^,  by 
irritating  the  upper  part  of  the  small  intestine,  projwlling  onward-s  tlbe  bile  as 
fast  as  it  flows  into  the  duodenum,  thus  preventing  its  reabsorption.  The 
bilious  accumulation  thus  evacuated  constitute  the  ''bilioMi*tooiA;*  and  which 
are  not  to  be  regarded  as  the  result  of  increased  biliary  secretion  from  the 
liver  itself.  An  active  afXTient  ought  to  be  prc^scTibed  ever}'  second  or  third 
day  for  ten  days  or  a  fortnight  afler  the  action  of  the  calomel  purgation 

(GUAVES). 

In  chronic  couirostion  the  external  use  of  iodine  oiw/mc»if  sufficiently  diluted 
is  of  siTvice.  Dr.  (i raves  also  bears  testimony  to  the  value  of  setons  over 
the  heiMitic  re;^non.  Two  letH'hes  every  w»cond  day  to  the  verge  of  the  anw, 
and  rejx'ated  from  ten  to  fitleen  times,  alsi)  yield  exci»llent  results.  Xitnt- 
Viurinfic  arid,  as  already  mentioned,  is  also  a  valuable  remedial  agent. 

Podophyllin  is  highly' commended  by  Dr.  Gairdncr  as  a  relieving  agent  in 
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the  eneoreement  and  torpor  of  the  liver  in  those  who  have  resided  long  in 
tropiciu  climates.  In  such  cases  it  ma^  not  act  for  ten,  twelve,  or  even 
twenty  hours,  when  he  considers  the  purging  which  results  is  due  to  the  large 
amount  of  bile  passed  into  the  bowels.  In  this  respect,  therefore,  it  seems  to 
act  by  stimulating  the  liver  to  increased  secretion — a  mode  of  action  which, 
however,  may  be  mjurious  in  some  cases  of  blood-congestion. 

Taraxcumm  seems  able  to  diminish  abdominal  plethora.  Sir  Ranald  Martin 
prescribes  it  as  follows : 

Ext.  Tarax.,  gr.  xxxvi ;  Ext.  Aloes,  gr.  xii ;  Ext.  Acet.  Colchici ;  Pulv. 
Ipecac.  Rad.,  aagr.  vi;  misce.     Divide  in  pil.  xii.    Two  pills  every  night. 

An  electuary,  composed  of  equal  parts  of  sublimed  sulphur  and  the  powdered 
gum  resin  of  guaiacum^  will*  be  found  a  most  useful  remedy  in  cases  where  the 
congestion  of  the  liver  is  associated  with  hsemorrhoids,  and  which  is  extremely 
common.  When  dropsy  prevails,  doses  of  the  diuretic  pill,  of  hydrargyrum, 
dquUls,  and  digitalis  (a  grain  and  a  half  of  each  ingredient),  taken  night  and 
morning,  are  attended  with  benefit. 

In  bilious  congestion  copious  draughts  of  hot  water  act  as  an  emetic,  dilu> 
ting  the  bile,  and  if  some  saline  purgative  be  added,  the  congestion  of  the 
liver  will  be  relieved.  If  pain  prevails  over  the  liver,  leeches  and  fomenta- 
tions are  indicated,  to  be  followed  by  Plummer's  pill  at  night  and  a  black 
draught  in  the  morning.  The  diet  must  be  extremely  limited  and  strictly 
r^ulated,  as  already  noticed  under  blood-congestions  of  the  liver. 

In  passive  congestion,  characterized  by  want  of  action  of  the  liver,  hydro- 
MarcUe  of  ammonia  in  doses  of  five  to  ten  grains  three  times  a  day  is  of  service. 


CIRRHOSIS. 

Latin  £q.,  Cirrhoavi;  Frknch  £q.,  Cirrhose;  Gkrman  Eq.,  Cirrhosis;  Italian  £q., 

Cirrosi. 

Definition. — Interstitial  inflammation,  with  increase  of  th€  connective  tissue 
and  its  subsequent  contraction,  leading  to  other  alterations  and  results. 

Pathology. — The  chronic  form  of  dijQTuse  inflammation  expresses  itself  by 
simple  or  granular  induration  of  the  substance  of  the  liver,  sometimes  called 
cirrnosis,  interstitial  hepatitis,  hob-nailed  or  gin-drinker's  liver.  An  accurate 
knowledge  of  the  nature  of  this  induration  was  first  obtained  through  the  in- 
vestigations of  Kiernan,  Hallmann,  and  Carswell.  They  showed  that  an 
increase  of  the  interlobular  connecting  tissue  of  the  hepatic  parenchyma  was 
the  essential  feature  of  cirrhosis. 

Rokitansky  distinguishes  two  different  modes  of  origin  of  the  granular  in- 
duration— the  one  proceeding  from  a  morbid  development  of  the  capillary 
bloodvessels,  owing  to  an  excessive  secretion  of  bile ;  the  other  due  to  a  chronic 
inflammation  of  the  hepatic  parenchvma,  tending  to  impermeability  or  oblit- 
eration of  the  finest  ramifications  of  the  portal  vein.  As  a  rule,  the  disease 
onlv  comes  under  observation  when  it  is  more  or  less  completely  developed, 
and  when  consecutive  disorders  always  associated  with  it  draw  attention  to  the 
state  of  the  liver. 

The  commencement  of  cirrhosis  is  marked  by  increased  consistence  of  the 
liver.  The  increased  consistence  is  due  to  increased  and  increasing  hyper- 
trophy of  the  areolar  framework,  that  scanty  connective  tissue  (almost  granu- 
lar in  fineness  when  normal )  which  as  the  continuation  of  Glisson's  capsule 
accompanies  the  hepatic  vessels  throughout  the  hepatic  parenchyma.  The 
inflammation  is  characterized  by  a  true  proliferation  of  this  connective  tissue, 
witlioutany  tendency  to  frec^  exudation,  suppuration,  or  abscess.  The  nature 
of  the  cell-contents  also  aflects  the  consistence  of  the  organ.     The  gland  is 
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softer  when  the  cells  are  loaded  with  fat,  and  firmer  when  they  are  infiltrated 
with  albuminoid  material,  as  when  cirrhosis  is  associated  with  lardaceoue  dis- 
ease. The  amount  of  blood  and  of  serous  infiltration  afiects  the  consistenoe; 
but  the  induration  of  cirrhosis  and  the  tenacity  of  th^  liver  are  mainly  doe 
to  the  increased  development  of  the  areolar  framework,  or  connective  tisrae, 
the  increased  and  increasing  amount  of  which  displaces  more  and  more  the 
hepatic  cells. 

In  the  slighter  forms  the  liver  may  be  enlarged  or  of  normal  size,  rarelj 
smaller  than  natural ;  its  surface  covered  by  an  opaque  and  thickened  cap- 
sule, and  exhibiting  flattened  projections,  var}^ing  in  size  from  a  pin's  head  t<> 
a  pea.  Similar  nodules  are  observed  on  section,  separated  by  narrow  strips 
01  gray  areolar  tissue  more  or  less  vascular — the  first  beginnings  of  the  cica- 
tricial contraction  which  eventually  strangulates  the  parts.  Sometimes  the 
color  is  dark  from  bile-pigment ;  sometimes  pale  from  fisit 

In  the  advanced  form  the  liver  is  reduced  in  size,  particularly  the  left 
lobe,  which  not  unfrequently  is  shrivelled  up  into  a  small  membranous-like 
appendage,  with  a  soft  fiabby  rim  of  connective  tissue  at  the  mar^s  of  the 
organ.  Semi-globular  knobs,  more  or  less  prominent,  sometimes  of  a  uni- 
form, at  other  times  of  an  unequal  size  and  form,  are  thickly  scattered  over 
the  surface. 

In  larduccous  dii>ease  combined  with  cirrhosis  the  liver  exceeds  its  oonnal 
size. 

The  serous  capsule  is  always  thickened,  and  of  a  grayish-white  color,  espe- 
cially in  the  depressions  between  the  granulations.  Numerous  bands  of  con- 
nective tissue  pass  from  it  to  neighbonng  organs,  such  as  the  diaphragm,  colon, 
stomach.  On  section,  the  organ  has  a  cartilaginous  hardness  and  coriaceous 
tenacity,  showing  at  one  place  narrow,  at  another  broad  lines  of  connective 
tissue  surrounding  the  granulations,  and  sending  streak-like  processes  into 
their  interior.  The  granulations  are  generally  dark  or  pale  yellow.  The  ele- 
ments of  tissue  are  cnauged  as  follows: 

(a.)  Condition  of  the  nepotic  Cells, — In  such  livers  a  large  portion  of  the 
hepatic  colls  are  destroyed,  aud  their  remains  are  found  in  the  form  of  small 
masses  of  brownish  pigment  scattered  through  the  filaments  of  the  newly 
formed  connective  tissue.  Another  portion  of  the  hepatic  cells  constitutes  the 
subst^mce  of  the  granulations,  and  may  remain  for  a  long  period  intact ;  but 
ultimately  they  become  filled  with  fat  and  various  sorts  of  pigment.  In  nearly 
one-half  of  the  cases  fatty  degenerations  occur.  The  connective  tissue,  com- 
pressing the  commencements  of  the  bile-ducts,  causes  a  retention  of  the  secre- 
tion and  a  jaundiced  condition  of  the  liver;  hence  the  deposit  of  pigment, 
which  accumulates  in  the  form  of  fine  orange  or  sulphur-yellow  granules, 
more  rarely  diffused  through  the  cavity  of  the  cells.  Another  tint  may  occur 
from  decomj)ositi(m  of  the  red  matter  of  the  blood,  especially  where  branches 
of  the  hepatic  veins  are  obliterated. 

(6.)  The  Connective  TiHtnie, — Itrt  increased  amount  presents  numerous  varie- 
ties as  regards  it^  mode  of  distribution ;  and  to  it  are  due  the  difiTerenccs  in 
the  size  of  the  gninulations. 

The  earliest  increase  is  usually  upon  the  finer  subdivisions  of  the  veassels  in 
the  interior  of  the  liver,  gradually  involving  the  lobules.  Tlie  bands  of 
tissue  sonietinios  surround  single  acini;  at  another  time,  three,  five,  or  even 
seven  acini  may  be  inclosed.  These  bands  increase  at  the  expense  of  the 
itciniy  so  that  a  little  mass  of  brown  pigment  may  be  all  that  remains  of  the 
acini;  and  in  this  way  large  masses  of  connective  tissue  take  the  place  of 
gland-substance.  The  new  connective  tissue  varies  as  to  elementary  charac- 
ters: at  the  circumference  of  the  lobules  it  is  fihrillated;  in  the  substance  of 
the  lobules  it  is  (iis|)osed  to  l>e  amorphous;  and  in  the  thickened  captiule  it 
may  be  fibro-cartilaginous. 

(c.)   The  Vascular  Syt^teni  of  the  liver  in  cirrhosis  undergoes  great  and  im* 
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portant  changes.  The  smaller  divisions  of  the  portal  vein  are  in  most  cases 
narrowed  by  the  shrivelling  of  the  connective  tissue,  or  by  partial  impermea- 
bility of  the  finest  ramifications  of  the  portal  vein  from  inflammation,  oblit- 
eration, or  compression.  The  vessels  lose  their  round  form,  and  become 
angular  and  bulging.  Thrombi  ought  to  be  looked  for  in  the  branches  when 
destruction  of  capillaries  is  obvious;  and  such  destruction  of  the  capillaries 
of  the  portal  vein  is  in  proportion  to  the  disappearance  of  the  glandular 
substance  of  the  liver.  So  long  as  the  hepatic  cells  exist,  the  peculiar  mesh- 
like capillary  network  also  exists ;  but  where  the  cells  disappear,  their  place 
18  supplied  by  a  connective  tissue,  and  entirely  new  capillary  channels  make 
their  appearance,  forming  elongated  meshes,  communicating  as  well  mth  the 
veins  as  with  the  hepatic  artery  (Frerichs). 

The  trunk  of  the  hepatic  artery  also  becomes  enlarged,  and  its  capillary 
ramifications  more  extensive  than  in  the  healthy  state,  black  pigment  accu- 
mulating in  its  branches.  A  branched  and  tortuous  network  of  vessels  of 
comparatively  large  calibre,  appears  in  the  connective  tissue,  their  peculiar 
and  tortuous  mode  of  distribution  demonstrating  their  new  formation. 

The  hepatic  veins,  as  a  rule,  are  unchanged ;  but  their  obliteration  may 
take  place  by  inflammation  from  the  capsule  of  the  liver  being  propagated 
to  the  walls  of  the  vessels,  when  the  capillaries  of  the  hepatic  vem  are  gradu- 
ally destroyed,  and  their  communication  with  the  portal  capillaries  is  inter- 
rupted. 

{d.)  The  bile-ducts. — Their  origin  at  the  periphery  of  the  lobule  is  destroyed 
by  the  pressure  of  the  new  connective  tissue ;  and  there  is  apt  to  be  catarrhal 
tumefaction  of  the  mucous  membrane  of  the  larger  branches. 

These  various  changes  may  give  rise  to  a  long  series  of  functional  derange- 
ments, which  in  practice  constitute  the  symptoms  of  cirrhosis.  These  are 
mainly — (1.)  Derangements  of  the  chylopoietic  organs,  from  impediment  to 
the  passage  of  blood  through  the  portal  vein  into  the  hepatic  veins,  and  its 
stagnation  in  the  radicles  of  the  portal  vein;  (2.)  Impairment,  passing  to 
complete  suspension  of  the  functions  of  the  liver. 

Causes. — The  chief  causae  of  cirrhotic  induration  is  the  abuse  of  spirituous 
liquors.  In  other  words,  it  is  due  to  the  specific  action  of  alcohol  as  an  irri- 
tant or  stimulant  poison.  The  forms  of  alcoholic  drink  which  seem  most  of 
all  efficient  as  an  irritant  seem  to  be  gi7i  in  this  country  and  schimpps  in 
Grermany.  Gin  is  known  to  be  also  greatly  sophisticated,  especially  with 
spices,  such  as  capsicum,  which  may  also  have  an  influenc*e  as  an  irritant. 
iMiemeyer  states  the  disease  as  more  frequent  in  men  than  in  women,  and  as 
rarely  seen  in  childhood.  Wunderlich  relates  the  cases  of  two  sisters,  aged 
eleven  and  twelve  years  respectively,  and  in  each  of  them  the  liver  was  in  a 
condition  of  cirrhosis.  On  careful  inquiry,  it  was  discovered  that  both  of 
them  were  great  schnapps  drinkers. 

Alcohol^  however,  is  not  the  only  irritant  capable  of  inducing  the  prolifera- 
tion of  cirrhotic  or  adhesive  inflammation.  Numemus  products  of  faulty 
digestion,  or  of  material  such  as  spices  taken  into  the  stomach,  may  act  as 
imtanttf  of  which  we  know  as  yet  little.  Other  causes  are  syphilis  and  maloh 
riowf  feverSf  especially  frecjuent  attacks  of  intermittent  fever.  The  cirrhosis 
from  syphilis  is  generally  a*<s()ciated  with  the  lardaceous  disease  about  to  be 
describcil. 

Symptoms. — Derangements  of  the  stomach,  a  loaded  tongue,  nausea,  and 
occasionally  vomiting  and  faint  jaundice,  are  the  earliest  symptoms  in  the 
clinical  history  of  this  disease,  which  iLsually  conu»s  on  very  insidiously;  and 
although  they  mav  abate,  the  degenerative  pnK'ess  in  the  liver  advances,  and 
gradually  undermines  the  constitution.  Digestion  continues  feeble,  and  disten- 
sion and  tenderncKs  of  the  epigastrium,  along  with  heartburn,  flatulence,  and 
constipation,  an*  developed.  The  patients  lose  flesh  and  strength,  and  their 
cdor  becomes  pale,  or  dirty  yellow,  while  the  skin  is  dry  and  rough.    The  abdo- 
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men  becomes  distended  and  fluctuates,  but  the  li^er  is  found  reduced,  and  the 
spleen  increased  in  size;  and  increasing  ascites  or  tympanitis  induces  more  or 
less  dyspnu?a.  Ascites  is  the  most  common  and  constant  symptom  of  cir- 
rhosis. Hemorrhages  from  the  stomach  or  intestines  are  apt  to  occur  as  the 
disease  advances. 

Enlargement  of  the  spleen,  to  the  extent  of  two  or  three  times  its  natnial 
size,  is  common  in  the  later  stages  of  cirrhosis  (Oppolzer,  Bameerges, 
Frerichh).  Niemeyer  considers  this  enlargement  as  due  to  the  same  cauKe 
as  the  enlargement  of  the  liver,  and  not  a  secondary  lesion  to  the  liver  bSbc- 
tion.  The  stomachal  and  intestinal  hemorrhages  oi\en  relieve  this  splenic 
enlargement.  Enlargement  of  the  superficial  veins  of  the  belly  may  super- 
vene, is  characteristic  of  cirrhosis,  and  demonstrates  that  the  current  of  bluud 
in  the  portal  vein  is  greatly  impeded.  Slight  febrile  excitement  only  maoi- 
fests  itself  towards  the  close,  and  in  most  cases  diarrhoea  terminates  life  bv 
exhaustion.  In  other  cases  the  fatal  end  is  by  pneumonia,  acute  pulmonarr 
oedema,  or  peritonitis.  Occasionally  death  occurs  under  symptoms  of  acholia; 
the  patients  become  jaundiced,  purpuric  spots  or  ecchymoses  are  scattered 
over  the  skin;  while  delirium,  convulsions,  and  deep  coma  close  the  scene. 

Diagnosis. — "Slight  sallowness  of  complexion,"  writes  Dr.  Budd,  "a  dull 
pain,  or  some  degree  of  tenderness  in  the  right  hypix*hondrium,  with  occa- 
sional fcverishness,  in  a  person  above  the  age  of  thirty,  who  has  been  long  in 
the  habit  of  drinking  spirits  to  excess,  are  almost  conclusive  evidence  of  the 
existence  of  cirrhosis,  even  before  there  is  any  direct  proof  that  the  circula- 
tion through  the  liver  is  impeded"  (op.  eiY.,  p.  158).  (See  also  British  Med. 
Jour,y  Nov.  11,  1871,  for  a  case  in  a  boy  aged  eighteen.)  The  urine  is  ako 
saturated  with  much  abnormal  coloring  matter  and  urates;  and  when  the 
spleen  is  also  found  enlarged,  the  diagnosis  of  cirrhosis  may  be  certain. 

Prognosis  is  always  unfavorable  ;  and  the  main  question  regarding 

Treatment  is  the  possibility  of  relieving  the  disorders  of  function  which 
mainly  threaten  life,  and  so  to  delay  the  fatal  termination.  Absolute  absti- 
nence from  spirit??  is  indispensable,  and  the  diet  should  consist  of  mild,  simple 
articles  of  nourishment,  especially  easily  digested  animal  foinl.  Coffee,  spice*, 
and  articles  irritant  to  the  liver  must  be  avoide<l.  Swelling  and  tendemtsv 
indicate  leech fs  and  fojnenfation^.  Mild  saline  laxatives  may  be  given  ;  and 
when  the  tenderness  ceases,  the  bowels  must  he  kept  o|)en  by  rhuinirb  and 
Mahnetf.  When  nausea  or  vomiting  occurs,  hydrocyanic  iwid^  belladonna^  wor- 
phia^  or  extract  of  nux  vomica^  are  particularly  suitable.  The  gastric  and  in- 
testinal catarrh  require  to  he  suVlued  by  alkaline  carbonates,  Tliey  lt>wo 
the  viscidity  of  the  mucous  secretion.  When  pain  j)revails,  cupping  or  leeche> 
are  indicated  pver  the  liver.  Saline  purgatives,  such  as  tfulphate  of  magnma 
or  bitartrate  of  j>otai<h,  should  also  be  administered,  while  iced  drinks  and  low 
diet  must  be  the  rule  of  life. 

What  has  been  siiid  under  the  subject  of  simple  enlargement  or  congestion 
of  the  liver  may  be  referred  to  here  as  indicating  a  line  of  treatment  under 
the  circumstances  there  provided  for.  The  saline  laxatives  are  best  taken  &» 
mineral  waters,  es|K'cialty  at  Karlsbad  or  Marienbad.  Springs  containing 
small  quantities  of  iron  are  also  of  service,  such  as  Eger,  Fninzensbrunnen, 
Kissingen,  and  Homberg  (Niemkyerj. 


FATTY   LIVER. 

Latin  Eti.,  Jmir  ndiposmn  ;  Frknch  Eq.,  Folegrns;  Grrman  Eq.,  Feiileher — Syn., 
Ffffifjf  Knfartvnff  drr  Leber;  Italian  Eq.,  Fegaio  gransttto. 

Definition. — (1.)  Infiltration  or  deposit  of  f<uperfluous  fat  in  the  litrr-eelU^ 
commencing  at  the  circumference  of  the  lobide^^,  from  the  blood  of  the  portal  vein 
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eopiUaries;  (2.)  Degeneration  of  the  liver-cellsy  in  which  the  nutritive  process 
vnlhin  the  hepatic  cells  is  didurbed^  so  that  an  abnormal  increase  of  the  fat  natu- 
rally contained  in  the  hepatic  cells  takes  placCy  which  remains  tliere,  so  tl^at  they 
became  engorged  with  oil. 

Pathology. — In  both  conditions  the  nuclei  are  thus  obliterated  or  obscured ; 
and  the  morbid  degeneration  thus  takes  place  in  a  similar  mode  to  the  normal 

1>hy8ioIogical  infiltration ;  but  the  former  tends  to  remain  as  a  permanent 
esion — the  other  is  temporary,  the  deposit  of  fat  being  removed  in  the  pro- 
cesses of  nutrition,  and  conveyed  into  the  general  circulation  ;  and  the  liver- 
cells  remain  clear,  with  their  nuclei  visible. 

When  the  fat  remains  to  such  an  extent  as  permanently  to  obscure  the 
nucleus,  the  liver  is  then  doughy,  like  oedema,  and  pits  on  pressure  with  the 
finger,  retaining  also  the  impressions  of  the  ribs  after  death.  On  section,  it 
leaves  the  blade  of  the  knife  covered  with  oil ;  and  a  little  blood  flows  from 
the  cut  surface. 

Extremely  fatty  livers  may  contain  forty-three  to  forty-five  per  cent,  of  fat 
(Frerichs,  Vauqi:elin)  in  the  form  of  olein  and  margariuy  in  variable  pro- 
portions, with  traces  of  cholesterin.  The  fatty  infiltration,  except  in  extreme 
cases,  does  not  seem  to  impair  the  functions  of  the  organ,  nor  interfere  with 
the  circulation  of  blood  in  it. 

Symptoms. — The  existence  of  a  fatty  liver  is  only  to  be  inferred  by  a  study 
of  the  surroundings  and  antecedents  of  the  case.  There  are  no  positive  sub- 
jective symptoms,  and  it  Is  only  in  extreme  cases  that  enlargement  can  be 
detected.  The  enlargement  is  painless  and  the  surface  is  smooth,  and  its  re- 
sistance so  diminished  that  its  edge  is  with  great  difficulty  distinguished. 
Such  conditions  in  fat  persons,  or  in  cases  of  puhnonary  phthisis,  are  sufficient 
to  cause  fatty  liver  to  be  suspected  only.  Sometimes  it  seems  to  be  the  cause 
of  diarrhoea  in  phthisical  patients. 

Causes. — Fatty  liver  is  generally  associated  with  morbidly  fatty  degenera- 
tion, and  contains  an  abnormal  quantity  of  fat.  It  accumulates  within  the 
cells  first  as  minute  particles  surrounding  the  nucleus  and  clinging  to  it. 
These  particles  increase  in  size,  coalesce,  and  form  large  drops  of  fat,  distend- 
ing the  hepatic  cells  into  large  globules.  The  accumulation  of  fat  and  the 
degenerative  process  l^egin  at  the  circumference  of  the  lobules,  and  gradually 
advance  inwards  towards  the  region  of  the  hepatic  vein  ;  so  that  the  whole 
lobule  becomes  converted  into  a  mass  of  fat.  A  slight  amount  of  infiltration 
of  fat  does  not  alter  the  aj)pearance  nor  the  size  of  the  liver.  It  can  only  be 
recognized  microscopically.  In  extreme  cascjs,  which  have  passed  on  to  de- 
generation, the  liver  is  enlarged  and  flattened  out,  with  thick  and  rounded 
edges,  and  the  color  varies  from  a  yellowush-red  to  a  distinct  yellow,  accord- 
ing to  the  relative  amount  of  blood  and  fat.  Its  consistence  is  diminished, 
and  it  feels  sofl,  with  a  large  development  of  fat  in  other  parts  of  the  body 
— the  supply  of  nourishment  being  in  excess  of  i6»  consumption  or  combus- 
tion. In  cases  of  great  emaciation,  the  fatty  liver  may  obtain  iti§  fat  from 
rcabsorption  of  sulx'Utaneous  fat.  A  free  indulgence  of  rich  and  fatty  foods 
and  alcoholic  or  malted  drinks,  with  very  little  exercise,  are  the  conditions 
which  lead  to  the  infiltration  of  fat.  The  c(Ml-liver  oil,  so  largely  supplied  in 
doses,  which  in  many  cases  literally  flow  through  the  intestines  unconsumed, 
no  doubt  contributt^s  largely  to  produce  the  fatty  livers  so  frequently  seen  in 
pulmonary  phthisis. 

Treatment. — Dr.  MurchL<*on  recommends  that  large  quantities  of  common 
salt  be  eaten  with  the  foo<l ;  while,  if  circumstances  permit,  the  alkaline  or 
saline  mineral  waters  of  Carlsbad,  Marienbad,  Kissingen,  Ems,  Vichy,  Eger, 
Franzensbrunnen,  or  Homberg,  are  to  be  advised. 

The  diet  must  be  carefully  prescribed  and  regulated  daily — as  already  in- 
dicated at  p.  702. 
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PIGMENTARY   DEPOSITION  OR   INFILTRATION   OF  THE   LIVER.* 

Definition. — A  granular  pigment  found  in  the  bloody  p<^'f^^V  fr^^  amf  pof^ 
inclosed  in  celh,  due  to  the  infl/ueiiee  of  malaria^  and  which,  entering  all  Ae  or- 
gans of  the  body  by  their  capillaries,  colors  them  more  or  less.  Next  to  the  spkefi, 
the  greatest  amoutd  of  pigment  is  found  in  the  liver  and  brain. 

Pathology. — Pigmentary  Degeneration  of  the  Liver  is  only  to  be  recognixed 
at  a  post-mortem  examination,  as  the  result  of  melancemia.  It  is  seen  in  caitt 
of  severe  or  pernicious  remittent,  intermittent,  or  malarious  fevers.  It  is  due 
to  the  accumulation  of  pigment-matter  in  the  vascular  apparatus  of  the  gland, 
especially  in  the  capillary  network  of  the  portal  and  hepatic  veins ;  and  the 
mmute  branches  of  the  hepatic  artery  also  contain  quantities  of  black  coloring 
matter.  In  cases  where  the  liver  is  so  affected,  similar  melanic  matter  i« 
generally  found  in  the  spleen,  kidneys,  and  brain ;  while  the  blood  itself  mav 
be  seen  to  contain  dark  granular  masses,  or  nucleated  pigmeut-oell8,*witIi 
black  granules  in  their  interior.  The  spleen  seems  to  be  the  seat  of  formation 
of  the  melanotic  matter  (Frerichs^,  whence  it  {Misses  into  the  portal  vein. 

The  effects  upon  the  system  of  this  degeneration  are  mainly  due  to  the  de- 
struction of  blood-corpuscles  with  w^hich  it  is  associated,  and  tending  to  a  con- 
dition like  that  of  chlorosis.  The  bile  is  usually  secreted  in  large  quantity. 
There  is  extensive  capillary  stagnation,  which  gives  rise  to  obstruction  of  tie 
circulation  of  the  blood  in  the  roots  oi  the  portal  veins — and  exhausting  hem- 
orrhages of  an  intermittent  kind  are  'apt  to  occur  from  the  gastro-intestinal 
mucous  membrane.  Profuse  diarrhoea,  vomiting,  and  serous  effusions  are  aim 
common  occurrences.     In  India  the  lesion  tends  to  suppurative  hepaiiHs. 

Treatment  of  Degenerations. — The  main  indications  consists  in  the  removal 
of  the  causes,  or  the  cure  of  the  disease  which  has  induced  the  degeneration. 
Easily  digested  and  nutritious  food  must  be  given ;  and,  especiallv  where 
chnmic  congestions  prevail,  a  strict  diet  plays  a  powerful  part  in  efieeting  t 
cure.  Alcoholic  drinks,  sugar,  and  fat,  are  to  be  avoided,  as  well  as  amyla- 
ceous substances.  Aloen^  rhubarb,  sulphate  of  soda,  are  useful  to  remove  the 
torpidity  of  the  bowels.  Muriate  of  ammonia  is  recommended  by  Dr.  Budd. 
in  dosci*  of  from  Jive  to  fen  grains  three  times  a  day.  He  l)oHeves  it  prubahly 
relieves  the  liver,  and  does  g()o<l  by  promoting  the  action  of  the  skin  and  the 
kidneys. 


LARDACEOUS   MVKR — Syu.,   AMYLOID   DISEASE   OF   THE    LIVER. 

WAXY    LIVER. 

Latin  Eq.,  Je.rur  lardaremn — Idem  valent,  MorbuR  jerinoris  amyUififH,  J^cur  cereum: 
French  Kq.,  Fois  ianhice — Syn.,  Mitlad'n-  amyhi'iilr  du  ftne ;  Gekman  £g.,  Sftefk 
lebcr — Syn.,  Spfckitjr  itder  amuloidf  Entariung  dt'r  Lfbtr ;  ItaLIAX  £q.,  Fegati 
lardarnt — Syn.,  Mnlaitia  nmUoidra  drl  fegato. 

Definition. —  The  exiMence  of  a  peculiar  homogeneous,  tranj<lucent,  albuminoid 
vuderial  in  the  hepatic  arterief<,  cells,  and  texture  of  the  licer,  rese^nbling  an 
hrpafic  injiltrtition,  but  differing  in  this  respect,  that  the  albuminoid  material  vf 
the  dij<eaj<e  m  not  found  i)i  the  blood. 

Pathology. — Thou<i^h  frc<juently  associated  with  fatty  degeneration,  and 
sometimes  described  ai?  f<crofulou.^  liver,  it  has  no  necessar}'  connection  with 
either  conditions,  but  is  a  substantive  disease,  affecting  the  bloodvcij«>els  and 
the  glandular  hc^patic  cells,  not  merely  a  degeneration.  The  liver  i^  one  of 
the  most  fr(M|uent  seats  of  laniaceous  disease. 


♦  Not  recognized  by  the  College  of  Physicians. 
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The  amyloid  liver  is  usually  pale  or  fawn-colored — sometimes  congested,  so 
that  it  has  a  distinctly  mottled  appearance.  The  limits  of  the  acini  are  unusu^ 
ally  well-defined,  and  the  section  or  cut  surface  appears  smooth,  dry,  bloodless, 
and  firm.  Its  peritoneal  covering  is  smooth,  tense,  and  oft>en  opaque,  and  the 
liver  substance  as  hard  as  a  board.  The  tissue  is  extremely  slow  to  decom- 
poee ;  its  specific  gravity  is  notably  increased,  in  some  instances  above  1080 ; 
but  it  may  be  reduced  by  fatty  degeneration  coexisting. 

Microscopically  the  entire  structure  seems  changed,  but  it  does  not  appear 
in  which  tissue  the  change  begins.  Meckel  says  it  begins  probably  in  the 
celk;  but  Virchow  has  traced  its  origin  very  clearly  to  tne  bloodvessels. 
The  peculiar  structural  forma(tion  of  the  liver  nas  enabled  the  advance  of  the 
infiltration  to  be  observed.  His  observations  show  that — First  the  minute 
branches  of  the  hepatic  artery  (intralobular  vessels),  are  affected,  ancl  from 
these  it  gradually  extends  to  the  hepatic  cells  immediately  adjacent ;  and 
when  the  disease  has  become  established  in  an  acinus,  three  zones,  varying  in 
color  and  appearance,  are  observable — (1.)  The  outermost  is  composed  chiefly 
of  portal  vessels,  and  is  generally  the  seat  of  more  or  less  fatty  degeneration  ; 
(2.)  The  innermost  zone  is  made  up  of  the  intralobular  vessels  (of  which  the 
vein  is  prominent  in  the  centre  when  divided  in  section) ;  these  are  surrounded 
by  pigmentary  deposit  normal  to  the  liver ;  (3.)  The  intermediate  zone,  between 
the  external  and  the  central  parts,  is  the  site  of  the  albuminoid  material, 
translucent  and  firm.  After  the  bloodvessels  have  become  affected,  the 
secreting  cells  about  them  become  involved.  They  acauire  a  homogeneous 
hyaline  appearance,  like  particles  of  rough  ice.  They  lose  their  nuclei.  A 
cell-wall  cannot  be  seen  inclosing  them ;  but  they  appear  as  an  ill-defined, 
pellucid,  glistening  mass.  As  the  cells  become  filled  with  the  new  material 
they  gradually  increase  in  size  and  lose  their  characteristic,  irregular,  po- 
lygonal shape,  and  cannot  be  separated  from  each  other,  so  that  several  cells 
seem  to  have  coalesced  or  grown  together.  The  texture  of  the  bloodvessels  in 
which  the  disease  commences  becomes  greatly  thickened  by  the  infiltration 
and  translucid. 

When  the  disease  exists  in  an  extreme  degree,  the  greater  is  the  translu- 
cency  of  the  tissue,  and  the  pellucid  appearance  gradually  extends  over  the 
entire  area  of  a  lobule ;  while  the  few  Dloodvessels  it  seems  to  possess  emit  a 
little  watery  blood  only  from  their  diminished  calibre.  Rarely  it  occurs  in 
isolated  patches ;  generally  it  is  distributed  throughout,  but  more  marked  in 
some  places.  Towards  the  circumference  of  the  liver,  and  shining  throu^ 
the  clear  peritoneal  covering,  the  lobules  or  acini  may  be  seen  mapped  out  m 
a  remarkably  defined  manner ;  in  fact,  in  no  disease  of  the  liver  is  the  appear- 
ance of  lobules  (which  as  a  rule  are  not  marked)  so  distinct  as  in  this  particu- 
lar morbid  condition  (Wilks's  Guifs  HotipiUil  Report,  p.  123,  1856).  This  is 
due  to  the  way  in  which  the  change  l>egins  and  progresses.  The  latty  degen- 
eration at  the  margins  makes  the  acini  still  more  clearly  obvious ;  and  the 
approximation  of  the  fatty  degeneration  and  albuminoid  infiltration  gives  an 
opaque  white  appearance,  which  encircles  the  acini  and  maps  them  out  in  this 
perfectly  defined  manner.  A  section  well  washed  will  also  show  the  dead- 
white  opaque  substance  running  in  the  course  of  the  portal  vessels,  surrounding 
the  more  transparent  substance  of  the  acini,  in  the  centre  of  which  the  hepatic 
vein  is  apparent. 

By  these  characters  the  lesion  must  be  distinguished  from  the  simply  fatty 
d^eneration  of  the  liver;  for  it  is  now  certain  that  up  till  the  year  1854  these 
two  forms  of  disease  have  oflen  been  confounded,  but  in  the  appearances 
shown  by  the  livers  affected  by  these  several  diseases  the  differences  are  well 
marked.  Louis  evidently  confounds  the  waxy  and  fatty  liver  in  phthisis 
under  the  latter  description;  and  the  confusion  has  been  transmitted  from 
this  great  authority. 

The  large  and  hypertrophic  livers,  in  their  extreme  degree,  are  for  the  most 
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part  due  to  the  lardaceous  disease,  either  simple  or  combined  with  the  &ttT 
degeneration ;  whereas  the  fatty  degeneration  is  often  present  in  the  liver  to 
an  extreme  degree  without  much  or  any  hypertrophy.  In  the  purely  fiitty 
liver,  also,  the  specifie  gravity  is  not  raised,  but  reduced.  It  is  recorded  ts 
low  as  1005.  When  the  fatty  coexists  with  the  lardaceous  disease,  the  specific 
gravity  of  the  organ  may  be  normal.  Fatty  liver  consists  of  precisely  the 
same  elements  as  the  normal  liver  in  a  similar  structural  arrangement,  bat  in 
essential  clement  is  morbidly  increased  in  its  cells.  The  aggregate  of  solidi 
and  water  may  be  slightly  increased  or  diminished,  but  the  [)ercentage  on  the 
whole  is  reduced.  Oil  may  be  deposited  to  an  enormous  extent  in  the  gland- 
cells ;  and  these  growing  or  swelling  out,  the  volume  of  the  organ,  as  weli.as 
its  weight,  may  be  increased  to  a  very  great  extent. 

A  form  of  cirrhosis  is  due  to  the  lardaceous  liver,  as  well  as  to  the  &ttj. 
In  the  former  it  assumes  at  once  the  atrophic  form ;  and  all  the  essential  ele- 
ments simultaneously  disappear.  The  atrophy  commences  in  the  glandular 
e})ithclium  or  hepatic  cells,  and  thus  gives  rise  to  an  apparently  relative 
hypertrophy  of  the  fibrous  tissue. 

On  the  other  hand,  cirrhosis  is  a  complex  process,  a  lesion  mainly  due  to 
actual  growth,  hypertrophy,  and  contraction  of  connective  tissue. 

Characters  of  the  Minute  TUme-dement  in  Lardacemis  Liver-~{1,^  Gland' 
cells, — The  finely  granular  contents  gradually  disappear,  giving  place  to  a 
homogeneous  clear  substance,  which  ultimately  fills  the  cell.  In  a  few 
hepatic  cells  the  mark  or  trace  of  the  nucleus  may  still  be  seen  of  a  shininc 
lustre;  and,  when  completely  altered,  the  cell  resembles  a  brilliant  pellucid 
homogeneous  mass.  The  cells  are  excessively  coherent;  not  easy  to  separate; 
and,  indeed,  so  changed  that  a  large  solid  aggregate  mass  is  alone  recognia- 
ble,  in  which  neither  cell,  nor  areolar  matrix,  nor  bloodvessel  is  to  be  dis- 
tinguished. 

(2.)  Bloodvessels, — ^The  walls  of  the  more  delicate  vessels  become  thickened, 
rigid,  homogeneous,  and  lustrous.  Their  channel  is  narrowed,  and  ultimately 
entirely  obliterated;  while  the  still  patent  |)ort ions  remain  patulous  on  sec- 
tion. They  appear  as  pellucid  transparently  colorless  cylinders,  in  which  no 
trace  of  the  delicate  structure  of  bloodvessels  can  be  detected. 

It  is  difficult  to  determine  to  which  system  the  vessels  so  affected  belong; 
but,  so  far,  it  is  an  ascertained  fact  that  the  minute  ramifications  of  toe 
hepatic  artery  are  chiefly  implicated  in  the  first  instance.  Frerichs  has 
"rei)eatodly  observed  diseased  capillaries,  the  locality  of  which  appeared  to 
corresp(md  to  the  situation  of  the  jK)rtal  and  hepatic  veins." 

Solution  of  iodine,  in  the  proportions  already  indicated,  gives  a  deep  red 
color.  The  careful  and  slow  addition  of  sulphuric  acid  changes  the  deep  red 
to  a  dirty  violet,  and  rarely  to  a  blue  tint.  The  tissue  which  remains  exempt 
from  the  degeneration  is  (iistinguished  by  the  greater  amount  of  blood,  and 
by  greater  softness  and  moisture. 

The  chemical  character  of  the  lardaceous  liver  has  been  already  considered 
in  the  first  volume;  and  it  may  simply  be  noticed  here  that  Frericlis  has 
especially  examined  into  any  relations  which  may  subsist  between  the  ^y- 
cogetiic  material  normally  elaborated  by  the  liver,  and  the  albumiiioid  fWh 
dance  which  is  the  result  of  the  morbid  process  now  under  consideration. 
Both  substances  are  colored  by  iodine;  but  a  chemical  reaction  take:s  place  in 
the  ca.se  of  the  allmminoid  subdancej  and  l)oth  are  regarded  as  carbo-hydro- 
gens.  The  results  are  mainly  negative — sugar  being  furnished  by  the  5^/y- 
cogoiic  mafrrial,  when  digested  with  saliva,  or  when  brought  in  contact  with 
albumen,  but  not  by  the  albumiiwid  siibstance. 

This  form  of  disease  has  Ions;  been  known  as  a  liver  affection;  and  Roki- 
tausky  first  gave  a  clear  account  of  its  essential  characters,  and  recognized 
the  relation  of  the  lesion  to  certain  cachexia.     It  never  occurs  in  pcrauua 
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otherwise  healthy.  Budd  describes  the  afieetion  as  a  ''scrofulous  enlarge- 
ment/' and  Oppolzer  as  the  "  colloid  liver." 

The  latest  conclusions  regarding  the  nature  of  lardaceous  disease  are  those 
by  Dr.  W.  Dickenson,  already  referred  to.  He  considers  the  substance  to  be 
fikrin  deprived  of  the  alkali  necessary  to  hold  fibrin  in  solution.  Thus  de- 
prived of  its  alkali,  the  fibrin  "sets"  in  the  tissue,  and  so  thickens  the  walls 
of  the  smaller  arteries  with  an  apparent  exaggeration  of  their  transverse 
fibres.  The  material  is  transparent  and  homogeneous,  and  soon  penetrates 
the  coats  of  the  minute  vessels,  and  gradually  works  its  way  into  the  sur- 
rounding tissue. 

Id  solid  viscera  the  material  remains  about  the  bloodvessels,  and  fills  the 
interstices  of  the  structure.  The  liver  particularly  increases  in  size,  becoming 
hard,  gray,  semi  transparent,  as  if  intimately  ana  uniformly  iufiltratecl  with 
white  wax.  The  kidneys,  suprarenal  capsules,  lymphatic  glands,  are  all  apt 
to  assume  the  same  firmness  and  waxy  transluceucy.  In  the  spleen  the  de- 
posit exaggerates  the  Malpighian  sacculi,  until  they  look  like  grains  of  boiled 
sago.  The  lesion  cannot  be  regarded,  however,  as  a  mere  infiltration,  seeing 
that  the  albuminoid  matter,  in  the  state  in  which  it  exists  in  the  diseased 
orran,  does  not  so  exist  in  the  blood. 

i)iagno8i8. — Frerichs  relates  a  ca.se  of  waxy  liver  in  a  girl  aged  nine  years, 
in  whom  ascites  was  present ;  and  the  fluid  drawn  ofiT  contained  a  large  quan- 
tity of  sugar.  With  the  exception  of  cases  of  diabetes,  sugar  has  never  yet 
been  found  in  ascitic  fluid  ;  and  therefore  its  presence,  it  is  suggested,  may  be 
diagnostic  of  waxy  liver.  Dr.  Wilks  found  a  trace  of  sugar  in  the  fluid  from 
the  peritoneum  of  a  similar  case.  There  are  also  general  and  local  grounds 
for  suspecting  the  existence  of  lardaceous  disease.  The  several  sytnptoms  may 
be  stated  as  follow : 

1.  When  there  is  general  ill-health,  expressed  by  maraamus^  coMcmia,  or 
dropsy,  which  constitute  the  primary  symptoms  in  cases  otherwise  ambiguous, 
ana  which  in  some  cases  arc  associated  with  diarrhoea,  vomiting,  and  cardiac 
systolic  murmur. 

2.  In  cases  where  (after  examining  the  blood)  such  symptoms  as  are  men- 
tioned cannot  be  traced  to  lesions  of  such  organs  as  we  have  hitherto  been 
accustomed  to  refer  these  phenomena. 

3.  In  cases  where  the  constitution  is  enfeebled,  and  health  is  impaired  by 
ulceration  ofboneSy  syphilis y  malarious  fever y  iubercxUosiSy  malaria. 

The  local  indications  of  lardaceous  disease  of  the  liver  may  be  thus  given 
from  Frerichs's  cases : 

(1.)  Uniform  enlargement  of  the  organ  ;  (2.)  Increased  consistence,  indi- 
cated by  firmness ;  (3.)  Association  of  these  characters  with  tumid  spleen  and 
albuminous  urine ;  (4.)  Association  of  these  characters  with  any  of  the  condi- 
tions enumerated  in  the  general  symptoms  under  (3). 

The  prominent  general  symptoms  of  this  fatal  degeneration  being  "ansemia, 
prostration,  exhaustion,"  the  condition  of  the  liver,  spleen,  and  kidneys  should 
be  investigated  in  all  such  cases,  and  their  condition  recorded  in  all  cases  of 
syphilisy  caries,  necrosis,  and  intermittent  fever.  It  is  desirable  to  limit  the 
suppuration  of  bones  as  much  as  possible  by  early  surgical  interference. 
Death  usually  occurs  by  exhaustion,  unless  a  rapid  end  is  brought  about  by 
purulent  peritonitis,  dysentery,  pneumonia,  gmigren^,  or  oidema  of  the  lungs. 

Symptoms. — The  gradual  enlargement  of  lardaceous  disease  is  not  attended 
with  pain.  The  dro[)8y  is  generally  that  of  cachexia  and  hydnemia,  and  not 
from  any  obstruction  to  the  portal  circulation  (  Bamberger). 

Treatment. — Iodine  and  iron  are  the  remedies  indicated  by  the  nature  of 
the  disease  and  the  circumstances  under  which  it  occurs ;  but  nothing  is  known 
as  to  the  efiects  of  remedies. 
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JAUNDICE — 8yn.y  icterus. 

Latin  Eq.,  Morbus  regiua;  French  Eq.,  Jauniaae;  German  Eq.,  OMtmehi—Syu-t 

Icterus;  Italian  Eq.,  Itterizia. 

Definition. — Certain  morbid  conditions  in  which  many  of  the  differtvU  twmm 
and  fluids  of  the  body  are  dyed  yellow,  but  more  especially  the  ear^uneUva  and 
the  connective  tissue,  from  the  coloring  matter  of  the  bile. 

Pathology. — Jaundice,  though  often  a  result  of  organic  disease  of  the  liver 
or  duodenum,  yet  often  occurs  when  those  organs  are  perfectly  healthy  or 
simply  congested.  On  posthumous  examination,  besides  tlie  yellowness  of  the 
cutis,  the  serum  of  the  olood  is  generally  found  loaded  with  bile,  and  per- 
fectly yellow.  If  the  disease  has  continued  for  some  time,  the  fat  is  alto 
yellow,  as  well  as  the  bones  and  cartilages,  the  serous  fluids,  and  even  the 
milk  expressed  from  the  breast  of  the  female. 

The  theories  that  have  been  advanced  to  account  for  iaundice  are,  that 
the  bile  exists  formed  in  the  blood,  and  is  merely  removed  by  the  liver,  and 
that  consequently  jaundice  is  a  consequence  of  the  non-separation  of  the  bile. 

A  more  common  opinion  is,  that  bile  is  a  secretion,  and  not  a  mere  separa- 
tion, and  consequently  that  in  iaundice  the  bile  is  first  secreted  and  then 
absorbed  both  bv  the  veins  and  lymphatics ;  while  Portal  has  proved  that  il 
may  be  absorbed  also  by  the  lacteals. 

The  theory  of  jaundice  especially  advocated  and  expounded  by  Dr.  Bodd 
is,  that  the  disease  may  arise  in  two  ways, — (1.)  By  mechanical  obetroctioD 
to  the  passage  of  the  Sile  into  the  intestines,  and  the  consequent  reabeorplioo 
of  the  detained  fluid  into  the  blood ;  (2.)  The  suppression  of  the  biliary  secre- 
tion arising  from  some  morbid  condition  of  the  liver  itself,  whereby  biliary 
ingredients  accumulate  in  the  circulation.  Some  of  these  ingredients  or  con- 
stituents of  bile  are  generated  in  the  liver  itself  (e.  g.,  the  bile  acids) ;  others 
exist  preformed  in  the  blood  (e.  g.,  the  green  bile-pigment,  or  biliverdin,  and 
the  choleMerin), 

The  mechanism  of  jaundice  has  therefore  been  regarded  from  two  points  of 
view,  namely, — (1.)  Jaundice  from  suppression,  retention,  or  non-eliminati<io 
(BuDD,  IIarley)  ;  (2.)  Jaundice  from  reabsorption  of  bile  (Frerichs). 

The  former  of  these  forms  of  jaundice  is  characterized  by  the  rapid  accu- 
mulation of  green  bile-pigment  in  the  blood,  until  the  serum,  and  the  tisnies, 
and  the  urine  are  satunited  with  the  pigment.  Over  this  secretion  the  mental 
state  seems  to  exercise  a  very  remarkable  influence — so  much  so  that  mental 
emotion,  favoring  congestion  of  the  organ,  also  favors  the  stoppage  of  the 
secretion.  Thus  jaundice  by  suppression  or  non-elimination  arises  from  (1.) 
Innervation  (Harley).  Active  and  passive  congestion  similarly  induce* 
jaundice  ;  hence  jaundice  by  suppression  or  non-elimination  arises  also  from 
(2.)  Disordered  hepatic  circulation  (Harley).  (3.)  Another  form  of  jaundice 
from  suppression  or  non-elimination  arises  from  loss  or  destruction  of  the 
secreting  cells  of  the  liver,  as  in  acute  and  chronic  atrophv,  cancer,  tubercle, 
fatty  degeneration,  and  lardaceous  disease.  Hence  jaundice  bv  suppre:%tion 
or  non-elimination  arisen*  also  from  the  loss  or  absence  of  the  glandular  hepatic 
substance  (Harley). 

The  second  class  of  cases  of  jaundice  arises  from  the  reabsorption  of  the 
secreted  but  rctaine<l  bile.  Thev  are  also  characterized  bv  the  accumulation 
of  pigment  in  the  blood  ;  whence  it  stains  the  tL^sues,  the  urine,  and  the  serum. 
The  bile  in  these  cases  is  absorbed  from  the  distended  ducts  and  gall-bladder ; 
and  the  biliary  products  manufactured  in  the  liver,  e<iually  with  those  formed 
in  the  blood,  find  their  way  back  into  the  circulation,  to  be  eliminated  by  the 
excretions.  Hence  the  bile-acids  (absent  in  the  former  class  of  cases  of  jaun- 
dice) are  present  in  cases  of  jaundice  from  reabsorption,  as  well  as  the  bile- 
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pigment ;  and  these  acids  are  said  to  possess  the  property  of  dissolving  the 
red  blood-corpuscles.  Obstruction  may  be  due  to  several  causes,  but  chiefly 
to  the  two  following,  namely:  (1.)  Congenital*  deficiency  (very  rare);  (2.) 
Obstruction  by  disease,  generally  of  parts  in  the  vicinity  of  the  head  of  the 
pancreas,  or  of  the  ductus  communis  ckoledochus. 

Symptoms. — Jaundice,  from  the  different  intensities  of  the  color  of  the 
skin,  has  been  divided  into  the  yellow,  the  green,  and  the  bldck  jaundice. 
Jaundice  may  be  sudden  in  its  attack,  or  it  may  be  preceded  for  a  few  days 
by  great  depression  of  spirits,  lassitude,  and  somnolescence.  It  may  also  be 
preceded  or  accompanied  by  some  slight  pain  in  the  region  of  the  liver,  but 
more  commonly  pain  is  not  present. 

The  first  symptom  of  jaundice  is  a  yellowness  of  the  white  of  the  eyes, 
then  of  the  roots  of  the  nails.  The  yellowness  next  appears  over  the  face 
and  neck,  and  ultimately  over  the  trunk  and  upper  and  lower  extremities. 
As  soon  as  the  eyes  are  affected,  the  urine  becomes  of  a  deep  red  color,  and 
stains  linen  yellow,  and  if  nitric  acid  be  added  it  is  changed  to  a  deep  green. 
The  bile,  however,  is  not  always  in  the  same  state  of  combination  in  the 
urine,  nor  of  the  same  quality ;  for  in  some  instances,  where  the  color  of  the 
patient  is  most  marked,  and  the  urine  of  its  deepest  hue,  the  addition  of 
nitric  acid  effects  no  change.  At  the  same  time  that  the  urine  is  thus  dis- 
colored, the  stools,  often  abundant  in  quantity,  are  copious  and  white.  The 
pulse  is  slow,  and  the  patient  complains  of  a  bitter  taste  in  the  mouth,  has 
much  thirst,  an  absolute  inaptitude  for  all  exertion,  and  suffTers  from  a  low- 
nesB  of  spirits  amounting  to  hypochondriasis.  In  general  the  bowels  are  irri- 
table and  easily  acted  upon ;  but  in  a  few  cases  they  are  constipated.  If  the 
patient  recovers,  the  first  symptom  of  recovery  is  the  appearance  of  bile  in 
the  stools,  after  which  the  yellowness  fades  away  in  the  inverse  order  of  the 
attack. 

The  duration  of  this  affection  is  such  that  in  some  coses  it  terminates  in 
about  ten  days,  but  more  generally  it  lasts  from  three  to  six  weeks,  and,  if 
badl^  treat^id,  oftentimes  as  many  months. 

Diagnosis. — This  disease  is  to  be  distinguished  from  chlorosis  and  that 
sallow  state  which  results  from  profuse  uterine  hemorrhage.  In  these  com- 
plaints the  white  of  the  eye  is  clear,  the  urine  limpid,  and  the  stools  healthy, 
so  that  the  great  characteristics  of  jaundice  are  wanting. 

The  difficulty  is  to  determine  how  far  the  jaundice  is  due  either  to  obstruc- 
tion or  to  non-elimination  (suppressed  secretion) ;  and  to  Dr.  Harley  we  are 
mainly  indebted  for  metho<is  of  clinically  distinguishing  these  two  classes  of 
cases  by  chemical  examination  of  the  excretions.  Ills  principle  of  diagnosis 
from  this  point  of  view  assumes  that  in  jaundice  from  suppression  of  bile, 
only  those  biliar}'  products  which  exist  preformed  in  the  blood  accumulate  in 
the  circulation ;  but  that  in  jaundice  from  obstruction,  the  biliary  products 
which  are  manufactun^i  in  the  liver,  equally  with  those  preformed  in  the 
blood,  find  their  way  back  to  the  blood,  to  be  eliminated  by  the  excretions. 

The  absence  of  bile  from  the  stools  is  indicated  by  their  pipe-clay  color, 
offensive  odor,  and  presence  of  fat. 

The  urine  of  jaundice  ranges  from  a  saffron-yellow  to  a  dark  olive-creen, 
or  even  black  color ;  and  its  amount  of  pigment  is  best  judged  of  by  the  in- 
tensity of  the  color  of  the  uric  acid  crystals.  But  it  is  the  presence  of  biliary 
acids  in  the  urine  which  Dr.  Harley  considers  characteristic  of  jaundice  from 
reabsorption,  as  distinguished  from  jaundice  arising  from  non-elimination  or 
suppression. 

The  readiest  mode  by  which  the  biliary  acids  may  be  detected  is  the  fol- 
lowing : 

''To  a  couple  of  drachms  of  the  suspected  urine  add  a  small  fragment  of 
loaf  sugar,  and  afterwards  pour  slowly  into  the  test-tube  about  a  drachm  of 
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strong  sulphuric  acid.  This  should  be  done  so  as  not  to  mix  the  two  liquid?. 
If  biliary  acids  be  present,  there  will  be  observed  at  the  line  of  contact  of 
the  acid  and  urine — after  standing  for  a  few  minutes — a  deep  purple  hoe. 
This  result  may  be  taken  as  a  sure  indication  that  the  jaunaiee  is  doc  to 
obstructed  bile-<lucts.  On  the  other  hand,  the  absence  of  this  phenomenon, 
and  the  occurrence  of  merely  a  brown  instead  of  a  purple  tint,  although  in 
the  earlier  stages  of  jaundice  equally  indicative  of  suppression,  is  no  indica- 
tion of  the  cause  of  the  suppression,  which  must  be  gleaned  from  other  dr 
cumstances"  (Harley  On  Jaundice,  p.  61). 

Dr.  Felix  Hoppe*s  method  is  as  follows : 

''  (1.)  Decompose  the  icteric  urine  to  be  examined  with  an  excess  of  milk 
of  lime;  (2.)  Boil  for  about  half  an  hour;  (3.)  Filter;  (4.)  Evaporate  the 
filtered  fluid  nearly  to  dryness;  (5.)  Decompose  with  a  great  excess  of  con- 
centrated hydrochloric  acid,  and  then  keep  the  whole  (before  being  again 
filtered)  at  the  boiling-point  for  half  an  hour;  (6.)  To  avoid  spurting  of  the 
fluid  it  is  necessary  to  renew  the  volatilized  hydrochloric  acid  from  time  to 
time;  (7.)  Leave  the  liquid  to  get  completely  cold,  and  then  add  i*ix  to  eight 
times  its  volume  of  water;  (8.)  Filter  the  dark-brown  turbid  solution  thus 
obtained,  wash  out  with  water  the  residue  on  the  filter,  until  the  same  mns 
through  quite  colorless ;  (9.)  Dissolve  the  brown  resinous  mass  on  the  filter 
in  90  per  cent,  alcohol ;  (10.)  Decolorize  by  boiling  with  animal  charcoal, 
filter,  and  evaporate  to  dryness  in  the  water-bath ;  the  residue  is  a  yellow, 
resinous  mass,  which,  if  bile-acids  be  present,  must  consist  for  the  most  part 
of  pure  choloidic  acid.  In  such  a  case  it  melts  by  warming,  and  emits  the 
peculiar  musk  or  soap  odor.  (11.)  Lastly,  dissolve  in  a  very  little  caustic 
soda  and  some  drops  of  warm  water,  add  a  very  small  piece  of  suear,  and 
allow  three  drops  of  concentrated  SO,  slowly  to  fall  into  it.  At  first  the  fluid 
becomes  milky  and  troubled,  and  resinous  flakes  separate,  which  stick  per- 
tinaciously to  the  glass ;  but  afterwards,  by  the  addition  of  more  SO„  these 
again  dissolve  and  produce  a  beautiful  purple-red  or  dark-violet  fluid"  ("Ab- 
stract of  Kiihue's  Paper  on  the  Pathology  of  Jcterun,*'  by  Dr.  George  Scott, 
of  Southamj)toi],  in  Beale*s  Archicen,  vol.  i,  p.  343). 

But  these  acids  after  a  time  gradually  diminb»h  and  disappear  from  the 
uriue  in  eases  of  obstruction  and  reiibsorption — namely,  when  the  secreting 
powers  of  the  liver  become  impaired,  when  the  hepatic  gland-cells  waste 
away ;  and  then  the  abnormal  products,  leuchi  and  tyr<Mhit\  appear  in  the 
urine.  They  are  readily  detected  by  the  slow  evaporation  of  an  oum*e  of 
urine  to  the  consistence  of  syrup,  which  is  to  be  put  aside  to  crystallize. 
Tyrosine  is  recognized  by  the  fine  stellate  groups  of  needle-like  crystals  or 
spicuhited  cells,  which  appear  like  a  rolled-up  hedgehog  with  it*s  bristles 
sticking  out  in  all  directions  (Harley).  It  mav  be  obtained  in  ix^  pure 
state  by — (1.)  Adding  a  solution  of  acetate  of  lead  to  four  ounces  of  urine, 
till  a  j)recipitato  ceases  to  form;  (2.)  Filtering;  (3.)  Freeing  the  liquid  from 
an  excess  of  lead  hy  a  current  of  sulphuretted  hydrogen;  (4.)  Again  filtering; 
and  (').)  p]va|>orating  the  clear  solution.  The  tyrosine  is  now  colorless,  and 
crystallizes  with  the  microscopic  characters  better  marked.  Leticin  is  known 
bv  its  flat,  circular,  oilv-like  disks,  without  crvstalline  structure.  It  is  soluble 
in  water  and  boiling  alcohol,  but  insoluble  in  ether. 

If  sugar  appears  in  the  urine  in  cases  of  jaundice,  with  a  diminution  of 
bile-acids  hitherto  in  quantity,  it  is  genenilly  the  forerunner  of  a  fatal  termi- 
nation (IIahlky). 

Treatment. — As  a  general  principle,  the  larger  numlK?rofca:?es  of  jaundice 
from  functi<mal  disorder  (perhaps  four  out  of  iivQ)  will  get  well  in  time  spon- 
tanefmsly,  but  may  be  aided  by  remedies  judiciously  selecttnl  acconling  to  the 
diagnosis  already  indiaited.  The  first  indication  is  to  aim  at  removing  the 
exciting  cause ;  and  in  jaundice  due  to  congestion  of  the  liver,  purgatives 
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seem  to  act  beneficially  in  the  form  of  blue  pill  or  Plummer's  pill,  with  cUoes, 
and  nux  vomica  with  rhvharh  pill  mass.  In  cases  of  acute  jaundice — from 
suppression  of  the  biliary  secretion  consequent  on  a  powerful  nervous  shock 
or  mental  perturbation — Dr.  Austie  has  seen  two  or  three  doses  of  the  hydro- 
ehlarcUe  of  ammonia,  to  the  extent  of  gr.  xx  every  four  hours,  produce  a  res- 
toration of  the  biliary  secretion.  He  regards  it  as  a  most  powerful  restora- 
tive of  the  biliary  functions.  Acids  and  alkalies  are  alike  contraiudicated 
in  cases  of  jaundice  resulting  from  active  congestion  of  the  liver.  Benzoin 
acid  has  been  recommended ;  and  Dr.  Harley  has  found  it  useful  in  cases  of 
suppression  of  bile  (by  innervation,  for  example) ;  but  in  cases  of  iaundice 
from  obstruction  it  is  injurious.  Podophyllin  is  also  of  use  in  jaundice  from 
suppressed  secretion  of  bile.  It  ought  to  be  combined  with  hyoscyamus.  It 
is  especially  useful  in  cases  of  feeble  liver,  combined  with  vegetable  tonics, 
such  as  gentian  and  quinine;  but  it  ought  not  to  be  given  in  cases  of  jaundice 
from  obstruction.  The  medicine  of  all  others  which  has  seemed  most  gener- 
ally useful  in  Dr.  Budd's  experience  is  sulphate  of  magnesia,  in  half  drachm 
to  drachm  doses,  combined  with  fifteen  grains  of  carbonate  of  magnesia,  and 
half  a  drachm  of  aromatic  spirits  of  ammonia,  given  three  times  a  day  an 
hour  before  food.  The  sulphate  of  magnesia  maintains  a  free  action  of  the 
bowels ;  and  the  carbonate  of  magnesia  neutralizes  any  excess  of  acid  in  the 
stomach  or  bowels  {op,  dt,,  p.  289). 


Section  XIII. — Diseases  of  the  Hepatic  Ducts  and  Gall-bladder. 

INFLAMMATION   OF  THE  HEPATIC   DUCTS  AND  GALL-BLADDER. 

Latin  £q.,  Inflammatio;  French  £q  ,  Inflammation;  German  £q  ,  Entzundung ; 

Italian  £q.,  Inflaynmazione, 

Definition. — Inflammation,  generally  catarrhal,  of  the  mucaiis  membrane  of 
the  biliary  passages. 

Pathology. — ^The  forms  of  inflammation  are  either  catarrhal  or  diphtheritic. 
The  former  is  common,  the  latter  is  rare. 

The  catarrhal  form  Is  recognized  by  the  excessive  flow  of  secretion  from  the 
biliary  passages ;  the  diphtheritic  form  by  a  fibrinous  exudation  which  may 
occur  during  such  severe  diseases  as  typhus,  septiccemia,  or  cholera;  but  it  is 
not  to  be  recognized  during  life. 

The  catarrhal  inflammation  is  generally  an  extension  of  gastric  and  duodenal 
catarrh  extending  through  the  opening  of  the  ductus  communis  cJwledochus, 

Symptoms. — There  is  usually  excessive  hyperaimia  of  the  liver  causing 
simple  enlargement,  with  symptoms  of  obstruction  to  the  flow  of  bile  and  of 
jaundice.  The  tongue  is  coated,  and  there  is  a  bad  taste  in  the  mouth,  eruc- 
tation from  the  stomach,  and  dyspepsia.  The  feeces  are  free  of  color,  and  of 
a  whitish  dirty  clayey  aspect. 

Treatment  is  similar  to  that  of  catarrh  of  the  intestines,  and  especially  in 
the  use  of  nitro-muriatic  acid  internally  and  as  baths. 


GALLSTONES. 

Latin  £q.,  Calculi  feUei ;  French'  £q  ,  Cah.uh  hilinireM ;  GERMAN  £q.,  Oalletisteitie  ; 

Italian  £q.,  Calcoli  bilian. 

Definition. — Concretions  of  certain  biliary  constituents,  accumulating  generally 
in  the  gall-bladder  as  gallstones,  the  passage  of  which  through  Vie  dud  into  the 
duodenum  gives  rise  to  symptoms  knmon  as  "  gaUdone  colic,** 

Pathology. — Bile  in  its  healthy  state  is  of  a  deep  yellow  color,  extremely 
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bitter,  followed  by  a  sweetish  after-taste,  a  little  heavier  than  water  (sp.  gr, 
1.018),  and  miscible  in  that  fluid  in  every  proportion.  In  the  gall-bladwr 
bile  is  usually  of  the  consistency  of  thin  molasses,  having  a  specific  gimvitj 
of  1.026  to  1.032 — cystic  bile.  It  contains  a  little  free  soda,  and  is  feeUj 
alkaline  or  neutral. 

The  daily  amount  secreted  by  a  man  is  about  56  oz.  (Bidder  and  Schmidt). 
The  proportion  of  solid  matter  it  contains  is  from  9  to  17  per  cent. ;  the  crstic 
bile  about  10  per  cent. ;  hepatic  bile,  3  to  5  per  cent.,  composed  of  sufaetaocci 
peculiar  to  bile ;  among  which  may  be  distinguished  two  resinous  acid»— 
namely,  the  Glycoclwlic  or  cJwlic  acid  in  small  quantity ;  and  the  TawnMlk 
or  choleic  add  (biliji),  in  which  25  per  cent,  of  mlphur  of  the  bile  exiits. 
They  are  united  in  the  bile  with  soda  as  a  base.  The  following  table  shows 
the  results  of  six  analyses : 

Analyses  of  Bilk  from  Human  Gall-bladdir. 


In  1000  Parts. 

Water, 

Solid  Residue,  .     .     . 

Fbebicus. 

VoM  Gorup-Bksaxkz."                   I 

1. 

Man,  aged 
18,  killed 
by  a  fall. 

2- 

>  Man,  affed 
22,  killed 
by  injury. 

1. 

Man,  aged 

49,Criminal, 

Beheaded. 

822.7 
177.3 

2. 
Woman, 

Criminal. 
Beheaded. 

s. 

Man,  agfd 
68,kilM 
by  a  fall. 

860  0 
140  0 

859.2 
140.8 

898  1 
101.9 

908.7 
91.8 

828.1 
171.9 

Biliary  Acids  in  combi- 
nation with  Alkalies, 

Fat, 

Cholestorin,       .     .     . 
Mucus   and    Coloring 

Matter, 

Salts, 

72.2 
3.2 
1.6 

26.6 
6.5 

91.4 
9.2 
2.6 

1 
29.8     1 

7.7 

1 

107.9 
ij   47.3 

1 

22.1 

1       10.8 

1 

56.5 
30.9 

14  5 
6.3 

I    78.7 
17.6 

•    •    •    • 

148.0 
289 

•    •    •    • 

*  Phys.  Cheni.,  1862,  p.  469,  quoted  by  Dr.  Carpenter. 


The  bile  i.s  liable  to  undergo  many  morbid  changes.  It  is  found  green  or 
yellow,  and  those  colors  may  be  pale  or  intense ;  or  it  may  be  as  fluid  aa< 
water,  or  as  viscid  as  tar.  Its  taste  is  also  greatly  affected,  being  gtometimee 
bland,  and  at  others  so  acrid  as  to  excoriate  the  lip.  These  diflerent  states 
do  not  denote  different  states  of  the  liver ;  for  the  same  condition  of  bile  i* 
found  in  the  mo.st  op|X)sitely  diseased  states  of  that  organ. 

The  most  remarkable,  however,  of  the  states  of  diseased  bile  is  that  in 
which  it  concretes  into  a  gallstone.  Such  concretions  were  known  to  the 
ancients,  but  the  chemical  composition  of  these  calculi  has  been  more  recently 
determined  by  Fourcrov,  Poultier,  Powel,  Chevreul,  and  others. 

Biliary  calculi  are  often  found  filling  the  gall-bladder,  the  structure  of  the 
liver  and  gall-bladder  being  i)erfectly  healthy,  even  when  the  gall-bladder 
contains  numerous  calculi  with  sharp  angles  and  edges. 

Although  their  principal  seat  is  the  gall-bladder,  they  have  been  fouiid 
"m^n/zM/V//"  iu  the  cydic  duct  and  in  the  ductus  communii*.  Occasiionally 
they  have  been  found  iu  the  hepatic  d^icts,  where  they  are  apt  to  excite  sup- 
purative  JupalilU.  (Vuveilhier  has  given  one  instance  in  his  very  Bplcndid 
work  on  pathological  anatomy.  Lastly,  they  are  sometimes  found  in  the  in- 
testinal canal,  after  having  pas.'«ed  from  the  gall-bladder  into  that  cavity. 
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Although  the  liver  is  frequently  found  healthy  when  the  gall-bladder  con- 
tains calculi,  yet  more  commonly  its  structure  is  more  or  less  diseased. 

In  some  instances  the  dvMvs  cysticus  is  obliterated,  so  that  hydrops  vesicae 
fellecR  may  result  with  more  or  less  excessive  biliary  congestion.  In  others 
the  gall-bladder  is  thickened  or  ulcerated,  particularly  at  the  fundus,  where 
considerable  congestion  of  blood  and  puffing  of  the  mucous  membrane  may 
exist,  short  of  ulceration.  When  ulceration  once  commences  it  may  lead  to 
perforation  of  the  gall-bladder,  opening  directly  into  the  peritoneum  or  into 
the  cavity  of  the  intestinal  canal,  and  limited  by  adhesive  inflammation.  In 
some  cases  the  walls  of  the  bladder  are  thickened  greatly,  and,  becoming  con- 
tracted, the  cavity  diminishes  and  its  contents  become  dried  up  into  a  chalky 
mass,  in  which  the  previously  existing  biliary  calculi  are  imbedded.  If  the 
body  be  examined  shortly  afler  a  large  gallstone  has  passed  into  the  intestine, 
the  ductus  communis^  so  small  in  health  that  it  is  difficult  to  find  it,  may  then 
be  so  enlarged  as  to  admit  the  finger.  In  some  very  rare  instances  the  ex- 
tremity of  this  latter  duct  has  been  found  obliterated  from  inflammation,  in 
consequence  of  the  irritation  to  which  it  has  been  directly  or  indirectly 
subjected. 

Modern  chemists  have  determined  that  gallstones  are  composed  principally 
of  two  substances,  cholesterin  and  coloring  mattery  in  various  proportions, 
together  with  some  animal  matter,  the  usual  bile-salts,  and  perhaps  a  trace 
of  iron.  Bile-pigment,  with  choloidinic  acid  and  its  calcareous  base,  also 
occasionally  accumulates  in  solid  masses.  Cholesterin,  which  sometimes 
exists  in  the  large  proportion  of  88  to  94  per  cent,  of  the  whole  calculus,  is 
soluble  in  boiling  alcohol,  ether,  and  in  nitric  acid.  It  is  tasteless,  inodorous,  and 
bums  by  the  flame  of  a  lamp  till  it  is  altogether  consumed.  It  is  also  lighter 
than  water,  and  insoluble  in  that  fluid.  The  coloring  matter,  also,  which  is 
generally  combined  with  the  cholesterin,  and  oflen  forma  of  itself  a  large 
portion  of  the  gallstone,  is  inodorous,'  insipid,  and  heavier  than  water.  It  is 
likewise  insoluble  in  that  fluid,  in  alcohol,  or  in  acids,  but  is  soluble  in  alka- 
lies, whence  it  is  precipitated,  on  the  addition  of  water,  of  a  brownish-green 
color. 

The  calculi  found  in  the  human  gall-bladder  have  been  divided  by  Dr. 
Powell  into  crystallized,  deposited,  amorphous,  and  porcupine-like  calculi. 

The  crystallized  concretions,  when  fractured,  look  like  8|)ermaceti,  and  the 
crystals,  like  those  of  that  substance,  are  easily  broken  into  a  sort  of  greasy 
powder.  They  are  in  general  semi-transparent,  but  seldom  retain  their  purity 
throughout,  being,  near  their  circumference,  coated  or  mixed  with  more  or 
lees  of  a  brown  coloring  matter.  At  the  central  point  of  these  colorless  crys- 
tals, to  which  the  radii  converge,  there  is  mostly  a  small  particle  of  colored 
matter,  resembling  dried  bile,  and  which  has  served  apparently  as  the  nucleus 
of  crystallization.  Sometimes  this  crystallized  shoot,  naving  reached  perhaps 
tlie  size  of  a  pea,  becomes  itself  a  centre  around  which  many  depositions  are 
afterwards  made  of  variously  confused  and  irregular  strata,  and  the  surface 
of  the  strata  may  in  their  turn  become  the  nucleus  of  a  fresh  crystallization. 

The  deposited  gallstone  is  a  deposition  of  biliary  matter  in  laminee,  like 
the  arrangement  of  an  onion  or  of  a  urinary  calculus. 

The  porcupine-like  calculi  are  small  round  calculi,  having  a  number  of  pro- 
jecting points,  and  hence  termed  porcupine  calculi.  They  are  generally  small, 
and  their  structure  has  not  been  determined. 

Tlie  amorphous  concretions  are  such  as  bear  no  mark  of  crystallization,  or 
of  any  very  regular  structure,  but  sometimes  as  they  dry  they  break  into 
layers,  showing  their  mo<le  of  formation. 

Biliary  calculi  vary  considerably  in  their  specific  gravity ;  and  this  does 
not  appear  to  depend  on  any  pecufiarity  of  structure ;  for,  two  of  the  purest 
specimens  being  selected,  one  may  swim  while  the  other  will  sink  in  water — a 


718  SPECIAL    PATHOLOGY — GALLSTONES. 

difference  perhaps  owing  to  the  greater  or  less  quantity  of  animal  matter  thfj 
may  contain. 

These  calculi  vaiy  greatly  in  number ;  from  1  to  1000  have  been  found  in 
the  gall-bladder.  When  single  they  are  usually  of  a  round  or  oval  figure. 
In  size  they  vary  from  a  pin's  head  to  that  of  a  nutmeg  or  a  walnut,  or  tbcy 
may  be  even  as  large  as  a  hen's  egg.  When  extremely  numerous,  they  ire 
usually  small,  of  a  dark-brown  color,  and  occasionally  slightly  agglatinated 
with  viscid  bile.  When,  however,  the  number  is  small  (from  two  or  three  to 
eight),  the  size  often  is  considerable,  and  in  this  case  the  gallstoDe  is  often 
made  up  of  several,  loosely  adapted  or  fitted  to  each  other  by  facets,  showing 
they  must  once  have  existed  in  a  sofl  state. 

\Vith  respect  to  the  formation  of  gallstones,  the  cholesterin,  being  a  con- 
stituent of  healthy  human  bile,  only  in  a  very  small  proportion,  is  evidently 
produced  in  excess,  and  is  secreted  in  a  fluid  state.  From  this,  if  a  nucku 
of  any  kind,  as  a  piece  of  thick  mucus,  be  present,  crystals  may  immediatdj 
shoot  or  form  upon  it ;  and  thus  a  person  apparently  in  good  health  may  have 
a  large  gallstone  forme<l  in  his  gall-bladder.  Dr.  Powel  thinks  he  had  met 
with  cholesterin  in  a  fluid  state  in  the  gall-bladder  of  a  patient  he  examined. 
The  peculiarity  of  this  bile  was  its  remarkably  deep  and  almost  black  color, 
whence  he  was  led  to  treat  it  with  alcohol,  and  in  this  manner  he  obtained 
solid  cholesterin.  The  deposited  gallstone  must  be  formed  by  an  exceas  of 
coloring  matter,  or  else  by  some  morbid  state  of  the  bile,  in  which  that  prin- 
ciple is  readily  separable  wheu  any  nucleus  is  present. 

Causes. — The  remote  causes  of  gallstones  are  supposed  to  be  too  full  an 
animal  diet,  combined  with  a  sedentary  life,  or  the  indulgence  of  anger  or  of 
those  other  passions  which  suppress  the  flow  of  bile,  and  perhaps  alter  its 
qualities ;  also  those  states  of  indigestion  which  react  on  the  liver.  This  affec- 
tion, however,  is  not  necessarily  connected  with  ill  health,  for  calculi  have 
been  found  in  the  gall-bladder  of  persons  who  have  died  accidentally,  and 
apparently  in  the  best  health. 

txallstoncs  appear  to  be  peculiar  to  adults;  and  generally  occur  after  twenty, 
but  iK^lmps  most  oommoiily  between  forty  and  sixty.  They  affect  women 
more  frequently  than  men,  and  persons  of  sedentary  rather  than  those  of  ac- 
tive habits  of  life. 

They  are  particularly  frequent  in  patients  with  carcinoma  of  the  stomach 
and  liver  (Nikmeyek). 

Symptoms. — The  formation  of  gallstones  is  unattended  with  pain,  and 
stones  once  formed  often  lie  latent  for  a  considerable  time  in  the  gall-bladder, 
without  causing  any  trouble  to  the  patient.  At  length,  however,  some  cauiM; 
may  force  a  stone  into  the  cystic  duct^  when  a  series  of  very  formidable  symp- 
toms arise,  and  which  continue  till  the  calculus  has  passed  into  the  duodenum. 
But  occasionally  calculi  of  small  size  may  pass  through  the  ducttM  eygiicw 
and  commum's  choirdochns  without  exciting  pain  or  any  other  symptom.  The 
experiences  at  such  watering-places  as  Karlsbad,  when*  the  stools  are,  as  a 
nile,  cai*efully  examined  for  gallstones,  afford  numerous  examples  of  thi? 

(NiEMEYER). 

The  more  severe  and  painful  symptoms  which  attend  the  passage  of  gall- 
stones from  the  gall-bladder  into  the  duodenum  have  received  the  name  of 
galUtoiie  colic. 

The  attack  is  generally  sudden,  the  patient  being  seized  with  shivering,  ac- 
companied by  violent  and  acute  piercuig,  griping,  insupportable  pain  at  the 
pit  of  the  stomach,  or  rather  at  the  point  corresixmding  to  the  opening  of  the 
duct  into  the  duodenum,  and  from  this  point  it  spRnids  over  tlie  whole  abdo- 
men to  the  right  side  of  the  thorax  and  right  shoulder,  and  darts  through  the 
back.  This  pain  occurs  in  paroxysms  varying  from  a  few  minutes  to  a  few 
hours,  when  it  intermits  and  after  a  short  interval  returns,  and  this  continues 
till  the  gallstone  has  passed  into  the  intestine.     The  })ain  is  so  great  that  pa- 
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tients  most  tolerant  of  pain  are  made  to  moan  and  double  themselves  up,  and 
to  roll  about  on  the  bed ;  but  generally  they  select  the  floor.  The  patient 
during  this  trying  period  suffers  from  nausea  or  vomiting  so  severe  that  every- 
thing is  rejected,  and  the  matters  thrown  up  often  contain  bile  and  small  biliary 
calculi,  which  may  perhaps  more  properly  be  called  biliary  sediment. 

Excessive  pain  and  vomiting  are  the  leading  features  of  the  passage  of  a 

fallstone ;  and  it  is  impossible  for  those  who  have  witnessed  a  case  of  this 
ind  not  to  be  struck  with  the  resemblance  many  of  its  symptoms  bear  to 
those  of  parturition — a  comparison  women  frecjuentlv  make  when  describing 
their  sufferings.  There  is  this  difference,  however,  that  when  the  pain  inter- 
mits there  is  a  deepseated  soreness  and  fulness  of  the  right  hypochondrium 
and  epigastric  regions.  Like  parturition,  then,  one  attack  of  pain  succeeds 
another,  till  at  length  this  more  urgent  symptom  ceases,  and  the  calculus  may 
be  inferred  to  have  passed  into  the  intestine.  After  that  has  taken  place,  the 
soreness  and  uneasiness  gradually  cease,  and  the  patient  is  restored  to  health. 
In  some  cases,  and  at  some  early  period  of  the  attack,  jaundice  makes  its  ap- 
pearance, and  may  continue  for  a  considerable  time  after  the  calculus  has 
passed. 

The  pulse  during  the  paroxysm  is  for  the  most  part  natural,  unless  the  pa- 
tient is  exhausted  by  long  continuance  of  pain,  when  it  becomes  small,  the 
skin  cold,  and  the  face  pale  and  distorted.  The  patient  may  sometimes  faint, 
and  prolonged  faintness  is  a  rare  cause  of  death  from  gallstone  colic.  The 
heat  of  the  body  also  is  not  increased.  The  dejections,  according  as  the  ob- 
struction is  more  or  less  complete,  are  clay-colored  or  natural ;  and,  on  a  close 
examination  from  time  to  time,  are  ultimately  found  to  contain  the  offending 
calculus. 

The  duration  of  the  attack  is  various — sometimes  only  a  few  hours,  some- 
times a  few  days,  while  sometimes  several  weeks  elapse  before  the  gallstone 
is  expelled. 

It  has  been  imagined  that  the  degree  of  angularity  of  these  concretions 
must  considerably  influence  the  symptoms ;  this,  however,  is  not  the  case,  for 
their  edges  are  never  sharp  enough  to  cut  nor  their  points  to  pierce.  Size  is 
of  more  importance  than  shape ;  and  in  proportion  to  its  magnitude  so  will 
be  the  opposition  to  its  passage.  The  transit  of  one  concretion,  by  distending 
the  duct,  necessarily  facilitates  the  passage  of  a  second. 

The  symptoms  which  have  been  described  are  the  most  usual,  but  sometimes 
they  are  exceedingly  anomalous.  In  one  case,  a  lady  was  seized  with  violent 
pain  in  the  left  shoulder,  simulating  rheumatism.  She  then  fell  into  a  state 
of  somnolescence  so  complete  that  even  on  the  night-stool  she  slept  and  was 
obliged  to  be  held.  This  state  lasted  for  a  fortnight,  when  she  was  seized  with 
violent  pains  in  the  right  hypogastrium,  and,  after  some  days,  passed  a  gall- 
stone as  large  as  an  olive. 

As  a  general  rule  the  symptoms  cease  on  the  gallstone  passing  into  the 
duodenum  ;  but  sometimes  the  calculus  is  so  large  as  to  give  rise  to  severe  dis- 
onler  of  the  intestinal  canal.  "A  lady,"  writes  Dr.  Robert  Williams,  "was 
attacked  with  symptoms  of  ileus,  which  gave  rise  to  a  suspicion  of  hernia, 
and  an  operation  was  about  to  be  performed,  when  the  patient  most  unex- 
pectedly passed  a  stool  in  bed.  On  examining  the  matters  passed,  a  biliary 
calculus  was  discovered,  1^%  of  an  inch  in  length,  and  lyV  ^^  ^^  ^^^^  ^'^ 
diameter ;  it  weighed  228  grains.  The  lady  recovered."  Gallstone  colic  is 
particularly  liable  to  occur  during  digestion. 

Diagnotu. — The  passage  of  the  gallstone  is  t4)  be  distinguished  from  hepa- 
titis by  the  pains  being  in  general  of  great  intensity,  and  paroxysmal,  and 
also  by  the  pulse  continuing  natural. 

Pro'gnotis. — The  prognosis  is  always  favorable,  unless  the  calculus  be  of 
such  magnitude  as  to  render  its  passage  almost  impossible,  or  unless  it  be  con- 
nected with  organic  disease  of  the  liver. 
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Treatment. — When  the  symptoms  of  gallstone  passing  the  duct  are  preseot, 
the  curative  indications  are  to  facilitate  its  passage  into  the  intestine,  tordien 
the  intense  pain  which  accompanies  it,  and  to  prevent  that  inflammation 
which  the  presence  of  an  extraneous  body  of  any  magnitude  ia  calculated  to 
produce  in  the  duct. 

The  first  thing  to  be  done  is  to  calm  the  sufferings  of  the  patient;  and  half 
a  grain  of  solid  opiums  or  a  quarter  of  a  grain  of  morphine^  or  twelve  drops  (tf 
Ifrndanurriy  or  the  miMura  camphorce,  3xi,  conf.  opii  ^ss,  to  9ii,  c.  sp.  »th.  nitr. 
3i,  should  be  given  every  hour,  or  every  two  hours,  till  some  relief  is  obtained, 
or  till  there  is  slight  narcotism ;  and  then  similar  doses  may  be  repeated  every 
four  or  six  hours,  till  the  pain  has  ceased.  If  the  vomiting  be  severe,  tDd 
the  above  medicines  be  rejected,  the  opiate  may  be  given  hypodermiealiv,  com- 
mencing with  not  more  than  ^th  of  a  grain  of  the  muriate  of  morphia  m  Bohh 
tion ;  or,  opium  may  be  administered  bv  enemata  of  laudanum. 

Carcflil  inhalation  of  chloroform,  till  ansesthesia  is  produced,  also  givei 
great  relief,  and  is  a  valuable  remedy  when  paroxysms  are  moet  violent;  it 
not  only  calnLs  pain,  but  may  lead  to  the  cessation  of  the  spasmodic  contne- 
tion  of  the  biliary  passages,  and  thiy*  favor  the  expulsion  of  tiie  calculus  (MuB- 
chison).  Chloroform  also,  when  given  internally,  appears  to  exercise  some 
influence  as  a  solvent  of  biliary  concretions.  Dr.  J.  Barclay  relates  an  in- 
stance in  which  tijjii-»»Kiii  of  dhhroform,  given  three  or  four  times  a  day, 
afforded  great  and  immediate  relief  (Brit  Med,  Journal,  1870).  Dr.  Marchi- 
son  has  seen  marked  benefit  from  the  extract  of  belladonna,  given  in  half-gimin 
doses  every  two  or  three  hours.  The  hydrate  of  choral,  as  it  produces  extreme 
muscular  relaxation,  is  also  worthy  of  a  trial. 

Small  pieces  of  ice  in  the  mouth  are  most  efficacious  in  relieving  vomiting. 
Emetics  or  laxatives  are  not  to  be  given  during  the  attack. 

Besides  these  medicines,  a  warm  bath  should  be  immediately  prepared,  and 
the  temperature  should  be  as  high  as  100®  to  110®,  or  indeed  as  hot  as  the  pa- 
tient can  well  bear  it,  and  the  immersion  should  continue  till  he  is  in  some 
decree  exhausted.  The  intention  of  the  bath  is  to  relax  bv  means  of  heat  the 
muscular  fibre  of  the  ducts,  and  thus  relieve  the  pain  and  facilitate  the  pas- 
sage of  the  gallstone ;  and  the  effect  is  always  so  agreeable  to  the  feelings  of 
the  patient  that,  on  the  recurrence  of  the  pain,  he  constantly  asks  for  a  repeti- 
tion of  it ;  and  hi?»  wishers  should  be  complied  with.  If  a  warm  bath  caunt^ 
be  procured,  fomentutions,  or  a  large  linseerl  poultice,  should  be  applie<l  over 
the  alKlomen.  Dry  heat  is  always  at  hand,  and  hot  flannels,  hot  sand,  or  hot 
chamomile  flowers  aflord  some  relief. 

Bleeding  durin<^  the  pas^sage  of  a  gallstone  is  injurious;  for,  by  debilitating 
the  muscular  flbre,  it  Ls  rendered  more  irritable,  and  C(mse<juently  its  con- 
traction is  irregular,  morbid,  and  prolonged.  If  local  pain  be  great,  and  ap- 
prehension be  entertained  that  the  duct  may  have  inflame<l  in  consequence  of 
irritation  it  has  suffered,  a  few  leeches  to  the  side,  or  a  few  ounces  of  blood 
taken  by  cupping,  are  admissible ;  but  this  practice  is  rarely  necessary. 

The  calculus  having  passed,  and  the  patient  being  relieved,  the  sci>retioiis 
of  the  liver  should,  if  possi})le,  be  rendcR^d  more  healthy ;  and  a  short  course 
of  neutral  salts,  or  of  the  Cheltenham  or  Leamington  waters,  ought  to  be  taken 
in  this  countrv.  Nicmever  writes  that,  under  the  use  of  the  Karlsbad  waters, 
immense  (|uautities  of  gallstone^s  are  evacuated  with  proj>ortionately  little 
difficulty.  The  same  is  true  of  other  alkaline  mineral  waters,  such  as  Vichv, 
Marienhad,  and  Kissingen. 

The  radical  treatment  of  biliary  calculi  ought  to  be  attempted  during  the 
intervals  between  the  attacks  of  gallstone  colic.  Lutten,  on  this  principle, 
describes  the  treatment  of  biliary  calculi  under  two  heads: 

( 1.)  Sohrtif.i  believed  to  act  on  the  calculi.     These  are, — 

(a.)  Alkaline  solvenfi*,  which  are  to  be  preferred  above  all  others.  Under 
their  influence  the  calculi  seem  to  be  really  dissolved  or  broken  up,  so  as  to 
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disappear  without  leaving  any  trace  ;  but  more  usually  they  are  expelled  en- 
tire in  abundant  bilious  evacuations.  This  alkaline  treatment  comprises 
various  medicines,  such  as  the  fixed  alkalies,  soap-lye,  salts  of  soda,  carbonate 
of  ammonia;  but  especially  he  recommends  the  waters  of  Vichy,  Vals,  Karls- 
bad, and  Ems.  These  waters  are  used  as  drinks  and  as  baths ;  and  they  must 
be  employed  perseveringly,  at  different  periods,  during  several  years  in  suc- 
cession. 

(6.)  Duramde^s  remedy,  proposed  bv  himself  in  1790,  which  consists  in  the 
administration  of  half  a  drachm  to  a  drachm  every  day,  in  the  morning,  of  a 
mixture  composed  oi fifteen  grammes  {i.  e,,  about  3iii)  of  sulphuric  ether,  and 
ten  grammes  (i.  c,  about  3ii)  of  o^^  of  turpentine,  has  enjoyed  a  reputation  as 
a  solvent  of  biliary  calculi  ever  since  that  time.  It  has  been  extensively 
used  and  greatly  recommended  by  many  Continental  physicians,  especially 
by  Richer,  Soemmering,  and  Martin-Solon ;  and  in  this  country  (Jopland 
speaks  favorably  of  it ;  but  whatever  virtue  the  remedy  may  possess  as  a  sol- 
vent is  probably  due  more  to  the  ether  than  the  turpentine,  the  former  being  a 
ready  solvent  of  cholesterin  (Waring).  The  dose  is  to  be  gradually  in- 
creased till  about  a  pound  of  this  mixture  has  been  taken.  Its  mode  of  action 
is  not  known ;  but  where  it  has  succeeded,  the  calculus  has  been  expelled 
without  being  dissolved.  It  seems  in  some  way  efficient  in  promoting  the  ex- 
pulsion of  calculi,  rather  than  acting  as  a  solvent.  Recently,  says  Niemeyer, 
various  substitutes  have  been  proposed  in  place  of  Durande^s  remedy,  and 
also  variations  from  the  original  dose.  One  is  also  a  popular  remedy — a  mix- 
ture of  oil  of  turpentine,  9ii,  with  3i  of  spirits  of  sulphuric  ether — which  has 
been  prescribed  in  drop  doses  by  Rademaciier. 

(c.)  Diet  has  a  great  influence  upon  the  quality  of  the  bile.  Fresh  laxative 
vegetable  food,  grapes,  fruits,  and  whey,  ought  to  constitute  the  staple  articles 
of  a  regulated  diet.  All  fat  should  be  as  much  as  possible  excluded  from  food, 
and  the  plainest  diet,  in  the  form  of  roasted  meats  or  boiled  meats,  with  vege- 
tables and  farinaceous  food,  should  be  rigidly  proportioned  to  the  wants  of  tne 
system.  The  drinks  should  be  water  or  lemonade,  and  an  avoidance  of  alco- 
holic or  malted  stimulants. 

(2.)  Treatment  which  seeks  to  assxtage  pain, — With  this  end  in  view  Lutten 
prescribes  opium  in  larger  doses  than  those  already  mentioned — namely,  2J  to 
o  grains  of  solid  opium  at  once;  but  he  considers  the  hypodermic  injection  of 
aohUion  of  morphia  as  preferable  (Nouveau  Dictionnaire  de  Medecine  et  de 
Chirurgie  Pratiques;  also,  SociHe  Med,  de  Paris,  1866;  and  Sydenham  Society's 
Biennial  Retrospect  for  1865-66). 

Dr.  Waring  considers  that  the  intense  agony  is  more  effectually  relieved  by 
these  large  doses  of  opium  than  by  any  other  remedy,  particularly  if  it  be 
combined  with  the  use  of  the  hot  bath.  He  also  prescribes  two  grains  of  solid 
opium,  or  ngxl  of  the  tincture  of  opium,  either  by  mouth  or  in  the  form  of 
enema,  to  be  repeated  in  half  an  hour  if  the  pain  is  not  relieved.  It  may  also 
be  advantageously  combined  with  a  full  dose  of  ether  or  chloroform. 

Dr.  Thudichum  regards  opium  in  such  cases  rather  as  an  auxiliary  than  as 
a  remedy  to  be  relie<i  on  alone ;  and  he  speaks  strongly  of  the  danger  of  over- 
dosing such  patients  with  opiates  (Ranking's  Abstract,  1863,  xxxvii,  quoted  by 
Waring). 

Large  draughts  of  hot  water,  containing  carbonnte  of  soda  in  solution  (3i-"3" 
to  twenty  ounces  of  water)  gives  more  immeiiiate  relief  than  any  other  means, 
acconling  to  the  exrx»rience  of  Dr.  Prout.  The  first  dose  or  two  may  be 
rejected;  but  the  addition  of  a  few  drops  of  laudanum  and  steady  persever- 
ance in  the  remedy  will  eventually  insure  its  success  (Murchison). 
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Section  XIV. — Diseasbs  of  the  Peritoneum. 

PERITONITIS. 

Latin  Eq.,  Pei'itonitii ;  Frknch  £q.,  Pirifonite;  German  £q.,  Bauehfellentxmkim^; 

Italian  Eq.,  Peritoniiide 

Definition. — An  inflammatimi  of  the  serous  membrane  lining  the  cavity  of  ike 
abdom^n^  and  covering  the  viscera  contained  in  tliai  cavity. 

Pathology. — The  peritoneum,  like  the  pericardium  and  pleura  (o.  v.,  p.  325, 
576),  is  liable  to  inflammatory  processes,  either  acute  or  chronic,  in  their 
progress. 

Acute  inflammation  of  the  peritoneum  (as  of  all  serous  membmnes)  begins 
in  the  connective  fibrous  tissue,  which  becomes  red  and  injected,  with  prdif- 
eration  of  it"*  elements ;  and  at  length  the  same  phenomena  pervade  the  serous 
membrane  itself,  when  free  exudation  occurs,  either  as  a  fibrinous  material  or 
as  a  serous  fluid,  with  or  without  puS'-corpuscles. 

Its  color  when  inflamed  is  a  bright  arterial  scarlet  hue — being  first  dotted 
with  a  number  of  small  red  points,  which  become  confluent,  and  form  streab 
and  patches,  which  in  their  turn  coalesce;  or  a  small  central  nucleus  of  inflam- 
mation may  form  and  spread  till  the  whole  extent  of  the  peritoneum  is  one 
entire  bright  red  color.  In  addition  to  the  redness,  some  interstitial  growth 
or  exudation  accompanies  difluse  inflammation  of  the  peritoneum,  so  that  the 
membrane  loses  its  transparency  and  is  thickened.  When  redness  does  noC 
exist,  opacity  is  often  the  only  evidence  of  the  previous  existence  of  the  inflam- 
matory state.  The  consistence  also  of  the  suoperitoneal  tissue  is  greatly  im- 
paired, and  rendered  ea.sily  lacerable,  so  that  the  i>eritoneum  is  capable  of 
being  detached  in  considerable  portions.  This  inflammation  may  terminate 
by  resolution,  or  it  may  advance  to  the  effusion  of  serum.  The  quantity  may 
be  trifling,  not  exceeding  a  few  ounces,  but  occasionally  it  is  large,  fills  thi? 
cavity  of  the  abdomen,  and  constitute.^  inflammatory  dropsy. 

The  exudation  may  be  of  the  fibrinous  type,  when  coagulation  of  the  efliL««l 
fluids  tends  to  occur,  and  the  opposed  surfaces  to  be  glued  together.  In  some 
cases,  however,  the  fluid  predominates,  and  the  fibrinous  coagulatetl  maaK^ 
are  loose,  so  as  to  float  unattached  in  the  serum ;  or,  of  such  co"nsL<tence  as  to 
unite  op|K)site  parts  together,  and  of  such  extent  as  sometimes  to  form  an 
adventitious  membrane,  covering  the  entire  surface  of  the  abdominal  walls  a« 
well  as  the  whole  of  the  intestines.  The  period  at  which  organization  of  the 
lymj)h  thusfflused  may  begin,  Mr.  Hunter  determincni  to  be  about  twenty-four 
li<mrs.  If  the  disease  proceeds,  pus  forms,  sometimes  not  to  a  greater  amount 
than  a  few  ounces;  but  in  other  cases  it  amounts  to  many  pints,  or  even  fill?* 
the  whole  of  the  abdominal  cavity.  Ulceration  of  the  peritoneum  is  not 
frequent,  and  generally  takus  place  from  without  inwanls,  as  from  a  perforat- 
ing ulcer  of  the  small  or  large  intestines,  or  from  the  rupturing  of  an  absce*» 
or  other  tumor.  The  difl*erent  acute  inflammations  described  have  been  men- 
tioneil  as  though  succeeding  each  other;  but  in  many  instancies  all  these  dif- 
fert»nt  forms  coexist  in  different  parts  of  the  |)eritoneuin  at  the  same  time,  and 
perhaps  have  been  irregularly  set  uj). 

Experience  has  also  shown  that  although  the  structure  of  the  peritoneum 
appears  to  be  uniformly  the  same,  yet  certain  parts  f)f  it  are  moiv  liable  to 
inflammation  than  others,  as  the  convex  surface  of  the  liver  or  spleen,  the 
right  iliac  fossa,  the  surface  of  the  small  intestine,  and  in  females  the  broad 
ligament^,  the  Fallopian  tubes,  and  the  parts  immediately  adjoining  them,  as 
also  the  space  covering  the  rectum  and  bladder.  The  parts  the  mo^t  rarely 
affected  are  those  covering  the  stomach,  bladder,  omentum,  and  the  mesentery. 
It  will  be  siK?n  that  the  liability  of  different  parts  of  the  i)eriloneum  to  inflam- 
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matioD  is  in  proportiou  to  the  liability  of  the  organs  they  cover  to  become  dis- 
eased, and  that  these  partial  inflammations  are  for  the  most  part  the  result  of 
contiguous  irritation.  The  tendency  to  peritonitis  also  is  much  greater  in 
persons  affected  with  scrofula^  morbus  Brightii,  and  other  exhausting  diseases, 
as  well  as  in  women  at  the  menstrual  periods,  than  in  healthy  persons. 

The  forms  of  peritonitis  to  be  distinguished  are, — (a.)  Metro-peritonitisy  or 
puerperal  peritonitis;  (b.)  Chronic  peritonitis;  (c)  Suppurative  peritonitis ; 
(d.)  Tubercular  peritonitis ;  (e.)  Adhesive  peritonitis;  to  which  may  be  added 
(f.)  Encysted  inflammatory  products  and  local  adhesions  of  the  parts  opposed 
to  each  other.  These  forms  indicate  at  once  a  local  source  of  irritation  as  the 
immediate  cause  of  the  peritonitis. 

*  Symptoms. — Peritonitis  may  be  acute  or  chronic,  partial  or  general.  It  is 
occasionally  ushered  in  by  some  previous  shivering  and  fever,  but  in  many 
cases  there  are  no  preliminary  symptoms.  The  symptoms  of  peritonitis  from 
perforation  of  the  intestine  or  stomach  are  characterized  by  the  suddenness 
and  intensity  of  pain,  often  referred  to  a  particular  region  of  the  abdomen  ;  but 
the  whole  abdomen  soon  becomes  painful  to  pressure.  The  pain  is  constant, 
exquisite,  and  leads  to  such  lowering  of  the  hearths  action  that  death  rapidly 
follows  by  asUienia,  preceded  by  the  most  marked  symptoms  of  collapse. 

If  acute  peritonitis  should  not  terminate  by  resolution,  but  by  effusion  of 
serum  or  of  lymph,  the  patient  complains  of  a  sevei*e  pain  in  the  abdomen, 
which  is  increased  on  pressure.  He  lies  on  his  back,  fearing  to  move.  His 
pulse  is  from  90  to  120,  and  peculiar,  as  an  inflammatory  pulse.  In  propor- 
tion as  it  is  frequent,  so  is  it  smaller.  The  tongue  is  coated,  and  the  bowels 
constipated  or  regular.  If  serum  be  effused,  that  event  can  often  be  deter- 
mined by  fluctuation,  or  by  percussion  in  some  parts ;  or  if  lymph,  by  a  rub- 
bing sound  heard  under  the  stethoscope  when  the  abdominal  movements  of 
respiration  are  not  suppressed.  The  course  of  these  forms  of  acute  peritonitis 
varies  from  a  few  hours  to  ten  or  fourteen  days. 

When  acute  peritonitis  terminates  in  effusion  of  pus,  the  symptoms  are 
infinitely  more  formidable.  The  pain  in  the  'abdomen  is  often  the  severest 
that  human  nature  can  suffer.  The  patient  lies  on  his  back,  but  his  legs  are 
drawn  up  and  bent  so  as  to  relax  as  much  as  possible  the  abdominal  muscles. 
By  fixing  his  pelvis  he  endeavors  to  keep  the  abdomen  still ;  he  is  restless, 
and  unable  to  bear  the  slightest  pressure,  not  even  the  weight  of  a  sheet,  and 
is  incessantly  tossing  his  arms  about  in  every  direction.  The  state  of  his 
tongue  and  bowels  is  similar,  perhaps,  to  what  has  been  described ;  but  his 
pulse  is  excessively  small  and  rapid,  varying  from  180  to  150,  while  the  pa- 
tient is  often  distressingly  affected  oy  retching  and  vomiting.  These  symptoms 
perhai)s  continue  without  intermission  for  twenty-four,  forty-eight,  seventy- 
two,  or  more  hours ;  when,  with  or  without  some  previous  shivering,  pus  is 
effused,  and  the  pain,  from  being  agonizing,  is  now  bearable.  The  subsidence 
of  the  pain,  however,  is  not  followed  by  any  amendment ;  on  the  contrary,  a 
most  alariniiig  eollai)se  succeeds, — a  cold  clammy  sweat  breaks  out  over  the 
body,  while  hiccup,  and  a  pulse  hourly  increasing  in  frequency,  proclaim  the 
entire  hoiHjlessness  of  the  patient's  surviving  beyond  a  few  hours. 

When  acute  peritonitis  is  local — confined,  for  instance,  to  the  surface  of 
the  liver  or  other  organ — the  pain  is  often  limited  to  that  part,  while  the 
other  symptoms  vary  according  to  the  severity  of  the  affection  and  the  organ 
whose  covering  is  aftected. 

Chronic  peritonitis  often  takes  place  to  a  great  extent,  and  yet  without  any 
great  amount  of  suflering.  The  symptoms  are  rather  those  of  abdominal 
0oreuess  and  uneasiness  than  of  pain,  together  with  a  full  but  sometimes  rapid 
pulse.  The  intestines,  indeed,  may  be  glued  together,  and  sometimes  pus  has 
oeen  found  effused,  without  the  patient  suffering  more  than  in  ascites.  When 
chronic  peritonitis  is  partial,  as  of  the  liver  or  spleen,  the  patient  oft^n  expe- 
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riences  a  dragging  pain,  which  is  increased  by  a  change  of  position,  and  ari0ei 
from  the  parts  being  suspended  by  adhesion. 

Causes. — Inflammation  of  the  peritoneum  often  manifests  itself  duriog  tke 
course  of  some  specific  disease,  such  as  patxidal  feverttj  scarlet  jevtr^  Brighft 
dUease,  s^cTofula,  and  the  like.  Mechanical  violence,  as  the  kick  of  a  hone, 
or  a  penetrating  wound,  the  operation  for  hernia,  lithotomy,  ovariotomy,  gv- 
trotomy,  or  of  paracentesis,  are  occasional  causes.  Rupture  of  the  intestine 
from  ulceration,  or  the  bursting  of  an  abscess  or  of  an  aneurismal  tumor  into 
the  abdominal  cavity,  are  examples  of  another  class  of  causes.  Errors  of 
diet  and  drink,  and  especially  frequent  intoxication,  are  also  occasional  causei^ 
The  disease  termed  gin  colic  is  a  chronic  inflammation  of  the  peritoneum.  Bad- 
den  and  great  changes  of  temperature  are  also  causes,  e8|)ecially  in  women  at* 
the  period  of  menstruation.  Intussusception  of  the  intestine,  or  strangulation 
of  the  intestine  from  hernia,  or  other  accidents,  are  also  occasional  causes.  As 
a  secondary  disease  it  is  frequently  produced  by  hepatitis,  splenitis,  enteritis, 
and  by  cxtncerous^  fyphoidy  and  tnherctihr  deposits  in  the  subperitoneal  tissue. 

Children  sometimes  die  of  ])entonitis  after  fevers ;  but  the  disease  is  most 
common  between  the  ages  of  twenty  and  forty.  Women  appear  to  die  more 
frequently  from  it  than  men ;  this  greater  liability  to  peritonitis  in  the  female 
arising,  perhajjs,  from  the  great  sympathy  between  the  uterus  and  the  perito- 
neum— ^a  sympathy  which  is  strongly  marked,  not  only  at  the  period  of  men- 
struation, but  also  at  the  time  of  parturition.  At  the  latter  period,  indeed, 
puei-peral  peritonitis  often  becomes  contagious  among  parturient  females. 

Diagnosis. — The  pain  being  greatly  increased  on  pressure,  and  the  pulse 
rapid,  together  with  the  general  uneasiness  and  evident  danger  of  the  patient, 
readily  distinguish  peritonitis  from  colic.  Its  salient  points  of  diflerence 
from  enteritis  will  be  noticed  under  that  head. 

Prognosis. — Partial  peritonitis  often  terminates  without  in  any  sensible 
degree  impairing  the  general  health.  Thus  we  often  find  extensive  adhesions 
of  the  liver  without  any  marked  symptoms,  as  well  as  limited  opacities  of  the 
membrane.  In  every  case,  however,  in  which  the  structure  of  the  perito- 
neum is  thickened  or  otherwise  impaired,  the  patient  may  recover,  but  gen- 
erally he  relapses  and  dies  of  dropsy;  for  the  peritoneum,  like  all  other  serous 
tissues,  appears  to  posse^<s  little  power  of  restoration  after  disea.<e.  Evenr 
attack  of  acute  inflammation  is  of  grave  imp<jrt,  and  when  pus  is  efl\ised  it  b 
very  generally  fatal ;  neither  will  the  patient  likely  recover  if  the  }x^ritonitis 
is  caused  by  subperitoneal  tubercles,  typhoid  or  cancerous  lesions. 

Treatment. — The  treatment  of  acute  peritonitis  must  l>e  active — the  activ- 
ity of  the  treatment  being  proj)ortioned  to  the  amount  of  pain,  the  rapidity 
of  the  pulse,  and  iiitonsity  of  the  inflammatory  fever,  which  is  frequently 
marked  by  the  peculiar  depressing  influence  of  the  inflammation  on  the 
heart's  action.  In  the  milder  forms  of  the  disease,  when  the  pain  is  bearable, 
and  the  pulse  stea<ly  and  un<ler  100,  twenty  leeches  over  the  abilomen,  fol- 
lowed by  warm  fomentati<ms,  together  with  the  admiuistratiim  of  opium  in 
frequently  re|Hmted  grain  doses,  ought  to  l)e  the  biu<is  of  treatment.  In  the 
s<iverer  tonus  of  disease  the  first  indication  is  to  relieve  jMiin.  The  stomach 
may  be  unable  to  retain  food;  and  vomiting  may  be  present.  Under  .*«uch 
circumstances,  Dr.  Anstie  has  found  great  benefit  fnmi  the  injection  }tfr 
rectum  of  a  pint  of  strong  meat  soup  slowly  thrown  up  in  three  sucx-csysive 
portions.  About  three  hours'  relief  of  pain  was  obtained,  when  a  new  inje<*- 
tion  of  soup  being  given,  the  same  relief  to  pain  followed,  and  the  pulse  tell 
from  124  to  104.  Small  (piantities  of  broth  and  wine  could  then  l>e  borne  bv 
the  stomach,  which  wei*e  administered  every  two  hours  (op.  cit,  p.  117).  All 
action  of  the  })owels  shouhl  be  prevented  for  several  days.  Opium  should  be 
given  in  doses  of  one  to  two  grains,  rej)eated  as  often  a«  its  efR»cts  subside — 
generally  every  two,  thr(»e,  or  four  hours.  Morphia  may  be  given  in  doses  of 
a  <juarter  to  half  a  grain,  and  similarly  rejK^ated.     Morphia  combined  with 
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chloroform,  as  in  the  formula  for  chloromorphine  or  chtorodyne,  will  be  found 
useful  in  allaying  pain. 

Leeches  applied  to  the  abdomen  is  the  only  method  of  bloodletting  likely 
to  be  useful,  and  a  poultice  afterwards  may  be  required  to  encourage  the 
bleeding  in  sthenic  eases.  It  is  not  proven  that  calomel^  given  for  the  purpose 
of  inducing  mercurialism,  has  any  curative  tendency  in  peritonitis.  It  has 
been  prescribed  traditionally;  but  the  experience  of  Dr.  Taylor  regarding 
meretiry  in  pericarditis,  as  well  as  of  other  physicians  regarding  the  influence 
of  mercury  generally  in  the  cure  of  these  inflammations,  tends  to  discard  it 
now  from  our  methods  of  cure  in  such  affections.  Fomentations  are  to  be 
diligently  employed,  on  the  same  principle  as  described  under  enteric  fever, 
vol.  i,  p.  o47. 

Niemeyer  recommends  that  the  entire  abdomen  be  covered  with  cold  com- 
presses and  renewed  every  ten  minutes ;  at  the  same  time  he  acknowledges, 
that  warm  cataplasms  are  better  borne  than  cold  compresses  by  many 
patients. 

In  chronic  peritonitis  iodide  of  potassium  combined  with  alkalies  I  have 
found  a  most  useful  combination ;  together  with  inunction  of  the  abdomen 
with  the  iodine  ointment. 

-  Acute  peritonitis  has  also  been  treated  by  ouinine  alone,  in  large  and  re- 
peated doses,  by  M.  Beau,  at  the  Hopital  de  la  Charity.  The  remedy  was 
given  in  the  proportion  of  twenty  to  thirty  grains  of  the  drug  in  the  twenty- 
four  hours.  When  the  abdomen  can  bear  pressure,  a  flannel  roller  should  be 
firmlv  applied  round  the  body. 

Chronic  vomiting  is  one  of  the  most  distressing  concomitants  of  this  affec- 
tion, and  is  to  be  met  by  effervescing  draughts,  combined  with  iijji  or  nj2ii 
of  dilute  hydrocyanic  aeid,  or  with  nj^iii  to  ttj^v  of  titid.  opii.  One  or  two 
drops  of  creasote  in  some  aromatic  water  may  also  be  tried.  These  are  per- 
haps our  most  efficient  remedies;  "but  the  physician,"  says  Sir  Robert  Chris- 
tison,  "ought  not  to  be  surprised  if  he  finds  all  these  remedies  ineffectua]." 
Diarrhoea  also  is  common,  so  that  it  is  almost  always  necessary  to  combine 
any  laxative  remedy  with  some  opiate;  and  sometimes  the  bowels  are  so  sin- 
gularly irritable  as  to  oblige  us  to  abandon  all  opening  medicine,  and  to  pre- 
scribe astringents,  as  Icitw,  catechu,  or  hwmatoxylum,  or  else  the  mistura  cretot 
eomposita  c.  opio,  and  even  pure  opium,  to  the  amount  of  two,  three,  or  four 
grains  a  day.  Sir  Robert  Christison  speaks  highly  of  the  acetate  of  lead  in 
these  cases;  but  under  any  treatment  this  symptom  is  dangerous  and  dis- 
tressing. 

The  diet  of  the  patient  in  the  acute  forms  of  peritonitis  should  be  of  the 
mildest  and  least  stimulant  kind. 


ASCITES. 

IjATis'Eq.f  Ascites;  French  Eq.,A8eite;  German  Eq.j  Ascites — Syn.jBauchwaaser- 

suchi ;  Italian  'Kq.,Ascite. 

Definition. — A  collection  of  serum  slowly  effused  by  transudation  into  the  cavity 
of  the  peritoneum. 

Patnology  and  Morbid  Anatomy. — Cases  of  ascites  are  often  examined 
after  death,  in  which  no  affection  of  the  peritoneum,  or  of  any  organ  or  tissue, 
can  be  discovered.  More  commonly,  however,  the  peritoneum  shows  evidence 
of  having  been  either  acutely  or  chronically  inflamed,  some  viscus  diseased, 
such  as  the  liver  or  the  heart,  or  some  tumor  pressing  on  the  large  vessels, 
and  causing  the  effiision  which  constitutes  the  ascites,  in  conseauence  of  the 
hyperdistension  of  small  bloodvessels.  It  may  also  be  the  result  of  tubercu- 
lous or  carcinomatous  affections. 
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The  most  frequent  concomitant  affection  with  ascites  is  disease  of  the  hetit 
and  large  bloodvessels,  to  which  it  is  believed  that  at  least  one-fourth  of  til 
the  cases  of  ascites  is  owing.  In  these  cases  the  cavities  of  the  heart  Uf 
often  enlarged,  and  their  walls  either  hypertrophied  or  atrophied,  or  the  vilTei 
are  ossified,  or  their  action  otherwise  imi)eded,  and  the  aorta  may  be  poudij 
— its  elasticity  and  contractility  being  impaired  by  calcareous  or  other 
degeneration. 

Morbid  states  of  the  liver  and  spleen  are  the  next  most  frequently  asio- 
ciated  affections.     These  organs  may  be  found  in  ever}'  possible  state  and 
.  stage  of  disease. 

Sometimes  anajunrca  accompanies  amies.  It  is  an  infiltration  of  serous  flaid 
amongst  the  elements  of  the  general  connecting  or  areolar  tissue  of  the  body, 
passing,  therefore,  up  through  and  amongst  the  more  loosely  connected  paitR 
of  the  body  generally,  such  as  between  the  skin  and  the  muscles.  In  the(»e 
cases  the  areolar  tissue  is  found  in  various  states :  in  some  cases  the  inter- 
spaces or  areolae  are  greatly  enlarged,  while  the  tissue  it^lf,  generally  thick- 
ened, tears  most  readily  in  some  cases,  while  in  others  it  is  not  only  greatly 
thickened,  but  also  greatly  indurated.  The  fluid  which  it  contains  is  gener- 
ally limpid ^nd  water\',  composed  merely  of  the  serous  part  of  the  blood; 
while  in  other  instances  the  fluid  is  viscid,  contains  lymph,  and  the  organii- 
able  elements  characteristic  of  inflammatory  origin. 

The  quantity  of  fluid  contained  in  the  abdomen  in  cases  of  ascites  variett 
from  a  few  ounces  to  many  gallons :  three  to  four  gallons  are  by  no  mean^ 
unasual,  and  as  much  as  eighteen  gallons  are  said  to  have  been  drawn  off  at 
one  time  by  the  oi>eration  of  paracentesU,  The  quality  of  this  fluid  yarief>. 
In  color  it  is  generally  green  or  yellow ;  in  consistence  viscid,  often  con- 
taining so  much  coagulated  matter  as  to  be  incapable  of  flowing  through  the 
canula. 

Symptoms. — The  symptoms  of  ascites  are  extremely  well  marked,  but  vary 
in  some  degree  according  to  the  cause,  so  that  it  is  better  to  give  first  a  gen- 
eral outliiio  of  it**  more  prominent  features,  and  afler>vards  to  point  out  thiw? 
particular  symptoms  which  indicate  the  cause  from  which  it  springs. 

In  ju«cites,  if  the  ([uantity  of  fluid  effused  be  considerable,  the  abdomen  u« 
distended  an<l  shining,  with  a  number  of  large  superficial  veins  creepin)^ 
over  its  surface.  From  the  weight  of  the  abdomen,  the  gait  of  the  i>ati'ent 
is  upright,  like  that  of  a  pregnant  woman  ;  and  if  anasarca  be  present  he 
generally  walks  with  his  legs  widely  apart.  In  bed  he  is  unable  to  lie  down, 
on  account  of  the  fluid  in  the  abdomen  gravitating  towards  the  chest  and 
compressing  the  lungs,  .<o  that  he  is  obliged  to  be  raised  towards  the  head  and 
shoulders. 

If  aiuLsarea  be  limited  to  the  lower  extremities,  the  upper  pf)rtion  of  the 
l>t)dy  is  in  general  greatly  emaciated,  the  sharp  and  pinched  features  and  the 
withered  arms  forming  a  striking  contrast  to  the  protuberant  alnlomen  and 
swollen  legs.  On  the  eontrar}',  if  nmimrcxx  be  general,  as  the  true  significa- 
tion of  the  wonl  implies,  the  trunk,  the  arms,  the  hands,  the  eyelids,  and  fatv 
generally,  are  tumid  and  swollen  io  a  most  unsightly  degree.  The  urine  is 
often  detective  in  quantity,  but  is  sometimes  natural  and  sometime**  in  cxci^^-*. 
The  skin  is  dry,  and  the  patient  thirsty;  his  a[)petite  greatly  impaired,  and 
his  spirits  generally  greatly  deprt»ssed. 

The  progress  of  ascites  is  seldom  accompanied  by  any  severe  c<mstitutional 
symptoms.  Hronchitis  may  take  place,  or  the  urine  may  become  nearly  suj>- 
prcssed,  and  similar  effusions  may  occur  in  the  cavities  of  the  pleune. 

The  fav()ral)le  circumstances  are,  the  secretion  of  urine  being  re-established 
and  becoming  natural,  the  subsidence  of  the  anasarca  and  of  the  ascites,  and 
then  a  gra<lual  return  to  health. 

The  pn^M'uce  of  water  in  the  abdomen  may  be  (h'termined  by  perciLssiou 
of  that  cavity ;  and  the  l>est  mode  is  to  place  one  hand  on  the  abdomen,  and 


CAUSES   OF    ASCITES.  727 

to  give  a  sharp  but  gentle  tap  on  the  opposite  side  with  the  fingers  of  the 
other,  when,  it  water  be  present,  a  fluctuation  will  be  felt.  If,  however,  the 
quantity  of  fluid  be  small,  the  fluctuation  is  best  felt  by  percussing  the  side 
of  the  abdomen  from  before  backwards.  The  distension  and  peculiar  form 
of  the  abdomen  is  characteristic.  So  long  as  the  effusion  is  moderate,  the 
shape  of  the  belly  will  change  with  every  position  of  the  body.  If  he  stands, 
the  lower  part  of  the  belly  is  prominent — if  he  lies  down  it  is  broad. 

The  existence  of  fluid  in  the  areolar  tissue  of  the  trunk  or  extremities  con- 
stituting anasarca  is  determined  by  the  finger  leaving  a  mark  or  "  pit ;"  and 
the  fluid  being  thus  displaced,  the  part  does  not  recover  its  original  form  and 
fulness  for  some  seconds,  and  is  said  "to  pit  on  pressure,** 

The  ascites  may  form  suddenly,  and  the  abdomen  of  the  patient  may  be 
distended  in  a  few  hours,  or  the  fluid  may  take  weeks  or  months  to  accumu- 
late. The  duration  of  the  disease  is  indefinite.  If  the  effusion  be  general, 
the  patient*s  life  may  terminate  in  a  few  days;  but  more  commonly  the  affec- 
tion is  chronic,  and  the  patient  survives  many  weeks  or  months.  Such  are 
the  more  general  phenomena  of  ascites  and  of  anasarca;  but  it  is  now  neces- 
sary to  pass  to  those  particular  forms  which  constitute  its  varieties. 

Causes. — Ascites  sometimes  results  from  the  large  effusion  of  serum  which 
is  poured  out  occasionally  into  the  cavity  after  undue  exposure  to  cold  and 
wet.  To  this  form  the  name  of  active  ascites  has  been  given ;  and  although 
such  cases  have  not  the  marked  symptoms  of  inflammation,  such  as  pain,  yet 
the  febrile  reaction  which  generally  accompany  such  cases,  and  the  fact  that 
they  yield  to  those  remedies  which  subdue  the  inflammatory  tendency,  indi- 
cate such  a  connection.  There  are  cases  of  a  similar  kind  in  which  the  ascites 
obviously  results  from  chronie  peritonitis;  and  now,  although  the  patient 
sometimes  suffers  much  pain,  more  commonly  this  symptom  is  wanting,  or 
only  occurs  in  occasional  paroxysms.  In  this  latter  form  the  patient  generally 
appears  to  die  from  the  conjoint  effects  of  anasarca  and  of  ascites.  The  urine 
is  scanty,  and  may  be  free  trom  albumen  in  both  these  forms  of  disease. 

The  forms  of  ascites  resulting  from  the  following  causes  are  examples  of 
passive  ascites,  because  they  are  all  explicable  by  the  fact  that  the  cause  tends 
ultimately  to  retard  the  flow  of  blood  through  the  system  of  the  venaportce. 

A  diseased  heart,  or  diseased  state  of  the  aorta,  is  ofien  the  primary  cause 
of  ascites.  The  heart's  sounds,  its  impulsion,  together  with  the  character  of 
the  pulse,  will  indicate  the  particular  lesion  under  which  the  patient  labors, 
as  explained  under  cardiac  diseases.  Dropsy  from  this  cause  may  first  show 
itself  either  bv  effusion  into  the  abdomen  or  into  the  areolar  tissue  of  the 
lower  extremities,  causing  anasarca.  When  effiision  has  taken  place,  it  is 
often  remarked  that  the  action  of  the  heart  becomes  more  regular,  its  impulse 
more  natural,  the  pulse  slower  and  steadier,  while  perhaps  the  murmur  also 
may  disappear.  This  apparent  amendment,  however,  is  fallacious ;  the  drop- 
sical symptoms  incTcase,  effusion  takes  place,  first  into  one  cavity  and  then 
into  anotner,  so  that  the  patient  seldom  long  survives  its  fatal  symptom. 
The  urine  in  this  form  of  dropsy  is  generally  deep  in  color,  small  in  quantity, 
and  of  a  healthy  density. 

Dise^ises  of  the  liver  offer  the  best  illustration  of  how  morbid  states  obstruct- 
ing the  portal  circulation  are  the  main  causes  of  passive  or  mecJianical  ascites. 
\\  hen  ascites  arises  from  a  diseased  livery  that  viscus  is  generally  enlarged ; 
but  mere  enlargement  is  not  a  common  condition  giving  rise  to  ascites.  The 
liver  in  most  instancies  is  smaller  than  usual ;  it  is  contracted  and  condensed, 
HO  that  its  shrunk  and  diminished  bulk  compresses  the  portal  circulation. 
The  condensation  is  also  of  a  jKJCuliar  kind.  It  generally  results  from  a  com- 
pression of  the  pro))er  hepatic  sul)stance,  by  a  contracting  tendency  in  the 
new  connective  tissue  which  accompanies  the  iwrtal  vessels — namely,  the  ccj>- 
sttie  of  Glisson,  the  proliferation  of  which  gives  rise  to  the  condition  known  as 
cirrhosis^  or  hobnail  liver.    The  ascites  in  this  case  has  no  new  feature,  except 
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that  the  patient  may  or  may  not  be  jaundiced.  In  the  former  case  all  the 
fluids  efiUsed  are  of  a  yellowish  or  greenish-yellow  color.  The  urine  ako  i» 
loaded  with  bile,  which  is  generally  turned  green  by  the  addition  of  nitric 
acid ;  while  in  a  smaller  number  of  cases  the  bile  appears  to  be  in  a  pecuBar 
state  of  combination  with  the  urine,  so  that  the  acid  has  now  no  efiect  on  it; 
the  urine  likewise  is  always  small  in  quantity,  much  loaded  with  the  urail 
salts,  and  of  a  high  density.  The  bowels  are  diflicult  to  act  upon,  and  the 
mtient  is  liable  to  severe  abdominal  pains,  simulating  chronic  peritonitiiL 
The  pulse  continues  throughout  the  disease  for  the  mast  part  natural,  but  the 
patient  usually  falls  into  a  typhoid  state,  from  which  there  is  no  recovery. 

In  ascites  associated  with  disease  of  the  spleen,  the  viscus  is  uniformly  en- 
larged, and  can  readily  be  felt  occupying  the  left  hypochondriac  region,  and 
thus  the  cause,  though  not  its  exact  nature,  may  be  determined ;  for  we  have 
no  diagnostic  symptoms  denoting  whether  the  spleen  be  simply  hypertmpied 
or  in  a  cancerous  or  tuberculated  state.  The  early  symptoms  are  similar  to 
those  which  occur  in  droi)sy  from  disease  of  the  liver,  and  for  the  moest  part 
are  secondary  to  hepatic  obstruction ;  and  the  termination  of  the  disease,  if 
the  patient  dies,  is  generally  by  hemorrhage  from  the  stomach  and  boweb, 
often  so  profuse  as  to  amount  to  many  pints  in  a  few  hours,  greatly  exhau^- 
ing  the  patient,  and  hastening  the  fatal  issue. 

In  dropsy  from  disease  of  the  kidney  the  urine  may  or  may  not  contain 
albumen;  but  in  the  great  majority  of  cases  it  does  so.  When  albumen  \» 
absent  (as  the  chronic  forms  of  diseased  kidney  are  all  devoid  of  pain ),  we 
are  unable  to  determine  either  the  seat  or  the  nature  of  the  disease  with  which 
ascites  is  associated ;  and  the  ascites  is  con8e<|uently  in  general  attributed  to 
an  affection  of  the  peritoneum,  of  the  liver,  the  spleen,  the  kidneys,  the  heart, 
or  other  viscus. 

The  causes  of  ascites  have  been  already  sufficiently  indicated,  and  may  be 
summed  up  as  comprehending  undue  exposure  to  sucfden  changes  of  tempera- 
ture, loss  of  blood,  obstruction  of  the  portal  circulation  from  morbid  states  of 
the  liver,  or  spleen,  or  heart,  and  especially  from  dilatation  of  the  chambers 
of  that  organ.  The  lesions  of  the  kidnev  associated  with  a.'*<'ites  general! v 
exercise  their  }x?niicious  influence  througli  the  disea^s  of  the  heart  whicL 
supervene  during  their  course.  Such  cases  prevail  ma<t  between  the  agca*  of 
twenty  and  forty-five,  w^hile  cases  from  disease  of  the  heart  and  liver  are  mort 
common  from  the  ages  of  forty  to  sixty. 

Diagnosis. — Ascites  is  readily  distinguished  in  the  male  from  every  other 
intumescence  of  the  abdomen  by  the  fluctuation  on  percussicm.  In  the  female 
it  can  only  be  confounded  with  pregnancy,  or  with  oi'arian  dropsy,  which  ood- 
sists  in  the  accumulation  of  fluid  in  one  or  more  cysts,  generally  multih>cular. 
within  the  substance  of  the  ovary,  or  in  a  serous  cyst  connected  with  the 
uterine  appendages. 

The  grounds  of  diagnosis  may  be  thus  shortly  stated : 

(1.)  The  uniform  and  symmetrical  appearance,  and  general  increased 
breadth  across  the  flanks,  possessed  by  the  abdomen  in  axr//^x  from  the  first, 
contrasted  with  the  general  one-mlcd  growth  of  an  ovarian  tumor. 

(2.)  Percussion  gives  useful  diagnos^tic  results  when  |>erformed  in  the  dif- 
ferent positions  in  which  a  patient  may  be  placed.  In  ovarian  dro|)^y  dull 
sounds  are  fixed  and  invariable  in  one  place,  whatever  position  is  assunu^d  by 
the  patient.  In  ascites  the  dull  sound  follows  the  gravitating  fluid  in  all 
positions. 

The  development  of  hydatids  in  the  abdominal  cavity  may  also  simulate 
ascites,  and  so  may  an  over-<listended  bladder. 

Prognosis. — The  pray no-^ii  in  anasarc*a,  in  young  persons  not  laboring  under 
any  organic  disease,  is  always  favorable.  If,  however,  it  be  consecutive  to 
organic  disease,  a  fatal  termination  is  ultimately  to  be  feared. 

Ascites  arising  Irom  indeterminate  causes  is  often  recovere<i  from;  but  no 
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case  is  free  from  danger,  the  peritoneum  often  being  so  much  impaired  that 
the  function  of  absorption  ceases  to  be  effected  through  it,  and  so  the  disease 
resists  the  action  of  all  remedies. 

Ascites  depending  on  moderate  inflammation  of  the  peritoneum  is  oft«n  re- 
covered from,  and  especially  if  the  inflammation  depends  on  the  action  of 
exposure  to  cold  or  to  paludal  poison. 

Ascites  with  albuminous  urine,  arising  from  mere  functional  disorder  of  the 
kidney,  is  generally  recovered  from ;  but  if  the  structure  of  the  kidney  be  im- 
paired, the  disease  is  always  grave,  and  generally  fatal.  In  a  few  cases,  how- 
ever, the  ascites  may  subside,  and  the  patient  may  continue  well  for  two, 
three,  or  four  years,  when  he  generally  relapses  and  dies. 

Ascites  from  disordered  function  of  the  heart  is  often  recovered  from ;  but 
if  it  depends  on  diseased  structure,  either  of  the  heart  or  large  vessels,  some 
temporary  amendment  may  take  place,  while  the  patient  quickly  relapses  and 
finally  sinks. 

Ascites  depending  on  diseased  structure  of  the  liver  or  of  the  spleen  is 
rarely  recovered  from  unless  the  primary  disease  be  cured. 

Treatment. — When  ascites  occurs  without  any  obvious  organic  cause,  and 
without  albumen  in  the  urine,  the  best  remedy  is  the  bitartrats  of  potash,  ad- 
ministered in  divided  doses,  as  one  drachm  three  times  a  day,  or  every  six 
hours,  or  in  one  large  dose,  as  half  an  ounce,  con4)ined,  if  the  patient's  bowels 
be  confined,  with  ten  to  fifteen  grains  of  jalap.  When  the  smaller  doses  are 
used,  it  is  oflen  exceedingly  useful  to  add  ten  grains  of  the  citrate  or  tartrate 
of  iron  to  each  dose.  If  these  remedies  should  fail,  one-sixth  to  half  a  grain 
of  the  eairact  of  elaterium  every  night,  or  every  other  night,  may  be  given. 
When  ascites  is  accompanied  with  anasarca,  squills  appear  to  afford  most 
relief;  and  by  giving  five  to  eight  grains  of  the  pidvis  scUub  three  times  a  day, 
the  dropsy  is  generally  relieved,  and  the  patient  sometimes  cured.  If  the 
stomach  be  irntable,  half  a  grain  of  opium  should  be  added  to  each  dose,  so 
that  the  remedy  may  be  retained.  When  the  ascites  arises  from  disease  of 
the  heart,  the  ki(hiey  being  sound,  and  the  urine  free  from  albumen,  the 
treatment  must  have  reference  to  the  nature  of  that  disease.  If  the  valves  of 
the  heart  are  diseased,  the  patient,  though  he  cannot  recover,  may  be  greatly 
relieved  by  the  administration  of  tonics,  stimulants,  and  saline  or  drastic  pur- 
gatives. An  ounce  and  a  half  of  camphor  mixture,  with  a  drachm  of  the  spirit 
of  nitrous  ether,  fifteen  minims  of  the  tincture  of  hyoscyamus,  and  a  drachm  of 
the  sulphate  of  magnesia  will  form  a  draught  which,  taken  three  times  a  day, 
will  oflen  greatly  reduce  the  dropsy.  When  the  stomach  will  bear  it,  the 
tincture  of  squills  (nj/x  to  tTj;xx),  with  a  drachm  of  the  acetate  of  potash,  has 
occasionally  succeeded.  Small  doses  of  elaterium,  as  one-eighth  to  one-fourth 
of  a  grain  three  times  a  day,  is  a  medicine  that  is  also  sometimes  useful. 
Should  the  liver  be  merely  inflamed  or  hypertrophie<l,  without  other  altera- 
tions of  structure,  the  dropsy  may  disappear  with  the  cure  of  the  hepatic 
disease.  The  treatment  is  by  bleeding,  if  the  hepatic  lesion  be  the  congestion 
of  inflammation,  and  the  neutral  salts,  such  as  the  sulphates  of  magnetfia  or  of 
soda;  or  should  they  fail,  by  moderate  doses  of  calomel.  Wnen,  however,  its 
structure  is  otherwise  altered,  the  patient  is  seldom  cured;  but  the  disease 
may  still  be  alleviated  and  life  prolonged.  In  this  form  of  ascites  the  patient 
suffers  greatly  from  abdominal  pains,  which  are  relieved  most  effectually  by 
fomentations.  In  these  cases,  also,  the  bowels  are  oflen  greatly  constipated, 
and  require  the  most  powerful  drastic  purgatives,  as  the  black  araught,  castor 
or  eroton  oil,  or  even  elaterium.  In  this  form  of  dropsy,  however,  the  perito- 
neum becomes  more  impaired  in  its  power  to  absorb  the  fluid  than  in  most  of 
the  others;  the  fluid  is  therefore  seldom  reduced,  and  the  patient  generally 
requires  the  last  imi)erfect  resource  of  art — namely,  tapping,  or  pdracentesis. 

Ascites  depending  on  enlarged  spleen  is  also  difficult  of  ture.  If  the  spleen 
be  simply  hypertrophied,  the  bromide  of  potash,  and  the  iodide  of  potassium, 
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in  (loses  of  five  to  eight  grains  three  times  a  day,  have  been  recommendei 
The  patient,  however,  oflen  dies  from  hemorrhage  from  the  stomach  after  ill 
the  more  prominent  symptoms  have  been  relieved. 

My  friend  and  colleague.  Professor  Maclean,  informs  me  that  rubbing  die 
biniodUle  of  mercury y  in  the  form  of  an  ointment,  on  the  skin  over  the  region 
of  the  enlarged  spleen,  has  a  very  marked  beneficial  effect  in  reducing  tke 
enlargement.  The  ointment  is  to  be  rubbed  into  the  skin  while  the  patieitt 
sits  before  a  strong  fire,  or  in  the  rays  of  an  Indian  sun  ;  and,  as  a  further 
evidence  of  efficacy,  the  invalid  soldiers  invariably  ask  to  be  furnished  with 
a  supply  of  the  remedy  when  they  go  from  the  hospital.  The  binicdide  of 
mercury  J  similarly  used,  has  been  noticed  as  of  great  service  in  reducing  the 
swelling  of  a  goitre. 

The  dropsy  which  often  occurs  in  young  chlorotic  women,  in  whom  the 
urine  contains  albumen  (the  kidney  being  healthy  in  structure  though  disor- 
dered in  function ),  is  generally  curable, — the  most  efficient  remedy  being  the 
bitartrate  of  potash  in  drachm  doses  three  times  a  day.  It  acts  as  a  diuretic 
and  as  a  purgative  in  these  cases. 

During  the  course  of  several  of  the  diseases  of  the  digestive  system  that 
have  been  described  in  this  chapter,  immense  distress  and  suffering  ofteo 
occur  from  the  accumulation  and  retention  of  gaseous  fluid  in  some  portioiw 
of  the  intestinal  canal  {tympanitis).  When  this  symptom  reaches  such  an 
extreme  development  as  to  endanger  life ;  and  after  the  introductioo  of  i 
rectum-tube  fails  to  procure  relief,  experience  justifies  the  propriety  of  mak- 
ing a  puncture  into  the  cavity  of  the  bowel  (generally  the  colon),  through 
the  abdominal  parietes,  to  jHjrmit  the  gas  to  escape,  ana  so  relieve  the  tym- 
panitis. Life  may  thus  be  saved,  and  cannot  be  materially  shortened  by 
the  oi>eration,  if  it  is  ])erformed  by  a  trocar  of  the  very  smallest  exploring 
size.  The  air  gradually  and  rapidly  escapes  by  the  very  smallest  orifice, 
which  Ls  rather  a  separation  of  tissues  than  a  wound,  and  soon  closes  up  m 
completely  as  to  leave  no  trace  behind.  The  operation  gives  the  greatest 
passible  relief. 

For  records  of  such  cases  see  American  Journal  of  Med.  Science,  N.  S.. 
xxiv,  p.  548  ;  OhHifi.  Trauj^.y  for  1869,  pp.  47,  48,  bv  Dr.  J.  Braxton  Hicks, 
in  1808  ;  Brit.  Med.  Jonrnaly  for  Oct.  21,  1871,  p.  4(54,  by  Mr.  J.  Hancockt- 
Wathen.  The  opemtion  is  not  the  same  as  that  usually  performed  <m  cattle. 
In  them  it  is  generally  the  r«m<'/?  or  first  stomach  that  U  puncture*!  «Mt- 
Bkide  in  Brit.  Med.  Jounutly  Nov.  4,  1871 ). 


CHAPTER  XXI. 


DISKASES   OF   THE    UKINAKY   SYSTEM. 


SEf-TioN  I. — The  Kidney  and  its  Secretion  in  Relation  to  Diseasi> 

OF   the    l^UINAKY    8ysTEM. 

A  cAKEFrL  study  of  the  structure  and  functions  of  the  kidnev  is  of  the 
greatest  importance  to  the  student  of  medicine  in  relation  to  disea.«ies  of  the 
urinary  organs.  The  determination  of  the  quality  and  <}uantity  of  the  excreta 
eliminated  in  the  form  of  urine  is  indeed  (me  of  the  bt*st  metho<ls  for  enabling 
him  to  determine  not  only  morbid  conditions  of  the  kidney,  but  to  appreciate 
many  changes  which  go  on  in  the  bcnly  during  disease — changers  which  hare 
fre(|uently  been  referred  to  throughout  these  volumes.  In  every  case  of  dis- 
ease (in  wasting,  febrile,  and  constituti<»nal  diseases  especially)  much  may  be 
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learned  regarding  their  natural  history  bv  a  careful  examination  of  the 
urinary  excretion,  and  of  the  microscopic  characters  of  the  sediment,  especi- 
ally when  studied  in  connection  with  the  ranges  of  temperature  of  the  body, 
the  number  of  respirations,  and  the  state  of  the  pulse,  during  daily  periods  of 
twenty-four  hours.  A  formula  has  been  already  suggested  at  pages  245, 246, 
248,  and  249,  vol.  i,  as  a  method  to  be  followed  in  daily  records ;  and  it  is 
now  clearly  understood  that  the  absolnte  amount  excreted  in  a  given  time,  and 
referring  that  amouytt  to  body-weight,  are  the  only  conditions  which  will  yield 
anything  approaching  to  accurate  scientific  results  (Parkes).  "  In  a  medi- 
cal point  of  view  it  is  a  mere  waste  of  time  to  estimate  the  constituents  in  a 
certain  quantity  of  urine,  passed  at  any  particular  hour  of  the  day  or  night, 
without  ascertaining  the  relation  which  that  quantity,  with  its  constituents, 
bears  to  the  whole  quantity  passed  during  the  twenty-four  hours  ;  and  this  is 
the  more  necessary  as  the  amount  of  fluid  secreted  varies  considerably  in 
healthy  persons"  (Sutton).  The  volumetric  methods  of  determining  the 
urinary  constituents  have  greatly  facilitated  such  investigations ;  and  these 
methods  are  clearly  expounded  in  the  works  of  Hoppe,  Neubaur,  and  Vogel, 
Thudichum,  Beale,  Hassall,  and  Sutton  ;  and,  above  all,  the  profession  Ls 
indebted  to  Dr.  Parkes  for  his  philosophical  exposition  of  the  value  of  our 
present  knowledge  regarding  the  state  of  the  urine  in  health  and  disease,  as 
set  forth  in  his  admirable  work  on  that  subject,  already  frequently  referred 
to.     From  these  works  the  following  sections  are  compiled. 


Section  II. — On  Determining  the  CoMPasiTioN  of  the  Urine  in 

Disease. 

It  is  examined  for  two  purposes, — (1.)  To  discover  the  condition  of  the 
urinary  organs ;  (2.)  To  determine  the  course  of  the  abnormal  metamorphoses 
of  tissue  in  the  body  which  lead  to  alterations  in  the  composition  of  the  several 
excreta. 

The  normal  urinary  constituent**  have  probably  a  fixed  physiological  range 
concurrent  with  age  and  weight  of  the  body,  so  that  a  person  ought  not  to 
continue  passing  regularly  an  amount  of  any  constituent  very  greatly  above 
or  below  the  limits  of  the  range  proper  to  him,  other^vise  some  morbid  condi- 
tion must  be  sought  for  to  explain  the  nature  of  the  occurrence.  The  averages 
of  the  excreta  for  at  least  ten  davs  should  be  taken  in  health,  in  order  to 
arrive  at  an  accurate  standard,  l^utas  this  is  not  jKjssible  in  cases  of  disease, 
certain  empirical  formula  are  laid  down  by  Dr.  rarkes  for  calculating  the 
urinary  excretion  in  a  sick  person  whose  normal  excretion  is  unknown.  The 
following  are  the  details  of  the  facts  to  be  determined  and  recorded  : 

I.  Ret*ord  the  age  and  weight  of  the  patient  in  pounds  avoirdupois.* 

II.  Collect  all  the  urine  passed  in  twenty-four  hours ;  measure  it  in  cubic 
centimetres,  and  record  its  absolute  amount. 

III.  Observe  and  record  as  to  the  following  general  properties,  viz.:  (1.) 


♦  Beneke  recommendod,  in  1854,  the  very  useful  ^^  Patent  De/iimal  Wacujen*^  of 
Sehoenemann  (patent  decimal  balances),  for  the  determination  of  the  body- weight  of, 
patient*,  and  also  for  phyniological  and  clinical  investigations.  These  balances  are 
manufactured  by  Messrs.  Kuhtz  &  Co.,  at  Brandenburg,  on  the  Havel.  They  are 
made  either  entirely  of  iron  or  partly  of  wood.  In  the  latter  case  the  absolute  weight 
of  the  wooden  seat  may  ohnnge  slightly  with  the  atmospheric  moisture,  although  per- 
fectly seasoned  dry  wood  is  used  in  the  construction.  The  balance  turns  with  I  gramme 
in  180  pounds  A  small  ivory  scale,  opposite  the  end  of  the  lever,  enables  the  appre- 
ciation of  even  still  smaller  differences  of  weight.  The  price  of  such  a  balance,  con- 
f»truotc*<l  in  wood  (with  weights,  large  and  small,  in  a  box),  is  4r>  thul<>r<.  (Stn;  Berlin 
Klin.  Wochenschrift,  viii,  18,  1871;  also  Schmidt's  Jahrbucher,  1871,  8.) 


782     SPBCIAL    PATHOLOQT — COMPOSITION   OF    URINB   IN  DI3IA8I. 


Specific  gravity;  (2.)  Ursematin,  as  determined  by  Vogera  color  table;* 
(3. )  Clearness  or  turbidity  on  emission  or  ailer  rest ;  (4.)  ]%termine  the  ahso- 
lute  weight,  by  multiplying  the  (juantity  passed,  expressed  in  c.  e.,  bj  the 
figures  expressing  the  specific  gravity, — the  result  is  the  weight  in  gramjiie& 

IV.  Set  aside  the  following  quantities  for  the  volumetric  determinatioa  of— 

1.  Urea, 40  c.  c. 

2.  Uric  Acid, 800  to  600  c.  c. 

3.  Phosphoric  Acid, 40  c.  c.f 

4.  Chloride  of  Sodium, 40  c.  c. 

5.  Sul[)huric  Acid, 100  c.  c 

6.  Degree  of  Free  Acidity — 

7.  Su^ar, 20  c.  c. 

8    Albumen — 

Solids, 20  grammet. 

V.  Collect  and  examine  the  sediment. 

VI.  Determine  the  amount  of  excretion  normal  to  the  individual  by  the 
following  empirical  formula  (Parkes)  :  Multiply  the  following  figures  by  the 
weight  of  the  person  in  pounds  avoirdupois ;  the  result  is  the  excretioo  in 
grains,  in  twenty-four  hours,  of  the  several  ingredients  of  the  urine : 

The  following  corrections  are  required:  (1.)  If  the  person  be  between  forty 
and  fifty,  calculate  according  to  columns  1  or  2, and  then  deduct  10  percent; 
for  ages  between  fifty  and  sixty  deduct  20  per  cent. ;  for  ages  between  sixty 
and  seventy  deduct  30  per  cent. ;  for  ages  upwards  of  seventv  deduct  50  per 
cent.  (2. )  If  the  person  has  been  starving  for  two  or  more  cJays  (as  in  some 
fevers),  deduct  one-third  from  the  calculation  made  according  to  the  tmble; 
if  the  diet  be  meagre,  deduct  one-eighth  or  one-sixth  ;  if  pretty  plentiful,  vet 
still  below  that  t)f  health,  deduct  one-tenth.  (3.)  If  there  be  total  inactivftr, 
deduct  one-tenth ;  if  there  be  merely  quietude,  deduct  one-twentieth. 


Urea,    . 

Chlorine, 


In  Men 

lM?tW(M'n 

20  and  40. 


In  Women 

belwot'n. 

20  and  40. 


In  Children  betwcon 


!  Sul}»huric  Acid, .     . 
Phosphoric  Acid,    . 

i 


3.63 
0.875 
0  214 
0.33G 


2.96 
0.817 
0.25 
0.336 


n  and  8. 

6.83 
1.44 
0.414 
0.65 


8  and  Ifi. 


In  VuuDg  M*n 
and  Witm^n  tk*- 
iwtffu  16aiid2U. 


5.20 
1.097 
0.315 
0.495 


4.39 
0.926 
0.2»>6 
0418 


*  Vr)g(»r8  color  table  is  made  by  taking  certain  colors  as  starting-points,  and  repre- 
senting the  following  groups  for  comparison  : 

I.  First  group — YeUow'iHh  urinet^  represented  by  gamboge  mixed  with  a  greater  or 
i  less  amount  of  water,  giving  three  gradoit,  the  flrbt  of  which  is  alm<»st  colorless,  as  fol- 
low :   (1  )  A//^  yr//(>»f  (gamboge  with   much  water)  ;  (2.)  Light  ye itoir  (gamboge  with 
less  water);   (8.)   Yrlloxc  (gamboge  with  very  little  water). 

II.  Second  group — Reddish  uriuefij  represented  by  the  above  yellow  grades  mixed 
with  a  greater  or  less  amount  of  red — t.  e.j  gamboge  with  crimson  lake  in  three  grade*, 
as  follow:  (4  )  Raldish-yellow  (gamboge  with  a  little  crim>on  lake);  (5.)  yrlluwisA- 
red  (gamboge  with  more  crimson  lake)  ;  (6.)  Red  (crimson  lake  with  little  gamboge). 

-  ■  III.  Third  group — Broicn  or  dark  urines^  represented  by  gamboge,  crimson  lake,  ana 
more  or  less  Prussian  blue,  in  three  gradeA,  as  follow:  (7.)  /^ro»rw  w  A -r«rf  (red  with  an 
admixture  of  a  little  brown) ;  (8.)  Reddish-brown  (more  of  the  brown  than  in  tbt»  lastj  : 
(9.)  Hrownish-blaek  (almost  black,  with  a  touch  of  the  reddish-brown).  (See  Tbudi- 
chum  On  the  Pathology  of  the  Urine,  p.  134.) 

f  The  precipitate  from  the  urea  estimation  is  suflScient. 
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Section  III. — Volumetric  Estimation  of  the  more  Important  Con- 
stituents OF  THE  Urine,  and  their  Pathological  Relations. 

The  Volumetric  Method  of  Analysis  is  one  which  enables  ordinarily  skilful 
operators,  or  medical  men  who  cannot  devote  much  time  to  practical  chemis- 
try, to  determine  with  sufficient  accuracy  the  amount  of  the  most  important 
constituents  of  the  urine,  such  as  urea^  uric  acidy  chloride  of  sodium,  phos- 
phateSf  sulphates,  and  the  free  amdity  of  this  excretion.  But  there  are  also 
many  volatile  substances  excreted  which  are  not  easily  estimated.  For  ex- 
ample, the  kidneys  are  the  agents  by  which  many  extraneous  substances 
received  into  the  circulating  system  are  removed  from  the  body,  as  turpentiney 

Xiha,  myrrh  y  iodine,  rhubarb,  the  odoriferous  particles  of  asparagus,  or  of 
r  substances. 

Certain  conditions  are  necessary  for  success,  namely, — (1.)  Solutions  of  the 
reagents  or  tests,  the  composition  and  strength,  or  chemical  power  of  which 
are  accurately  known;  (z.)  Burettes,  graduated  tubes  or  vessels  from  which 
portions  of  the  test-solutions  may  be  accurately  delivered ;  (3.)  The  power  of 
determining  by  the  eye  when  the  decomposition  produced  by  the  test-solution 
with  the  urme  has  ceased,  so  that  the  quantity  of  test-solution  used  (i.  e.,  with 
which  certain  components  of  the  urine  have  combined)  may  be  accurately 
determined.* 

It  is  necessary  to  exercise  the  greatest  care  in  the  graduation  of  the  meas- 
uring instruments,  and  in  the  strength  and  purity  of  the  standard  solutions ; 
because  a  very  slight  error  in  the  process  is  greatly  magnified — in  proportion, 
in  &ct,  as  It  is  multiplied  to  represent  the  amount  in  large  quantities  when 
the  actual  observation  has  been  made  upon  a  small  amount. 

1.  Estimation  of  Chlorides. — They  are  calculated  as  chloride  of  sodium; 
the  test-solutions  required  being — (1.)  The  standard  solution  of  the  nitrate  of 
mercury;  and  (2.)  The  " barytchsolution,**  as  it  is  commonly  called.  The 
method  was  devised  by  Liebig,  and  its  principle  is  as  follows :  "  If  the  solu- 
tion of  nitrate  of  mercury,  free  from  any  excess  of  acid,  is  added  to  a  solution 
of  urea,  a  white  gelatinous  predpitote  is  produced,  containing  urea  and  oxide 
of  mercury  in  the  proportion  of  1  eq.  of  the  former  to  4  eqs.  of  the  latter. 
But  when  chloride  of  sodium  is  present  in  the  solution,  the  precipitate  does  not 
occur  until  all  the  chloride  of  sodium  is  converted  into  chloride  of  merckiry  {subli- 
mate) and  nitrate  of  soda,  the  solution  remaining  clear.  If  the  exact  point  be 
overetep|)ed,  the  excess  of  mercury  immediately  produces  the  precipitate 
above  described,  so  that  the  urea  present  acts  as  an  indicator  of  the  end  of  the 
process.  It  is  therefore  easy  to  ascertain  the  projmrtion  of  chlorides  in  any 
given  sample  of  urine  by  this  method,  if  the  strength  of  the  mercurial  solution 
IS  known ;  since  1  c(j.  of  oxide  of  mercury  converts  1  eq.  of  chloride  of  sodium 
into  1  eq.  each  oi' corrosive  sublimate  and  nitrate  of  soda*^  (Sutton). 

The  steps  of  the  process  are  as  follow : 

(1.)  Take  40  c.  c.  of  urine ;  (2.)  Mix  with  20  c.  c.  of  the  baryta-solution ; 
(3.)  Pour  the  thick  mixture  upon  a  small  dry  filter ;  and  when  sufficient 
clear  liquid  has  parsed  through,  (4.)  Take  15  c.  c.  of  it  (=  10  c.  c.  of  urine), 
and  just  neutralize  it,  or  render  it  acid  by  a  drop  or  two  of  nitric  acid ;  (5.) 
Bring  this  urine  fluid  under  the  burette  which  contains  the  test-solution  of  the 
nitrate  of  mercury,  which  is  to  be  allowed  to  drop  gradually,  drop  by  drop, 
into  the  beaker  containing  the  urine,  which  is  to  be  constantly  stirred  with  a 
glaas  rod;  (6.)  As  soon  as  the  precipitate  does  not  disapjiear  by  stirring,  the 
operation  is  finishe<l,  but  a  permanent  precipitate  is  proicluced  (=  urea  and 

*  The  appAratufl  and  the  teRt-ftolutions  rpqiiired,  fi:rHduated  to  the  proper  strengths, 
are  supplied  by  Mr.  Griffin,  119  Bunhill  How;  and  by  Me^nrH  Bullock  &  Koynoldo, 
Hanover  Street,  London;  also  Harper  &  Sutton,  Operative  Chemists,  Norwich. 
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oxide  of  mercury) ;  (7.)  The  volume  of  the  test-solution  used  is  to  be  retd  off 
the  burette,  and  the  amount  of  chhride  of  sodium  calculated  therefrom;  (&t 
The  chlorine  may  be  estimated  by  the  following  formula :  As  58.8  eos.  of 
chloride  of  sodium  contain  35.5  eqs.  of  chlorine,  the  chlorine  in  the  unnei« 
obtained  by  the  equation, — 

58.8  :  35.5  :  :  amount  of  chloride  of  sodium  in  the  urine  :  jt  ( the 

chlorine  it  contains). 

The  average  amount  of  chlorine  excreted  in  twenty-four  hours  \a  about  8.21 
grammes,  or  126.76  grains;  13.6  grammes,  or  210  grains  of  chloride  of  so- 
dium, were  the  chloride  always  united  with  that  substance — an  amount  which 
Dr.  Parkes  thinks  is  too  great.  Vogel  and  Parkes  consider  the  mean  to  be 
7  grammes,  or  108  grains  =  11.5  grammes,  or  177  grains  of  chloride  of 
sodium  in  twenty-four  hours ;  the  range  above  and  below  the  mean  being 
from  30  to  60  per  cent. 

In  relation  to  body-weight,  the  averages  of  chlorine  are  as  represented  in 
the  second  line  of  the  table  at  p.  732,  paragraph  VI. 

Pathological  Relations, — The  chlorine  contained  in  the  urine  is  wholly  de- 
rived from  the  food  ;  and  a  part,  chiefly  united  with  sodium^  passes  out  dFtbe 
system  without  liaving  entered  into  the  composition  of  the  tissues ;  another 
portion,  uniting  with  the  tissues,  is  only  set  free  on  the  disint^ration  of  then 
tissues ;  and  therefore  whatever  exceeds  the  amount  taken  in  by  the  food  is 
derived  from  and  represents  change  of  tissue.  In  ague  its  elimination  is  in- 
creased during  the  cold  and  hot  stages.  In  acute  pneumonia  their  eliminatioo 
is  greatly  lessened,  often  entirely  absent,  but  reappearing  in  the  urine  eight 
or  ten  days  after  resolution  has  set  in  and  excess  of  urea  has  passed  awaj. 
It  evidently  accumulates  in  the  inflamed  portion  of  the  lungs.  Their  amount 
is  also  reduced  in  typhus  and  typhoid  fever ^  febricula^  scarlatina^  erytipelaM^ 
puerperal  fever y  pleurisy ^  acute  capillary  bronchitis^  acuie  pulmonary  phihidtf 
acute  rheumatimny  cholera^  acute  and  chronic  Bright* s  disease. 

2.  The  Estimation  of  Urea  in  urine  is  based  on  the  combination  which 
forms  between  urcii  and  oxide  of  mercury  in  neutral  or  alkaline  solutions. 
The  method  was  devised  by  Liebig.  The  precipitattj  which  is  formed  i?  in- 
soluble in  water,  or  in  weak  alkaline  solutions.  The  standard  test-s^olutions 
are  the  same  as  in  the  preceding  estimate;  and  the  indit^ator  which  shows 
when  all  the  urea  has  entered  into  combination  with  the  mercury,  and  when 
the  latter  predominates,  is  a  solution  of  carbonate  of  soda. 

(1.)  Take  one  volume  of  the  baryta-solution  (20  c.  c),  and  mix  with  two 
volumes  of  urine  (40  c.  c.  );*  (2.)  After  filtration,  take  15  c.  c.  of  the  fluid 
(  =  10  c.  c.  of  urine)  for  each  analysis,  in  small  beakers;  (3.)  Bring  the 
beaker  under  the  burette  containing  the  mercurial  solution,  which  is  to  be 
added  in  small  (piantities  so  long  as  a  distinct  precipitate  is  si»en  to  form,  the 
mixture  boin^  stirred  constantly;  (4.)  A  plate  of  glass  or  porcelain  is  now  to 
be  sprinkled  with  a  few  dr<>|)s  of  solution  of  carbonate  <»f  soda,  and  a  drop  of 
the  mixture  brought  from  time  to  time  in  contact  with  the  drojjs  of  s<Kia-solu- 
tion  by  means  of  a  ghiss  rod.  ^So  long  as  the  mixture  of  the  two  dro))s  thus 
brought  in  contact  remains  white,  free  urea  is  still  present  in  the  mixture, 
and  more  of  the  test-soluticm  miL<t  be  added  to  the  urine,  till  the  contact  of 
the  drops  with  the  soda-solution  products  a  yellow  color,  which  is  distinctly 
apparent;  (5.)  Record  the  quantity  of  mercurial  test-solution  use<l,  and  9i> 
calculate  for  the  amount  of  urea  contained  in  the  10  c.  c.  of  urine,  and  hence 
in  the  total  discharge  for  twenty-four  houi^;  (6.)  Ue[K'at  the  analysis  at  Iea:«t 
twice. 

Another  method  has  been  recommended  by  Dr.  Edmund  W.  Davy  i  Phil. 
Mag.y  vol.  vii,  fourth  seric^s,  p.  i^5).     The  process  is  based  on  the  fact  that 


*  The  precipitate  may  be  reserved  for  determining  the  phosphoric  acid. 
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urea  is  readily  decomposed  by  hypochlorite  of  soda,  when  the  nitrogen  being 
evolved  as  a  gas,  the  amount  of  urea  is  estimated  from  the  amount  of  nitro- 
een  gas  produced  by  the  decomposition.  A  strong  glass  tube  is  required,  about 
K>urteen  inches  long,  closed  at  one  end,  and  its  open  extremity  ground  smooth. 
The  bore  of  the  tube  must  cot  be  larger  than  the  thumb  can  conveniently 
cover — u  e.,  half  an  inch  in  diameter.  It  ought  to  be  graduated  into  cubic 
inches,  commencing  from  the  closed  end,  and  each  cubic  inch  again  subdi- 
vided into  lOths  and  lOOths.* 

The  following  are  the  details  of  the  process : 

(1.)  Fill  the  tube  more  than  one-third  full  of  fluid  mercury;  (2.)  Pour  in 
carefully  half  a  fluid  drachm  to  one  drachm  of  urine;  (3.)  Holding  the  tube  in 
one  hand  near  its  open  extremity,  and  having  the  thumb  in  readiness  to  cover 
the  aperture,  quickly  fill  it  completely  full,  with  a  solution  of  hypochlorite  of 
soda  (taking  care  not  to  overflow  the  tube),  and  then  instantly  cover  the  opening 
tight  with  the  thumb;  (4.)  Rapidly  invert  the  tube  once  or  twice  to  mix  its 
contents;  and  (5.)  Finally  open  the  tube  under  mercury  contained  in  a  strong 
cup  or  small  mortar;  (6.)  The  tube  is  left  in  the  upright  position  till  the  evo- 
lution of  gas  ceases,  which  it  generally  does  in  from  three  to  four  hours;  (7.) 
Record  the  amount  of  gas  found,  and  estimate  the  urea  by  the  following 
data:  1.549  cubic  inch  of  gas  represents  one  grain  of  urea. 

The  hypochlorite  of  soda  used  should  always  be  five  or  six  times  the  volume 
of  the  urine  operated  upon ;  and  the  liquor  sodce  chlorinatxB  should  be  perfectly 
pure,  prepared  according  to  the  process  of  the  Dublin  Pharmacopoeia,  as  the 
Ugiu)r  of  commerce  always  gives  erroneous  and  exaggerated  results. 

A  third  method  for  determining  the  urea  consists  in  the  use  of  the  follow- 
ing table  (already  printed  in  vol.  i,  and  repeated  at  pages  736  and  737  for 
convenience  of  reference),  which  is  founded  on  many  observations  of  urine, 
both  of  health  and  disease,  of  siiecific  gravities  from  1003  to  1028.  The  Rev. 
Samuel  Haughton  has  devisea  this  table,  and  its  results  are  approximations 
to  the  daily  excretion  of  urea,  in  all  cases  in  which  sugar  is  absent,  and  albu- 
men either  absent  or  only  present  in  small  quantities  {Medical  TimeSy  Oct.  22, 
1864).  It  is  a  table  of  double  entry,  to  be  used  by  finding  the  daily  excre- 
tion of  urine  in  fluid  ounces,  and  its  specific  gravity,  by  means  of  a  carefully 
graduated  urinometer.  When  these  clata  are  found,  at  the  intersection  of  the 
corresponding  columns,  the  excretion  of  urea  is  given  in  grains.t 

*  Ca88elH,  23  Uatton  Garden  ;  Ncifrette  &Co.,  Ilulborn  Uill ;  aUo  Messrs.  Griffin, 
119  Bunhill  Kow,  London,  keep  sui-h  tubes. 

t  My  friend  Dr.  I)e  Cliaiimont  has  compared  the  truf»t worthiness  of  these  processes 
in  twenty-six  cases  (moj^tl}'  healthy,  and  none  either  albuminous  or  diabetic),  with  the 
following  results:  By  Liebig's  procws  the  actual  average  gave  26.78  parts  in  1000. 
The  average  of  ninett'cn  of  these  taken  from  Haughton 's  Table  (the  remaining  seven 
being  of  sptn^ific  gravity  above  1028,  the  limit  of  Uaughton's  Table)  gave  28.17  parts 
in  1000.  The  average  of  the  whole  twenty-six,  deducifd  from  Uaughton's  second 
formula  (viz  ,  excess  of  sp.  gr.  over  1000  x  10  =  S^»-  ^^  ^  pint)  gave  32.81  parts  in 
1000. 

The  average  obtained  by  the  formula  A :  Excess  of  sp.  gr.  over  1000  x  10  =  parts 
in  1000,  gave  28.71  parts  in  1000. 

The  average  obtained  by  the  formula  B:  Excess  of  sp.  gr.  over  1000,  after  elimina- 
tion of  the  up.  gr  due  to  chlorides,  -^  5  (  =  x  2)  =  parts  in  1000  gave  26  200  per  1000. 

The  average  obtained  by  the  formula  C:  Excess  of  sp.  gr.  over  1000  hfler  elimina- 
tion of  sp.  gr.  due  to  chlorides,  -t-  .52  =  parts  in  1000,  gave  2o.C5  parts  in  1000. 

Tabulating  these,  we  have: 

True  Average, =rr  25.78  error. 

Haughton's  Table,  .         .         .         .=  28.17    -f    9.2  per  cent, 

llaughton's  Second  Formula,  .  .  =  32.81  -\-  23  4  ** 
Dr.  De  Chaumont's  Formula  A,  .  .  =  28.71  -f  11.8  •* 
Dr.  De  Chaumont's  Formula  B,  .  .  =  26  203  -f  1  6  ** 
Dr.  De  Chaumont's  Formula  C,    .         .     =25.66U—     .6        *• 
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The  mean  amount  of  urea  excreted  by  adult  males  between  twenty  and 
forty  years  of  age  during  the  twenty- four  hours  is  33.18  grammes,  =  512.4 
grains.  If  the  mode  of  life  be  equable,  the  amount  remains  pretty  coofitant: 
but  the  maximum  and  minimum  amounts  passed  on  any  one  day  by  an  in- 
dividual are  usually  about  one-fifth  above  or  below  the  mean  amount  In 
relation  to  body-weight,  the  average  excretion  of  urea  is  as  stated  in  the  fim 
line  of  the  table  at  p.  732,  paragraph  VI. 

Pathological  Relations, — All  the  nitrogenous  tissues  contribute  by  their  dis- 
integration to  the  formation  of  urea ;  and  the  urea  excreted  may  be  taken  u 
a  measure  of  the  extent  of  tissue-change  or  waste.  In  all  pyrexiai  dale^  its 
formation  is  increased:  but  its  elimination  mav  be  increased  or  diminished 
(see  chapter  on  "  Fever,"  vol.  i).  When  freely  eliminated  by  the  urine,  iu 
amount  stands  in  close  relationship  with  the  exaltation  of  temperature  and 
intensity  of  the  fever.  Retention  of  urea  is  a  very  unfavorable  circum- 
stance. No  retention  occurs  in  oAnde  yellaw  atrophy  of  the  liver,  in  fpilepfy,  or 
in  jaundice. 

There  are  some  cases,  which  stand  by  themselves,  in  which  the  excretioii 
and  elimination  of  urea  arc  augmented,  which  were  originally  noticed  by  Prout 
and  which  Willis  subsequently  described  as  cases  of  **  azotttria."  They  have 
recently  been  noticed  in  an  excellent  paper  by  Dr.  Sieveking  in  the  pages  of 
the  British  Medical  Journal  for  May,  l865.  They  are  characterized  by  a 
great  excess  of  urea  in  the  urine,  without  increase  in  the  quantity  of  the 
urine,  and  apparently  without  febrile  reaction,  but  with  languor,  weaknev, 
and  nervousness,  associated  sometimes  with  dyspepsia,  intemperance,  mental 
anxiety,  or  sexual  excess.  Such  cases  are  apt  to  pass  into  diabetes  mellUiu 
(Prout). 

3.  Estimation  of  Sulphuric  Acid  requires  the  chloride  of  barium  test-solii- 
tion  and  Beale*s  filter.     The  details  of  the  process  are  as  follow : 

(1.)  Measure  off  100  c.  c.  of  urine  into  a  Florence  flask ;  (2.)  Add  a  little 
hydrochloric  acid  (twenty  or  thirty  droj>s);  (3.)  Apply  heat  through  a  sand- 
bath  till  the  acidulated  urine  boils;  (4.)  Allow  the  chl(>ri<le  of  barium  test 
to  flow  very  gradually  into  the  urine;  (o.)  Remove  the  heat,  and  allow  the 
precipitate  to  sulxside  after  each  addition;  (6.)  Guitinue  adding  the  test  till 
the  precipitation  is  complete;  (7.)  Use  Beale's  filter  for  ascertaining  the  end 
of  the  j)roci|)iiation.  When  no  precipitate  is  formed  either  by  chloride  of 
barium,  or  by  sulphate  of  |x)tassa  or  soda,  the  analysis  is  complete. 

The  mean  of  sulphuric  acid  excreted  in  twenty-four  hours  is  2.012  grammes, 
=  31.11  grains,  with  a  range  of  45  per  cent,  above  or  below.  In  relation  to 
b<xly-woi«rht,  the  average  excretion  of  sulphuric  acid  is  as  stated  in  the  third 
line  of  the  table  at  p.  732,  paragraph  VI. 

Piifholof/icdl  Rclniiom, — Sulphuric  acid  originates  in  the  urine  from  various 
articles  of  food  and  drink,  in  which  it  exists  ready  forme<l ;  from  the  sulphur 
of  the  food,  by  oxidation  in  its  passage  through  the  system  ;  from  oxidation 
of  the  sulphur  of  the  tissue.** ;  or  from  the  oxidation  of  sulphur  contained  in 
substances  sucli  as  taitrin  and  ctjatitt.  Its  elimination  is  increased  in  frbrinda, 
typhoid  f'rn\  typhm*^  variola,  pya'mia,  milk  fever,  delirium  tremens*,  acute  jineu- 
inonia,  rheumatic  fever,  chorea. 

4.  Estimation  of  Phosphoric  Acid  is  based  on  the  fact,  that  when  nitrate 
or  acetate  of  uranium  is  added  to  a  solution  of  tribasic  phosphori(*  acid,  inm- 
taining  acetate  of  ammonia  and  free  acetic  aci<l,  the  whole  of  the  phosphoric 
acid  is  thrown  down  as  double  phosphate  of  uranium  and  ammonia,  having 
a  light-brown  color  and  a  composition  represented  by  the  formula — 2,Ur,<^,  >, 
Nll/),!^)^  -I-  A<i.  This  volumetric  method  for  the  estimation  of  nhnsphoric 
acid  was  (lcvisc<l  by  Mr.  Francis  Sutton,  of  Norwich,  indei>endently  of  Nt-u- 
bauer  and  Pincus,  who,  indei^ndently  of  each  other,  also  arrived  at  the  same 
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process ;  but  Mr.  Sutton  states  that  Neubauer  was  the  earliest  discoverer  of 
the  method.  The  staudard  test-solution  required  is  the  nitrate  of  uranium, 
of  which  1  c.  c.  represents  0.1  grain  of  phosphoric  acid.  A  solution  of  ferro- 
cyanide  of  potassium  (yellow  prussiate  of  potash),  in  the  proportion  of  1  to 
20,  is  to  be  used  as  an  indicator  to  stop  the  process,  so  soon  as  the  reaction  is 
complete. 

The  details  of  the  process  are  as  follow : 

(1.)  Take  the  precipitate  produced  by  the  baryta-solution  in  40  c.  c.  of 
urine,  as  mentioned  at  p.  732,  paragraph  VI,  having  been  set  aside  after 
the  fluid  is  filtered  from  it.  (2.)  Wash  the  precipitate  once  with  cold  water. 
(3.)  Treat  it,  while  still  on  the  filter,  with  warm  acetic  acid,  to  dissolve  all 
the  phosphate  of  baryta,  which  passes  through  the  filter,  leaving  the  sulphate 
behind.  (4.)  Wash  the  filter  with  a  small  quantity  of  boiling  water,  so  as 
to  remove  the  last  traces  of  phosphate.  (5.)  Add  sufiftcient  ammonia  to  the 
solution  to  neutralize  the  acetic  acid,  unless  the  quantity  of  the  latter  be 
large,  when  somewhat  less  than  enough  to  neutralize  may  be  added.  Under 
any  circumstances  the  liquid  must  be  fully  acidified  with  acetic  acid  before 
bemg  tested  as  to  its  strength  (titrated),  and  must  contain  a  tolerable  quantity 
of  acetate  of  ammonia.  (6.)  Take  a  measured  quantity  of  the  urinary  phos- 
phate solution  (say  20  c.  c.)  in  a  beaker,  and  gently  warm  it,  and  bring  it 
under  the  burette  containing  the  uranium  solution.  (7.)  Portions  of  the 
uranium  solution  are  to  be  delivered  in  and  constantly  stirred,  until,  when  a 
drop  is  taken  out  with  a  thin  glass  rod,  and  placed  in  the  middle  of  a  large 
drop  of  the  solution  of  yellow  prussiate  of  potash  on  a  white  plate,  a  faint 
but  distinct  chocolate-brown  color  is  produced  at  the  ])oint  of  contact.  A 
slight  excess  of  uranium  solution  is  required  to  produce  the  brown  color, 
which  indicates  that  all  the  phosphoric  acid  contained  in  the  amount  of  urine 
in  the  beaker  has  been  thrown  down.  (8.)  Record  the  amount  of  uranium 
solution  used,  and  estimate  accordingly — 1  c.  c.  of  the  solution  precipitating 
0.1  grain  of  phosphoric  acid.* 

The  mean  amount  of  phasphoric  acid  excreted  in  twenty-four  hours  is 
3.164  grammes,  =  48.80  grains,  with  a  range  in  the  same  person  of  from  35 
to  50  per  cent.  The  amount  in  relation  to  body-weight  is  given  in  the  fourth 
line  of  the  table  at  page  732,  imragraph  VI. 

Pathological  Relatiojis. — Its  elimination  in  excess  represents  tissue-change  or 
waste,  beyond  what  the  food  or  drink  accounts  for.  In  rickets  and  softening 
of  the  bones  the  phosphates  are  increased.  In  other  diseases  our  information 
resjKJcting  phosphoric  acid  is  very  uncertain.     In  alkaline  urine  the  earthy 

f phosphates  are  deposited  as  a  white  sediment.  Mineral  acids,  anodynes,  alka- 
ine  bicarbonates,  opium,  and  preparations  of  iron,  zinc,  and  strychnia,  are 
often  of  service,  variously  combined,  according  to  the  nature  of  the  case  (see 
Hassall,  p.  237). 

5.  The  iEstimation  of  Uric  Acid. — An  improved  method  of  estimating  the 
uric  acid  by  iodine  has  been  rect»ntly  devised  by  my  friend  Dr.  De  Chaumont, 
and  published  by  him  in  the  Medicjil  Report  of  the  Army  Medical  Department^ 
for  1862  (published  in  18()4).  The  determination  of  uric  acid  by  iodine  is 
founded  on  the  fact  that  solution  of  iodine  is  decolorized  by  uric  acid,  in 
a  definite  proi)orti(m — which  appears  to  be  four  equivalents  to  one  of  uric 


♦  Collect  nil  Iho  preripitate«  in  a  larpe  bottle,  and  whon  sufficient  has  been  obtained, 
recover  the  uranium  b}*  if^niting  the  dry  precipitate  in  a  porcelain  crucible,  with  the 
carbonaceouit  rei^idue  produced  by  burning  tartrate  of  8oda  and  potash  in  a  covered 
crucible.  The  uranium  \*  thus  r<Hluc«Ki  to  protoxide,  while  the  phosphoric  acid  unites 
with  jK)tash  and  »oda,  and  can  bo  entirely  extracted  with  bitilin^  water.  The  protoxide 
of  uranium  left  may  be  dissolved  in  nitric  acid,  and  evaporated  to  dryness  in  a  water- 
bath  (Sutton,  Volumetric  Analysis,  p.  208). 
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acid.     Dr.  De  Chaumont  has  kindly  given  me  the  following  ehort  notittr  of 
the  method: 

The  Solutions  required  are  as  follow : 

(1.)  A  standard  solution  of  iodine.  The  alcoholic  tincture  being  liable  tii 
change,  it  is  best  to  dissolve  the  iodine  in  water  with  the  aid  of  iodide  of  pdtu- 
sium ;  thus,  6.35  grammes  (=  T^'^th  of  an  equivalent)  of  iodine,  with  12  grammtt 
of  iodide  of  potassium,  are  dissolved  in  a  litre  of  distilled  water.  Of  this  mlih 
tion,  1  c.  c.  contains  .00635  of  iodine,  and  will  decom})ose  .0021  of  uric  acid. 
If  the  materials  be  accurately  weighed  and  measured,  it  will  be  unneeemiT 
to  graduate  the  solution ;  bpt  should  this  be  desired,  then  the  followine  solu- 
tions must  be  prepared:  (2.)  Solution  of  uric  acid,  .168  grammes  are  to  be  dis- 
solved in  a  litre  of  water.  This  is  best  made  by  dissolving  the  uric  acid  in  t 
small  quantity  of  liquor  poiusscc,  and  neutralizing  the  excess  vrith  dilute  acetic 
acid.  Of  this  solution  12.5  c.  c.  will  completely  decolorize  1  c.  e.  of  the  solu- 
tion of  iodine.  (3.)  A  solution  of  starch,  carefully  filtered  and  free  from 
suspended  grains. 

The  Procem. — (1.)  Filter  the  urine  from  mucus.  (2.)  Acidify  the  urine, 
should  it  be  alkaline,  with  acetic  acid.  (3.)  Put  10  c.  c.  into  a  beaker  glas, 
and  dilute  it  to  50  c.  c.  with  distilled  water.  (4.)  Add  5-10  c.  c.  of  starch 
liquor.  (5.)  Drop  in  the  solution  of  iodine  from  a  burette  graduated  to  i^^th 
c.  c.  (6.)  Stir  each  time,  and  wait  till  the  blue  color  disappears.  (7.;  Do  doC 
add  more  than  j^^th  c.  c.  at  a  time.  (8.)  When  the  blue  color  has  remuned 
))ermanent  for  an  hour,  read  off  the  number  of  c.  c.  of  iodine  used,  and  mul- 
tiply by  21,  which  will  give  the  quantity  per  litre. 

Example, — 10  c.  c.  of  urine  took  3.5  c.  c.  of  iodine, 
3.5  X  .21  =  .735  grammes  per  litre. 

For  a  more  accurate  analysis,  it  is  neceasary  to  wait  for  twenty-fouf  hour? 
until  all  the  uric  acid  is  decomposed,  taking  care  to  add  fresh  portions  of 
sUirch  f|X)m  time  to  time  as  it  becomes  converted  into  dextrin.  A  correctioo 
is  then  applied  as  follows:  (1.)  Precipitate  the  salts  with  Liebig's  barvta  solu- 
tion (see  process  for  urea).  (2.)  Filter  and  acidify  with  acetic  acid.  (3.* 
Test  with  iodine  as  before.  (4. )  Deduct  the  numl>er  of  c.  c.  used  after  the 
baryta  from  the  gross  amount  first  used,  and  from  the  remainder  calculate 
the  uric  ascid  as  before. 

Example. — 10  c.  c.  of  urine  took  3.5  c.  c.  of  iodine. 

10  c.  c.  so  precipitated,  filtered,  and  reacidified,  took  .45  c.  c.  of  iodine. 

Then  3.5  —  .45  =  3.05  c.  c.  of  iodine. 

3.05  X  .21  =  .6405  grammes  in  a  litre — the  net  result. 

The  mean  amount  of  uric  acid  excreted  in  twenty-four  hours  appears  to  be 
.555  grammes,  =  8.569  grains.  The  observations  to  determine  the  average 
in  any  individual  must  extend  over  at  least  fire  days.  The  range  l>etween 
the  maximum  and  minimum  amount  is  as  great  as  from  20  to  30  per  cent. 
(Parkin). 

Pathological  Relatione. — Its  elimination  indicates  metamorphoses  of  tii^ue. 
It  increases  after  full,  heavy,  indigestible  meals;  and  exists  not  alone  in  the 
sple(»n  in  health,  but  in  still  larger  (|uantity  in  most  of  the  affections,  includ- 
ing ague^  in  which  the  spleen  is  more  esj)ecially  implic*ate<l.  It  is  increase<l 
in  most  of  the  active  febrile  and  inflammatory  affections.  It  is  greatly  in- 
<*reasi»d  during  the  j)aroxysm  of  intermittent  fevers,  also  in  typhoid  and  typhw 
fevers.  In  small-pox  and  scarhdina  it  is  increas<»d;  and  in  pneumonia  the 
in(!rease  is  very  large.  The  sediments  of  the  urates  and  of  uric  acid  are  most 
abundant  from  the  seventh  to  the  thirtecMith  dav.  It  is  increase<l  in  nuist 
cardiac  affections,  in  hepatic  cirrhosis  and  leucocythiemia;  and  considerably 
increased  in  rheumatic  fever.  During  atUicks  of  gout  it  is  lessened  or  alisent 
in  the  urine,  and  j)resent  in  the  blooil;  but  as  soon  as  fever  and  paroxysms 
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abate,  precipitates  of  urates  and  of  uric  add  become  abundant.  Its  free  elimi- 
uation  is  a  favorable  symptom. 

In  the  majority  of  chronic  affections  the  uric  acid  is  lessened  in  elimination. 
When  the  excess  in  the  urine  is  due  to  indulgence  in  animal  food,  its  mal-assimi- 
lation  and  defective  cutaneous  excretion,  the  amount  of  animal  food  must  be 
reduced,  the  diet  regulated  carefully,  and  the  functions  of  the  digestive  organs 
improved  and  strengthened.  When  iojctic,  acetic,  or  butyric  acids  occur  as  prod- 
ucts of  faulty  digestion,  all  food  known  to  produce  such  a  result  must  be 
avoided.  The  vegetable  bitters — e.  g.,  cinchotiay  gentian^  caluniba,  serpeivtaria, 
with  or  without  rhubarb,  and  soda,  and  followed  by  such  remedies  as  Iteep  the 
colon  free,  such  as  compound  galbanum  pill,  with  extract  of  colocynth,  and  croton 
oil^  will  be  found  of  great  service.  The  action  of  the  skin  must  be  promoted 
by  warm  clothing.  Exercise  in  the  open  air  must  be  indulged  in  as  much  as 
possible;  while  cold  baths  in  the  morning,  and  friction  with  horse-hair  gloves 
aid  the  action  of  the  skin.  The  best  solvent  is  obtained  by  drinking  freely  of 
soft  or  distilled  water;  but  alkaline  remedies,  like  the  carbonates  and  bicar- 
bonates,  oflen  give  relief,  as  well  as  the  salts  of  the  vegetable  acids,  the  acetates, 
citrates,  and  bitnrtrates,  given  in  sufficient  doses.  The  occurrence  of  uric  acid 
in  excess  in  the  diseases  mentioned  must  be  managed  according  to  the  nature 
of  the  treatment  of  each  disease. 

6.  Estimation  of  Diabetic  Sugar. — The  principle  of  the  process  is  thus 
explained  by  Mr.  Sutton.  It  Is  based  on  the  fact  that  althougli  a  mixture  of 
pure  sulphate  of  copper,  tartrate  of  ))otash,  and  caustic  soda,  mixe<l  in  proper 
proportions,  may  be  boiled  without  undergoing  change;  yet,  if  only  a  trace  of 
sugar  be  added,a  very  slight  warming  is  enough  to  precipitate  a  portion  of  the 
copper  as  a  protoxide  (Cu,0).  It  is  found  that  one  atom  of  pure  sugar,  = 
180,  is  capable  of  reducing  exactly  10  atoms,  =  307,  of  oxide  of  copper  (CuO) 
to  the  state  of  protoxide.  Therefore,  if  the  quantity  of  copper  reduced  by  a 
given  solution  of  sugar  is  known,  it  is  easy  to  find  the  quantity  of  sugar  present 
(  Volumetric  Analysis,  p.  210). 

A  standard  solution  of  pure  sulphate  of  copj)er  with  tartrate  of  potash  and 
caustic  soda  is  recjuired.     It  is  to  ne  prepared  as  follows : 

(1.)  34.64  grammes,  =  846.4  grains,  of  pure  sulphate  of  copper,  previously 
|)owdered  and  pressed  between  blotting-pai)er,  are  weighed  and  dissolved  in 
200  c. c.  of  distilled  water;  (2.)  In  another  vessel  173  grammes,  =  1730 
grains,  of  pure  cr}'stallized  tartrate  of  soda  and  potash  (Rochelle  salt)  are 
diftsolveil  in  480  c.  c.  of  solution  of  pure  caustic  soda  (s|)ecific  gravity  1.14) ; 
(3.)  The  two  soluti(ms  are  then  to  be  mixed,  and  the  deep  clear  blue  solution 
diluted  with  dLstilleil  water  till  the  whole  measures  1000  c.  c.  Onec.cof 
the  solution  so  prepared  rej)rertentJ<  0.05  grains  of  grape  or  diabetic  sugar.  It 
must  be  pn^erved  for  use  in  a  dark  place,  and  in  w*ell-stoppered  bottles  kept 
full.  It  should  bear  heating  when  diluted  with  about  four  or  five  times  its 
quantity  of  distilled  water,  without  any  pn^cipitate  diking  place;  and  should 
always  Ixj  submitted  to  this  test  before  being  used.  If  any  precipitate  does 
cK'Cur,  it  probably  aris(»s  from  the  alkali  having  absorbed  carbonic  acid;  and 
in  this  case  the  addition  of  a  little  fresh  caustic  soda  solution  remedies  the 
evil  (Sltton,  1.  c,  pp.  211  and  233). 

The  following  are  the  details  of  the  pro<?ess  for  analysis: 

(1.)  10  c.  c.  of  clear  urine  are  diluted  by  means  of  a  measuring  flask  to 
200  c.  c.  with  water,  and  a  large  burette  filkni  with  the  fluid  ;  (2.)  10  c.  c.  of 
the  cop|)er  solution  (=  ^  grain  of  sugar)  are  then  measured  into  a  fla.«ik,  or 
white  porcelain  capsule,  and  40  c.  c.  of  distilled  water  added ;  (3.)  The  vessel 
is  to  lie  armnged  over  a  spirit-lamj)  under  the  burette,  and  brought  to  boil- 
ing; (4.)  The  diluted  urine  is  then  delivere<l  in  cautiously  fn>m  the  burt»tte 
until  the  last  tracers  of  blue  color  an^  removed  from  the  copfxir  soliKion,  and 
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the  precipitate  is  of  a  distinct  red  color ;  (5.)  It  must  be  remembered  that 
the  urine  has  been  diluted  twenty  times ;  so  that  the  quantity  used,  divided 
by  twenty,  will  represent  the  amount  of  the  original  urine  used ;  and  the 
estimate  is  to  be  made  accordingly.* 

7.  Estimation  of  Free  Acid  is  measured  by  a  solution  of  carbonate  of  eodi 
containing  530  grains  in  the  10,000  grain  measure,  =  53  grammes  in  the 
litre ;  and  is  represented  by  determinmg  how  many  grains  of  crystallized 
oxalic  acid  a  certain  quantity  of  the  soda-solution  will  neutraliase.  XEie  detail? 
of  the  process  are  as  follows : 

(1.)  Take  50  or  100  c.  c.  of  perfectly  fresh  urine ;  (2.)  Add  from  a  bu- 
rette a  standard  solution  of  soda  in  small  portions  at  a  time  (say  5  c.c,  or 
drop  by  drop);  (3.)  After  every  addition  test  the  fluid  by  moistening  a  thin 
glass  rod  or  feather  with  the  mixture,  and  streak  it  across  some  well-prepared 
violet  litmus  paper ;  when  the  streaks  cease  to  become  red,  the  analy^i^  is 
complete ;  (4.)  Estimate  how  much  of  the  standard  solution  has  been  used, 
and  express  the  acidity  as  equal  to  so  many  grains  of  crystallized  oxalic 
acid. 

8.  Estimation  of  the  Total  Solid  Matter. — (1.)  Measure  5  c.  c.  into  a  shal- 
low platinum  or  porcelain  capsule  ;  (2.)  Plac€  it  beside  a  vessel  of  strong  nil- 
phuric  acid  under  the  receiver  of  a  powerftil  air-pump,  and  keep  it  in  vaew 
till  all  moisture  is  removed. 

9.  Estimation  of  Total  Saline  Matter. — (1.)  Measure  10  c.  c.  into  a  small 
porcelain  crucible :  (2.)  Evaporate  to  dryness ;  (3.)  Add  about  ten  dn»pe  of 
nitric  acid  ;  (4.)  Heat  the  crucible  to  dull  redness  ;  (5.)  Suffer  it  to  cool,  and 
add  ten  more  drops  of  nitric  acid ;  (6.)  Heat  it  up  again  gradual Iv  to  a  m<Nler- 
ately  strong  heat,  until  all  the  carbon  is  destroyed  and  the  residue  in  white ; 
(7.)  Let  it  cool,  and  weigh. 

10.  The  Specific  Gravity  of  XTrine  is  best  taken  by  measuring  100  c.c. 
into  a  beaker  or  flask  whose  weight  is  accurately  known.  The  increa^  of 
weight  in  grains  will  be  the  specific  gravity,  water  being  1000.  Insctead  of 
100  c.  c,  50  or  25  c.  c.  may  be  taken,  when  the  weight,  multiplied  by  2  or  4, 
will  be  the  specific  gravity  (Sutton).  The  urinometer  gives  the  lea<«t  accurate 
of  all  result:?. 

For  further  details  regarding  the  processes  of  volumetric  analysis*  the 
reader  is  referred  to  the  excellent  little  treatise  of  Mr.  Francis  Sutton,  alreadv 
noticed. 


Section  IV. — Tin:  Microscopic  Examination  of  the  Urine,  and  the 

PATHOLO(iICAL    RELATIONS   OF   THE    DEPOSITS. 

In  perfectly  healthy  urine  there  ought  to  be  no  sediment  whatever,  unless 
it  be  the  very  merest  haze  of  mucus,  or  the  sliirhte,<t  precipitate  of  urates^ 
caused  by  a  low  temperature.     Even  thase  may  be  abnormal  (Parkf>»). 

Urinary  sediments,  being  precipitated  in  an  amorphous  state,  are  termed 
sand ;  in  a  crystallized  state,  y ravel ;  and  when  concreted  into  masses,  ^o/«*  or 
caicuhiM.  Besides  this  excess  of  the  natural  constituents  of  the  urine,  there 
are  also  some  other  precipitable  substances  occasionally  found  in  the  urine, 
which  are  entirely  new  or  morbid  formations,  as  the  oxalnie  of  liim\  and  the 


*  Huughton  reroinmonds  the  following:  formula:  ''Multiply  the  excess  of  5}>eci  fie 
gravity  over  lOUO  by  L'O, — the  result  is  grains  of  sugar  in  a  pint  of  urine. "  The  Mveri4;e 
of  234  determinations  by  Dr.  De  Chaumont  gave  til. 0(1  parts  in  UKX) ;  the  averajre  by 
Haughton'.*  formula  gavo  77.05; — error, -f  -"•  per  cent.  Dr.  De  Chaumont  propOitei 
to  divide  exces?  (»f  spreitic  gravity  over  loOD  by  .54 — n^ult,  =  part.**  in  lUOO.  Haugh- 
ton's  factor,  =-j-  .4848,  or  x  -  3.     Dr.  De  Chaumont's  factor,  =  -j-  .o4,  or  x  1-89. 
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xanthie  and  cyftie  oxideg,  eubetances,  although  soluble,  perhaps,  in  certain 
proportions  in  healtliy  urine,  yet  become  deposited,  and  form  urinary  sedi- 
ments, which  concrete  into  calculi. 

The  sediments  have  been  broadly  arranged  by  Dr.  Parkes  into  the  follow- 
ing three  classes  (I.  c.) ; 


CI.ASS   I. — SUBSTANCES  SUSPENDED   IN  THE  URINE  WHICH   HAVE   NEVER 


They  commence  to  precipitate  as  soon  as  the  urine  is  passed.  The  most 
important  sediments  belong  to  this  class,  and  consist  chiefly  of  organic  bodies 
derived  from  the  structures  composing  the  urinary  organs,  or  of  the  productive 
effects  of  disease  upon  the  kidney,  such  as  injlammation,  tubercle,  cancer. 
Tbev  often  afibrd  the  only  signs  of  kidney  disease,  or  of  the  implication  of 
the  kidney  in  some  general  affection.  They  are  made  up  of  the  following 
substjinceB : 

I.  ilueuti  aitd  Epithelium  from  the  Urinary  Passages. ~-In  many  diseases  the 
quantity  of  epithelium  from  the  bladder  is  increased,  indicating  catarrhal 
inflammation  of  the  mucous  membranes.     The  epithelial  cells  are  of  various 


«iies  and  stages  of  formation  (Fig.  149) ;  and  frequently  free  uuclei  are  seen. 
In  catarrh  of  the  bladder  the  mucus,  from  its  cohe!<ion,  is  apt  to  form  thin 
transparent  flakes  or  cylinders,  rci^mbling  castit  from  the  prostate  or  kidney. 

The  cpithcliuni-ccIU  from  the  pelvis  of  the  kidney  are  often  triangular  or 
caudate,  with  well-dcflned  nuclei.  They  generally  adhere  together  in  groups 
of  three  to  ten,  when  ihcy  appear  to  have  an  imbricated  arrangement,  and 
|)crhaps  arc  more  closely  connected  than  natural,  by  a<lheHive  mucus  (Fig. 
150).  They  are  never  found  in  healthy  urine,  bnt  are  present  very  commonly 
in  catarrhal  and  <'alcul<)us  cystitis.  Tailed  or  caudate  cells  are  also  some- 
times pr&4ent  with  pelvic  epithelium. 

The  epithelium  from  the  ureter  is  columnar  in  its  character  (Fig.  151), 
and  not  unlike  that  found  in  the  male  urethra,  which  is  mostly  columnar, 
and  is  mure  flattened  than  that  of  the  bladder,  and  less  regular  than  that  of 
the  pelvis.  Mixed  with  it  there  is  a  good  deal  of  scaly  epithelium,  especially 
towanls  the  orifice  of  the  urethra. 

Large  (^elli'  of  scalv  epithelium  are  ah>o  often  met  with  in  the  urine  of  fe- 
lualw.  They  are  derived  from  the  vagina.  Tliey  vary  much  in  size  and  form, 
and  are  sometimes  very  irregular  in  shape,  with  uneven  ra^^  edges  (Fig.  152). 
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Renal  epithelium  h  only  found  in  disease.  It  conaists  of  round  or^lighilt 
i-oiuprc3!>e(i  ccllii,  or  nuuseit  of  material,  with  well-defiDed  cealral  pnrtiow  ut 
nuclei,  which  are  not  cleft  like  the  pns  nucleus  uoder  the  action  of  tmir 


Viglnd  epiibcUum  fiom  urine  (tttti  Dr.  Beai 

acid,  but  become  at  first  more  defined  and  afterwards  paler  and  iimaller.    In 
the  urine  they  aro  less  polvgonal  and  more  rounded  than  thoT  are  in  thr 
renal  caimL<  (Fig.  Ii33).     Their  pre^'nce  iadicatep  mun  w 
Kio.  iM.  Iciis  dcA(|uamation  from  the  tubcfl  ;  while  iheir  morbid  coo- 

ditioii  and  admixture  with  other  products  maj  indicate  rtill 
greater  diseoi^e.  Thuit  it  iit  sometimes  fatty  ;  the  whole  tVKf 
between  the  nucleus  and  the  cell-wall  being  filled  irith  btty 
globulen  ;  but  these  cliangcs  and  their  value  have  been  fidk 
cons"i<lered  under  Chronic  Bright'^  Di^eaf>e,  p.  765,  rf  nf^. 

2.  OlIiiT  fMI-Fomu  occur  hi  lh<i  Urine,  fhr  pivhirfiK  rf- 
Kiilh  of  iiifinmmiitorij  difCUMfn  of  the  mucous  mi-nibmuf  of  th# 
urinary  passafre.*.  They  arc  chiefly  gRinules,  singly  or  in 
cluslcf^',  and  pun.  The  pus  is  known  by  its  nucleus  Utcdi- 
tn;r  cleft  into  two,  three,  or  five  divisions,  under  the  actiuu 
of  ucelic  aciii.  Tlie  aniount  of  [tus  is  genenitly  fiir  greater 
ill  i-ijtiilif  than  it  is  iu  pyiTiih  or  ii'-jihrllh ;  and  wherewr 
then"  is  a  markedly  large  ciuanlity  of  pus  it  is  generally  from 
the  blaildcr,  unless  there  he  a  pruslatic  or  other  ahscvM' 
connnuuioating  witli  the  urethra. 

;i.  C<iiK'T-C'-i/x(,i-v»r  in  can wrous  disease  of  the  bladder,  kidney,  or  urethra. 
4.   Tiibenk-M'ix'ii  mav  oit-ur  in  tubercuii)us  <lis*tis<'  of  the  bladder  or 
kidney. 

">.  Vijliniier"  occur  in  the  urine,  and  have  various  miKlcs  of  urigiii :  •a.- 
Fntm  the  bMiltr,  as  long,  flat,  membruuiforni,  Iwistnl,  or  foliled  ImhIic:'.  •  b. 
From  the  yij''"'/'i/'',  a."  coiigula,  two  or  three  times  tis  bruttd  as  renal  eyliudei>. 
They  arc  .■^njnlile  in  acetic  acid.  Amyiawous  corpiiscU's  may  exi^t  fu  them. 
(f.)  From  the  MC'^.r  jiiid  jic(ri»  of  tl'ie  kidney  the  coagula  are  cylindrical, 
pyrifiiriii,  or  globulur.  [il.  1  From  the  kidnty -lubes  cvliiiders  '>r  n-aal  i-arb 
arc  flirme*!  in  various  diseases.  They  vary  iri  bri'iiiltli  fnmi  j.'.Ath  to  ,„',„th 
of  an  inch — /.  >:,  frtmi  ulKiut  the  breadth  of  the  straight  renal  tubes  to  half  or 
athini  of  that  size.  Ilieir  length  variw  ficin  ,ioth  to  5'.,th  of  an  inch. 
The  teriiL-i  used  by  Dr.  Cieorge  Jfihnson,  to  whiise  re.-warchi-s  on  diseaKci^  of 
the  kidney  we  "we  much,  e.vprcss  very  well  the  special  character  of  the  sev- 
eral varietit's  of  casts.  They  are — (1.)  Kpithelial  ca-^ts ;  <i.i  Large  waxy 
casts;  ('!.)  Small  waxy  casts — the  hyaline  cast.-' of  Vogel  and  Bashain  ;  i4.; 
dranular  casts;  (."i.)  (Hly  casts;  {(i.)  Hlootly  castj' ;  (7.^  Purulent  easts. 
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Solution  of  iodine  is  the  best  reagent  for  making  the  waxy  hyaline  or  trans- 
parent casts  visible.  The  chemical  composition  of  these  casts  is  unknown. 
They  are  probably  albuminous. 

6.  Kidney-Structures  may  occur  in  the  urine  if  the  structure  of  the  kidney 
has  commenced  to  break  up. 

7.  Blood- Corpuscles  indicate  ruptures  of  vessels  somewhere  in  the  urinar}' 
passages.  Copious  hemorrhage  is  usually  from  the  bladder,  carcinoma  of  the 
kidney,  or  calculus  of  the  pelvis.  The  corpuscles  are  often  very  much  modi- 
fied in  form. 

8.  Fibrin  is  present  in  many  cases  of  bloody  urine. 

9.  Corpora  amylacea  may  occur  from  the  prostate  gland. 

10.  Fat.  11.  A  fatty  substance,  to  which  the  name  of  urostealith  has  been 
given.  12.  Spermatozoa,  13.  Sard  nee,  14.  Hair.  15.  Various  entozoa  have 
been  occasionally  found  in  the  urine.     (See  under  "  Entozoa,"  vol.  i.) 


CLASS  II. — SEDIMENTS  FORMING  IN  THE  URINE  AFTER  SECRETION,  BUT 
WHICH  MAY  DEPOSIT  IN  THE  RENAL  PASSAGES  OR  AFTER  EMISSION, 
EITHER  IN  CONSEQUENCE  OF  CHEMICAL  CHANGES  OR  FROM  CHANGE 
OF   TEMPERATURE. 

(1.)   Uric  Add,  its  Forms  and  Pathologi^xd  Relations, 

(a.)  Uric  Acid  occurs  in  various  combinations  with  bases,  such  as  soda^ 
potashy  lime,  or  ammonia,  and  more  or  less  colored  with  urine-pigment.  It  is 
also  associated  sometimes  with  phosphate  or  oxalate  of  lime.  The  uric  acid 
sediments  in  combination  with  bases  are  generally  associated  with  increased 
acidity  of  the  urine,  either  by  normal  acids,  such  as  uric,  sulphuric,  phos- 
phoric, hippuric,  or  with  the  formation  of  acids  developed  after  emission. 
Thev  are  Known  as  "  urates,"  and  commonly  spoken  of  as  yellow,  lateritious, 
"  bnckdust,"  or  "  fever  sediments."  They  dissolve  when  the  urine  is  heated 
to  130°  Fahr.  They  are  also  soluble  in  potash  and  liquor  ammonia.  Acids 
decompose  them  after  warmth,  and  liberate  uric  acid.  Three  forms  are  dis- 
tinguishable— (1.)  Irregularly  formed  or  amorphous  particles;  (2.)  Round 
globules  of  various  sizes ;  (3.)  Fine  acicylar  prismatic  crj'stals.  These  forms 
may  deposit  at  two  different  periods  after  emission — (1.)  As  soon  as  the  urine 
has  cooled  down  to  the  temperature  of  the  atmosphere.  In  such  cases  the 
water  is  diminished — the  urine  being  that  known  as  febrile  urine ;  or  it  occurs 
when  there  is  an  absolute  increase  of 
uric  acid.  (2.)  They  deposit  some  hours 
after  the  urine  has  been  passed,  and  long 
after  the  urine  has  been  of  eoual  tem- 
perature with  the  air.  Unaer  these 
circumstances  the  deposit  betokens  in- 
creased acidity  from  changes  in  the  pig- 
ment or  extractives,  or  uroxanthin.  The 
acids  so  formed  may  l>e  lactic,  acetic,  or 
butyric ;  and  a  drop  of  acid  added  to 
Huch  urine  will  anticipate  the  deposit. 

(b.)  Uric  Acid  Sediments  in  their  pure 
Htate  occur  in  the  form  of  rhombic 
prisms,  or  rhombic  plates,  or  of  thin 
hexagonal  plates  like  cystin ;  but  the 
most  usual  forms  are  referable  to  some 
variety  of  the  rhomb  (Fig.  154).  Such 
deposits  often  present  the  aspect  of  a 
granular  sand  of  a  irolden  lustre,  some-       Pt*,"»?*  u«uai  ft.rrasof  uric  acid  sjdiment. 

o.  .  .  1^  I  1       1    i>  1  1       with  bh>od-<'orpiucl(»  intermixed  (After  Dr.  Otto 

times  mingled  with   blood-disks;    and     funkb). 


Fio.  KA. 
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generally  the  deeper  the  color  of  the  urine  the  darker  is  the  uric  acid  sedi- 
ment. Its  appearance  does  not  necessarily  indicate  that  an  excess  of  orir 
acid  is  forming  in  the  body.  The  urine  is  generally  yellow  and  transparent 
and  the  acid  is  deposited  slowly  without  admixture  of  urates.  Liquor  po- 
tassse,  and  also  nitric,  a^id  in  excess,  dissolve  uric  acid. 

Pathological  Relations. — LUhuria,  or  Lithic,  or  Urie  Acid  Diakhetk^  ire 
names  which  have  been  given  to  that  general  constitutional  state  in  which 
the  urates  are  secreted  in  such  excess  as  to  be  deposited  in  inordinate  quanti- 
ties in  the  chamber- vessel  on  the  urine  cooling ;  or,  when  in  still  greater  abun- 
dance, depasited  in  an  amorphous  or  crystallized  state,  either  in  the  cavities 
of  the  kidneys  or  bladder.  The  specinc  gravity  of  such  urine  varies  from 
1015  to  1035,  it  always  gives  an  acid  reaction,  and  is  of  a  deep  copper  or  red 
color. 

Uric  acid  deposits  not  only  occur  when  the  patient  is  in  his  best  health; 
but  in  many  persons  who  have  died  while  laboring  under  this  constitutional 
state  the  kidney  has  been  found  healthy.  On  the  other  hand  the  kidney  hv 
been  found  occasionally  studded  all  over  with  crystals  of  uric  acid  in  the 
tubes,  esi)eoially  in  children.  Uric  acid  diathesis,  nowever,  may  coexist  with 
most  forms  of  disease  of  the  kidneys,  ureters,  or  bladder.  It  is  by  no  meaiw 
uncommon  to  find  a  calculus  of  this  substance,  the  nucleus  of  a  mulbemr,  or 
other  calculus,  formed  in  the  tubuli  or  pelvis  of  the  kidney,  and  sometimes 
in  the  bladder. 

The  color  of  uric  acid  crystals  and  sediments  of  the  urates  varies  giieatlT. 
The  pure  lithate  of  ammonia  is  white ;  but,  owing  to  the  presence  of  the  col- 
oring matter  in  the  urine,  it  is  usually  deposited  of  a  yellow  or  wood  color. 
The  purpuratcs,  owing  cither  to  the  nature  of  the  coloring  matter  of  the  urine, 
or  to  other  circumstances  not  y«t  determined,  are  of  a  pink,  light  red,  or 
brick  color.  These  different  salts  may  be  deposited  in  a  crystallized  or  in  an 
amorphous  state,  or  as  small  calculi. 

The  lithic  acid  which  exists  in  healthy  urine  in  such  a  state  and  in  nich 
proportions  as  to  be  held  in  solution  at  ordinary  tern j)eratu res,  in  certain  Cfm- 
ditiuns  of  the  system  may  be  precipitated  from  that  secretion  in  a  cryMaUhtti 
and  nearly  pure  state. 

The  amorphoHA  and  impalpable  lithic  acid  sediments  consist  in  general  of 
lithic  acid  in  combination  with  ammonia,  and  only  in  a  very  few  instances 
with  soda.  The  sedimentary  deposits  of  the  lithates  (»f  ammonia  may  be 
white,  yellow,  i)ink,  or  red ;  while  the  sedimentary  dejxwits  of  the  lithates  of 
soda  are  white.  The  crystallized  salts  form  gravel.  Tlie  yellow  amorphoiu 
sediments  mav  concrete  in  the  bladder  or  kidnev,  and  form  calculi. 

In  general  the  lithates  and  purj)iirates,  whether  in  a  crystalline  form  or  as 
an  amorphous  sediment,  even  when  in  great  excess,  are  held  in  solution  at  the 
temperature  of  the  body ;  but  in  some  instances  their  su])erabun<lan(«  L«  w> 
great  that  they  are  deposited,  even  at  this  temperature,  either  within  the  blad- 
der or  kidney,  so  that  the  last  j)ortioiu<  of  urine  are  so  loade<l  with  them  as  to 
resemble  a  stream  of  blood.  If  the  excess  be  vet  trreater,  or  if  a  nucleus  be 
present,  a  ct>ncretion  may  form  either  in  the  kidney  or  bladder,  but  iniinitely 
more  commonly  in  the  former.  The  nucleus  may  be  either  a  piece  of  hard- 
ened mucus,  or  a  jM>rti(m  of  fibrin  or  other  substance,  or  it  may  In?  a  crystal 
of  lithic  acid. 

The  lithates,  however,  are  very  frequently  only  the  nucleus  of  a  calculusof 
different  formation,  as  the  phosphates  or  oxalates.  Indet^l  we  not  unfre- 
quently  st'c  the  lithates,  the  phosphates,  and  the  oxalates  d(»j>osited  in  alternate 
layers  in  th(!  same  calculus,  thus  affording  alx»<olute  demonstration  of  three  or 
four  different  conditions  of  the  constitution  having  prevailed  during  the  forma- 
tion of  the  sanu*  calculus. 

Persons  laboring  under  idiopathic  uric  acid  diathesis  are  in  other  res|>ect# 
geneniUy  healthy,  and  the  remote  cause  is  for  the  most  jmrt  referred  lo  erron* 
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in  diet,  and  tx)  sedentary  habits.  A  too  full  animal  diet,  as  rich  old  black 
meats  and  game,  are  among  the  most  frequent.  When  the  predisposition, 
however,  to  the  diathesis  is  great,  every  substance,  even  the  most  opi)a«»it6,  that 
eauBes  indigestion,  will  produce  it,  as  a  heavy  dumpling  or  new  oread,  the 
richer  sorts  of  fish  or  salted  meats,  acid  fruits,  or  saccharine  matters.  Wines 
which  are  so-called  "heavy-bodied,"  i.  e.,  full  of  sugar  and  solids  not  yet  de- 
composed by  the  vinous  fermentation,  and  malt  liquors,  are  still  worse,  from  the 
rapidity  with  which  they  ferment  and  turn  acid. 

besides  being  the  result  of  many  errors  in  diet,  a  deposit  of  the  lithates  is 
incident  to  many  diseases, as  gout  and  rheumatism.  The  appearance  of  urates 
is  also  often  a  critical  termination  and  first  faint  indication  of  recovery  from 
fever,  or  severe  forms  of  inflammation.  It  also  results  from  morbid  states  of 
the  liver.  Besides  denoting  remote  diseases,  it  sometimes  results  from  an 
irritieible  state  of  the  bladder,  or  from  stone  in  the  kidney  or  bladder. 

The  effects  of  diet  are  so  marked  in  children,  that  we  can  hardly  feel  sur- 
prised that  any  error  of  diet,  as  overfeeding  them,  should  be  followed  by  lithic 
acid  deposits.  Stone  cases  are  consequently  common  in  children,  and  occur 
chiefly  among  those  of  the  i>oorer  class,  in  whom  those  errors  are  likely  to  be 
most  considerable.  When  stone  forms  in  childhood  the  ages  most  aflected  are 
between  four  and  nine  years.  Of  506  children  operated  on  at  the  Norwich 
Hospital,  223  were  under  12  years  of  age,  while  271  were  between  14  and  16. 
Two-thirds  of  all  the  cases  of  stone  result  from  a  uric  acid  diathesis.  Afler 
these  periods  the  ages  of  40  and  upwards  present  the  greater  number  of  cases 
of  gravel,  either  because  the  frame  then  begins  to  break,  or  that  increasing 
age  enables  us  to  enjoy  the  pleasures  of  the  table  as  well  as  leads  to  a  more 
sedentary  life.  Magendie  has  assigned  as  a  cause  of  these  morbid  states  of 
urine  in  the  extreme  of  life  that  the  temperature  of  the  body  is  from  one  to 
two  degrees  below  the  healthy  standard  of  the  adult. 

In  many  instances  this  disease  appears  to  be  hereditary,  and  those  attacked 
are  usually  of  sthenic  constitution. 

Symptoms. — ^The  fact  of  lithic  acid  being  in  excess  is  palpable  enough, 
from  the  yellow,  red,  or  pink  deposit  in  the  chamber-vessel  as  the  urine  cools; 
and  when  this  is  moderate  in  quantity  the  patient,  perhaps,  suflers  neither 
local  nor  general  inconvenience ;  indeed  many  persons  are  never  better  than 
when  they  are  passing  an  excess  of  the  lithates.  When,  however,  it  is  de- 
posited as  an  amor])hous  sediment  in  the  bladder,  the  last  portions  of  urine 
are  so  loaded  with  it  that  the  patient  apprehends  he  is  passing  blood.  In  this 
case,  in  the  first  instance,  he  is  only  troubled  with  itching  and  pain  in  the 
urethra  in  making  water  ;  but  if  the  disease  becomes  chnjnic  the  bladder  be- 
comes irritable,  the  urine  loaded  with  mucus,  the  healthy  symjmthy  l>etween  the 
bladder  and  prostate  is  destroyed,  so  that  the  urine  is  only  passed  after  great 
forcing,  and  in  trifling  quantity,  and  his  sufferings  are  singularly  painful  and 
severe.  The  secretion  of  a  great  excess  of  the  lithates  is  seldom  a  purely  local 
disease,  but  is  accompanied  by  some  more  general  affection,  as  asthma,  palpi- 
tation of  the  heart,  rheumatism,  or  gout ;  and  (hiring  its  continuance  these 
diseases  oflen,  in  a  great  measure,  subside. 

Although  the  passage  of  an  amorphous  sediment,  unless  it  be  in  such  Quan- 
tity as  absolutely  to  obstruct  the  passage,  is  seldom  productive  of  much  local 
inconvenience,  unless  it  be  of  long  continuance,  yet  when  the  lithic  acid  crys- 
tallizes so  as  to  form  gravel,  or  a  still  larger  concretion,  the  expulsion  of  this 
foreign  Ixxiv  is  always  attended  with  much  pain,  and  gives  rise  to  what  has 
been  ti*rme<l  nephritic  colic  {colica  /lepAriV/ow),  similar  to  the  biliary  or  hepatic 
colic  which  attends  the  jmssage  of  gallstones. 

The  piu^sage  of  a  calculus  from  the  kidney  into  the  bladder  may  be  preceded 
by  dull  pains  in  the  back  and  some  sicknt>ss  ;  but  more  commonly  the  attack 
is  sudden,  and  the  i)atient,  iK*rhai>s  in  his  best  health,  and  engaginl  in  the  or- 
dinary transactions  of  life,  is  on  the  instant  seized  with  excruciating  agony  in 
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the  loins,  with  retraction  of  the  testicle,  irritation  of  the  bladder,  and  ofWu 
with  nausea  and  vomiting  ;  but  in  all  this  suffering  the  pulse  retaini<  its  hetlthv 
frequency,  and  the  heat  of  the  body  is  natural.  At  length  the  pain  intennib, 
and  the  patient  has  a  short  interval  of  ease.  The  paroxysm,  however,  retunu 
more  or  less  frequently,  till  the  patient  is  relieved  as  by  a  charm,  the  calcultt 
having  passed  into  the  bladder.  Again,  after  an  uncertain  interval,  the  gravel 
or  calculus  become^i  impacted  in  the  neck  of  the  bladder,  ^Vhen  the  same  phe- 
nomena prcs^ent  themselves,  but  have  a  different  locality,  as  the  urethra,  till 
at  last,  after  an  effort  to  pass  water,  the  noise  of  a  stone  falling  into  the 
chamber- vessel  is  heard,  as  the  sound  of  most  pleasant  music  to  the  ear,  and 
the  gravel  or  calculus  is  found. 

The  duration  of  this  fit  is  varioiLs,  lasting  perhaps  from  one  honr  to  manj, 
and  sometimes  continuing  for  many  days.  Occasionally,  however,  the  calcu- 
lus has  acquired  so  great  a  magnitude  that  it  becomes  imimeted  in  the  uretei9. 
and  death  has  ensued  from  this  cause.  In  general,  calculi  pass  from  one  kid- 
ney only  at  a  time,  but  sometimes  they  pass  simultaneously  from  both  kidner^: 
and  should  they  be  large,  or  the  passage  long,  an  entire  suppression  of  urine 
has  been  the  consequence,  and  the  patient  may  die  from  that  cause. 

Sometimes  the  calculus  so  rapidly  increases  by  sedimentary  depoeilB  that  it 
is  detained  altogether  in  the  kidney,  when  it  not  only  takes  the  form  of  the 

f  el  vis  of  the  kidney,  but  branches  out  in  every  direction  like  a  piece  of  ginger. 
n  a  few  instances,  a  calculus  thus  formed  in  the  kidney  may  lie  latent  aud 
cause  little  inconvenience  to  the  patient.  More  commonly,  however,  the  cal- 
culus acts  as  a  foreign  body,  and  the  kidney  becomes  the  seat  of  abnces  or 
other  disorganiziition,  nnd  the  patient  suffers  immensely  with  pains  in  the  back. 
irritability  of  the  bladder,  aggravated  by  the  frecjuent  discharge  of  pua,  of 
blood,  or  mucus.  Existence  under  these  circumstances  becomes  a  burdea; 
and  death  at  length  terminates  the  patient's  ceaseless  sufferings. 

A  calculus  having  passed  into  the  bladder  sometimes  increases  so  fiist  that 
it  acquires  a  magnitude  too  great  to  escape  by  the  urethra,  and  in  this  case  s 
stone  in  the  bladder  is  formed.  This  condition,  as  it  necess:irily  requires  an 
oj)enition,  will  be  found  tn^ated  of  in  the  several  text-books  on  surf^.»ry. 

Diagnosis. — The  red  lithates  can  alone  be  confounded  with  blo4xl,  and  fmni 
which,  when  intense  in  color,  they  often  can  with  difficulty  be  distinguis^heti. 
On  cooling,  however,  the  subsidence  of  an  impalpable  or  gritty  <iejMieiit,  llie 
presence  generally  of  much  mucus,  the  absence  of  fibrin,  and  al.^o  of  alhunieu. 
when  the  urine  is  treated  by  nitric  acid,  enable  us  rea<lily  to  distinguish  them. 
The  white  or  li^^ht-colored  lithates  are  distinguished  from  the  phosphates  hv 
the  urine  being  acid,  by  the  absence  of  the  al)un<lant  mucous  discharge  whicli 
always  accompanies  a  large  depa^ition  of  the  phosphates,  and  from  the  nrino 
not  becoming  alkaline  or  fetid  if  kept  for  a  few  hours.  The  precipiialtnl 
lithates  also  are  readily  dissolvable  by  heat,  which  the  pho>phates  are  not. 

Prognosis. — While  the  dej)osits  are  yet  but  sedimentary,  the  jin>gno>is  i.« 
always  favorable,  however  large  the  <piantity  discharginl.  Even  when  gravel 
or  small  calculi  are  formed,  the  chances  are  very  many  that  it  will  l>e  di>- 
cliarjred  before  it  attains  any  considerable  size.  When  the  calculus  is  so  lanre. 
however,  as  to  be  retained  in  the  kidney  or  ureter,  the  disease  is  necessarily 
fatal.  Also,  when  retained  in  the  bladder,  nothing  but  a  surgical  o|)eratiou 
can  remove  it :  and  consequently  the  chancers  n^snlve  tliemselves  into  thepn)- 
i)ortionatc  numbers  which  recover  or  die  after  thr  ojKration  of  lithotrity  nr 
lithotomy  at  the  age  and  under  the  circumstances  of  the  patient. 

Treatment. — The  medical  treatment  of  the  lithic  acid  diathesis  is  hv  alka- 
lies,  or  neutral  salts,  turjMMitine,  and  saccharine  matters. 

The  celebrated  Morgagni  suffered  greatly  from  lithic  acid  gravel,  and  his 
remedy  was  half  a  dnxchnnA'  mrhonntr  of  ]pot<i;<li  night  and  nu»niing,  gradually 
increasing  the  dose  till  he  took  thn»e  drachms  during  the  day.  **The  a<'id  nf 
his  urine,''  he  states,  *'soon  iKN'ame  saturated,  the  pain  in  his  huiis  dinuuL<he<l. 
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hit*  urine  became  less  loaded,  aud  potash  wa8  at  length  found  in  that  fluid  in 
excess."  He  also  adds,  "  I  have  repeated  this  remedy  as  often  as  I  have  been 
threatened  with  an  attack,  and  always  with  success."  The  particular  salt, 
however,  is  not  perhaps  of  great  moment.  Much  benefit  may  be  derived  from 
the  citrate  of  potash,  or  the  common  effervescing  draught,  W  hen  the  patient's 
bowels  require  a  more  active  agent,  the  sulphate  of  magnesia,  the  sulphate  of 
soda,  or  the  iodide  or  bromide  ojpotxish  may  be  substituted. 

The  pure  alkalies,  from  the  much  smaller  doses  in  which  they  can  only  be 
administered,  are  much  less  beneficial  than  the  neutral  salts.  Magnesia  also, 
in  Mr.  Braude's  experiment^,  produced  much  less  marked  effects  on  the  urine 
than  either  the  subcarbonate  of  potash  or  soda,  while  lime-water  produced  no 
very  sensible  effect  whatever.  Phosphate  of  ammonia,  in  doses  of  5*  daily, 
largely  diluted,  is  of  service ;  and  Dr.  Garrod  reports  favorably  of  it  in  chronic 
conditions  of  the  gouty  habit. 

Chlchicum  xdne  (TTgxv),  twice  or  thrice  a  day,  followed  by  a  saline  aperient, 
such  as  PuUna  water,  and  from  forty  to  fifty  minims  now  and  then  in  the 
morning,  is  a  mode  of  treatment  often  attended  with  advantage. 

Dr.  Garrod  also  calls  attention  to  the  value  of  the  salis  of  lithia  in  uric  acid 
formation,  associated  with  gout,  and  to  the  value  of  the  Baden  Baden  and 
Bath  mineral  waters,  both  of  which  contain  lithium.  The  citrate  of  lithia  may 
be  given  in  doses  of  five  to  ten  grains,  and  the  carbonate  in  three  to  six  grains. 

Frequent  use  of  the  Turkish  bath  is  of  great  service. 

Besides  alkalies,  turpejitine  has  some  character  in  the  cure  of  the  lithic  acid 
diathesis.  The  celebrated  Dutch  drops  are  supposed  to  be  principally  com- 
posed of  sp,  terebinthijice  and  of  tinct,  ojni,  colored  by  some  coloring  matter. 
Dr.  Henry  gives  two  cases  of  the  beneficial  effects  of  this  remedy.  One  of 
them  was  a  lady,  who,  when  threatened  with  an  attack,  always  had  recourse 
to  it ;  and  the  uniform  effect  was  the  discharge  of  a  sandy  substance  in  such 

3uantities  that  often  four  ounces  of  gravel  were  discharged  in  two  or  three 
ays. 

The  above-mentioned  treatment  is  often  successful ;  but  there  are  cases  in 
which  it  fails,  and  the  patient  continues  to  be  tormented  for  months,  vdth 
little  relief.  In  these  instances,  the  inf  diosime  or  the  pulv.  uva  tirsi  may  be 
tried,  combined  with  some  mild  opiate,  which  latter  substance  always  gives 
relief. 

If  the  urinary  sediment  should  concrete  into  gravel,  an  attack  of  nephritic 
colic  may  take  place.  The  treatment  of  this  attack  is  the  same  as  for  the 
pasBage  of  a  gaU^tone — as  the  warm  bath,  mild  purgatives,  and  opiates. 

If  the  calculus,  having  escaped  from  the  kidney,  is  retained  in  the  bladder, 
an  operation  for  its  removal  is  necessary,  and  the  case  then  becomes  purely 
Buivical. 

Dietetic  Treatment, — The  dietetic  treatment  is  of  the  greatest  importance 
in  the  cure  of  the  lithic  acid  diathesis.  The  experiments  of  Wollaston  and 
Vauquelin  have  shown  that  in  proportion  as  animals  are  fed  on  animal  diet 
or  on  azoted  substances,  their  urme  becomes  more  and  more  loaded  with  lithic 
acid.  While  Magendie  has  shown  by  a  counter-proof,  that  if  a  dog  be  fed  on 
non-azoted  substances,  as  sugar,  every  trace  of  lithic  acid  dissappears  from 
the  urine.  A  lady  at  Paris,  suffering  from  gravel,  having  heard  of  Magen- 
die's  experiment*^,  made  trial  of  sugar  on  herrfclf,  eating  more  than  a  pound 
daily.  She  jKjrsevered  in  this  regimen  for  six  weeks,  when  her  gravel  disap- 
peared. She  now  returned  to  her  old  regimen,  and  at  the  end  of  three  months 
ner  fits  of  gravel  returned. 

It  is  plain  that  of  all  diets  the  <|uantity  of  animal  food  should  be  reduced.  It 
is  neccssarv  also  that  Port  as  well  as  French  wines  should  be  abandoned,  as 
well  as  all  those  things  which,  according  to  the  idiosyncrasy  of  the  patient, 
are  likely  to  })rodu(*e  indigestion  or  acidity  of  the  stomach.  The  patient  also 
i4iould  be  warmlv  cla<l,  rise  earlv,  and  take  a  considerable  amount  of  exercise. 
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(2.)  Sediments  of  Hippuric  Acid, 

Owing  to  the  solubility  of  this  acid  its  sediments  are  rare.  When  it  doei 
occur,  it  is  in  the  shape  of  long  four-sided,  acuminated  prisms,  or  acicultr 
needles  fixed  on  uric  acid  crystals,  with  which  they  are  sometimes  confounded, 
as  well  as  with  phosphates.  They  are  distinguished  from  phosj^ates  br 
being  insoluble  in  acids;  and  irom  uric  acid  they  may  be  separated  by  boiling 
with  strong  alcohol  (Parkes). 

(3.)  Phosphorric  Acid,  its  Farms  and  Pathologiccd  Relations, 

(a.)  Sediments  containing  pho)q>horic  acid  are  formed  of  the  ammoniaahmaf- 
nesian  pliosphafe^  the  pho^phat^  of  lime^  und  the  phosphate  of  maanesia.  The 
ammoniaco-magncsiau  phosphate  occurs  in  the  form  of  beautiful  transparent 
prisms,  or  in  foliaceous,  penniform,  or  stellar  prisms  or  crystals. 

(b.)  The  phosphate  of  lime  and  the  phosphate  of  magnesia  form  a  white 
amorphous  powder,  or  they  occur  as  round  small  globules,  or  as  prismatic 
crystals  with  oblique  summits  (Hassall). 

Acids  dissolve  all  thase  sediment**;  heat  has  no  effect  upon  them. 
(c.)  The  amm^niaco-magnesian  phosphate  is  almost  always  deposited  as  a 
result  of  the  decomposition  of  urea,  and  the  deposit  usually  commences  on 
the  surface  of  the  fluid,  where  the  urea  is  most  exposed  to  the  air. 

The  phosphate  of  lime  and  the  phosphate  of  ammonia  are  thrown  down  if 
the  urine  becomes  alkaline  from  fixed  alkali,  as  af^er  vegetable  food,  or  the 
carbonates  of  the  fixed  alkali,  or  after  the  salts  which  form  them,  have  been 

taken.     Decomposition  of  the  urea  in 
Fio-  !•''«•  these  cases  is  generally  rapid,  and  am- 

moniaco-magnesian  phosphate  is  also  pro- 
duced. Such  also  is  the  case  with  urine 
of  chronic  diseases,  or  during  convale^ 
ccnce  from  acute  diseases,  when  the 
urine  is  feohly  acid.  The  phosphates 
and  urates  occur  together  under  the  fol- 
lowing conditions:  (1.)  When  urate:* 
having  been  deposited,  the  urea  decom- 
poses to  a  slight  extent — enough  to  form 
the  anmioniac(Hphosphate,  and  yet  not 
enough  to  dissolve  the  urate ;  ( 2. »  When 
crystallized  uric  acid  has  fomie<i  and 
been  acted  upon  by  the  ammonia  formetl 
from  the  urea,  the  crystals  of  uric  acid 
disappear,  and  are  replac»ed  by  roun<i 

AmmoniacfMim(riM'>^lau  phosphate  In  i>ri*ni8,  globules  of  wraff  o/"  am/WWilVf,  mixed  wilb 
iuixe<l   with   amorphous  eraiiufos,  phosphat(>  of    Vi  •    •*    *       x**.  i       ..u  ,*^,       T^K-^^,.!^ 

lime,  and  granular  uratet*  (afUr  Dk.I'hi  i»u  HiM).  tllC  pHHMpitate  of  ph()Sphate:*.  IhCSe  de- 
posits are  always  white,  and  unchanged 
by  heat ;  soluble  in  dilute  hydrochloric  acid,  but  insoluble  in  ammonia  and 
in  liijuor  potiissie.  Mucus,  pus,  or  blood  may  mask  the  chemical  reactioa-. 
A  small  (lUiintity  of  solution  of  sesquicarbonate  of  ammonia,  added  to  a 
large  (piiintity  of  healthy  urine,  will  yield  prisnb^  of  the  triple  phosphate. 

Pathological  Relations. — Ceramuria  or  Phoi^phatie  Duithej<is  are  names 
which  have  been  given  to  that  general  state  of  the  body  in  which  phosphat<y 
tend  to  Jipi>ear  in  the  urine.  The  phosphates  are  secreted  in  a  state  of  health 
in  the  jn-oportion  of  one  part  in  1000  of  urine.  When  this  proportion  i.*  ab- 
normally increased,  so  that  they  are  largely  deix>sited  either  in  the  kidney  or 
bladder,  or  even  in  the  chamber-vessel,  the  condition  has  been  termed  the 
phoj*phatic  diatliesis. 
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The  remote  causes  of  this  constitutional  state  are,  exposure  to  cold  and  wet, 
poor  diet,  blows  on  the  back  which  injure  the  spinal  marrow,  and  more  espe.- 
eially  diseases  of  the  bladder,  as  vesical  catarrh,  stane  in  the  bladder,  the  intro- 
duction of  a  bougie,  or  other  irritating  cause. 

This  form  of  disease  sometimes  occurs  in  children,  but  more  commonly  in 
adults  between  thirty  and  forty  years  of  age.  It  affects  both  sexes,  but  more 
commonly  the  male  than  the  female.  Those  affected  are  usually  of  an  asthe- 
nic, pale,  leucophlegmatic  temperament,  and  in  some  instances  are  believed 
to  have  inherited  it. 

Though  often  resulting  from  disease  of  the  bladder  or  kidney,  yet  occa- 
sionally it  exists  when  no  such  disease  is  present.  It  is  the  prevalence  of  this 
diathesis  that  causes  those  large  calculi  sometimes  found  in  the  kidney  or 
bladder. 

These  phosphatic  salts,  like  the  superlithates,  have  the  property  of  redden- 
ing vegetable  blues,  and  they  show  an  acid  reaction.  When  the  earthy  bases 
of  lime  or  magneiitia  arc  from  any  cause  secreted  in  greater  abundance  than 
natural,  they  combine  with  the  phosphates,  which  are  thrown  down  in  the 
form  of  insoluble  phosphates,  and  which  may  be  deposited  either  as  a  sediment 
on  the  urine  cooling,  or  in  the  bladder  or  kidney  before  being  passed,  or, 
being  retained  in  those  cavities,  may  concrete  into  a  stone  or  calculus. 

Symptoms. — When  this  diathesis  is  a  primary  affection,  the  patient  is 
usually  of  a  sallow  complexion,  stout,  but  effeminate,  and  of  great  irritability 
of  nerve.  He  also  suffers  from  indigestion,  flatulence,  constipated  or  disor- 
dered bowels,  his  stools  being  either  black  or  clay-colored.  His  bladder  also 
is  highly  irritable ;  he  has  pain  in  his  back  and  loins ;  his  urine  is  abundant 
and  loaded  with  mucus,  together  with  a  copious  white  sediment,  so  that  the 
latter  portions  of  urine  pass  like  so  much  milk. 

The  duration  of  this  condition  is  often  very  long,  on  account  of  the  diseased 
state  of  the  bladder,  with  which  it  is  connected.  In  cases,  however,  in  which 
that  viscus  is  healthy,  it  oflen  readily  yields  to  medical  treatment ;  but  in 
other  instances,  when  all  appears  to  be  proceeding  favorably,  the  lungs  be- 
come affected,  and  the  patient  dies  of  phthisis. 

The  urine,  when  examined,  is  pale,  increased  in  quantity,  often  turbid,  and 
covered  with  an  iridescent  pellicle  or  film,  consisting  of  a  solution  of  the  triple 
phosphate  of  ammonia  and  magnesia  ;  much  mucus  is  also  deposited,  together 
with  a  most  copious  precipitate  of  the  phosphates,  so  that  sometimes  the  urine 
appears  like  so  much  chalk  and  water.  It  Is  generally  of  low  specific  gravity, 
or  1001,  1002,  or  1003. 

As  the  phosphates  have  little  tendency  to  crystallize,  a  nucleus  is  necessary 
before  the  sediment  can  concrete  into  calculi ;  and  it  is  in  this  form  of  dis- 
ease that  we  find  such  singular  substances  in  their  centre^*,  as  a  clot  of  blood, 
a  piece  of  hardened  mucus,  broken  ends  of  sounds  or  bougies,  bits  of  straw, 
bodkins,  pins,  plum-stones,  beans,  nut-shells,  and  bullets. 

The  calculi  which  form  on  these  nuclei  are  of  three  descriptions,  and  in  the 
following  proportions :  Out  of  102  calculi  examined  there  were  of — 

Phosphate  of  Lime,  nearly  pure, 8 

Triple  PhoHphate,  or  Phosphate  of  Ammonia  and  Magnesia,      .         .       8 
Mixed  or  Fusible  Calculi,  being  a  mixture  of  the  two  preceding,       .     91 

102 

These  calculi  are  distinguished  from  all  other  calculi  in  being  soluble  in 
an  excess  of  phosphoric  acid.  They  are  distinguished  from  one  another  by 
the  phosphate  of  lime  calculus  being  nearly  infusible,  by  the  mixed  being 
readily  fusible,  while  the  triple  phosphate  is  known  by  the  mhuite  crystals 
which  oflen  form  between  the  interstices  of  the  lamina;. 

Every  other  form  of  calculus,  whether  the  lithate  or  oxalate,  from  the 


752      SPECIAL  PATHOLOGY  —  MICROSCOPIC  EXAMINATION  OF  URIII. 

irritation  it  occasions,  constantly  produces  a  deposit  of  a  soft  coating  of  the 
phosphates.  When,  however,  tne  phosphatic  deposition  is  once  w^  eitib- 
lished,  it  Ls  seldom  followed  by  the  deposition  of  strata  of  any  other  deKription. 
Thus,  of  823  calculi  examined  by  Dr.  Prout,  he  found  only  three  speamew 
in  which  the  phosphates  had  been  followed  or  surrounded  by  other  calculow 
deposits. 

ihe  physical  characters  of  the  phosphatic  calculi  are,  that  they  are  white, 
soft,  and  easily  broken  down,  and  are  deposited  in  concentric  lamins  like  the 
lithic  acid  concretions. 

Diagnosis. — The  phosi)hatic  sediments  may  be  distinguished  from  the  lithic 
by  the  urine,  though  at  first  acid,  becoming  putrescent,  and  giving  an  alka- 
line reaction  after  standing  a  few  hours.  Ammonia  also  added  to  the  urine 
throws  down  a  white  cloud,  which  consists  of  the  phosphate  of  lime  with  some 
of  the  ammoniaco-magnesian  phosphates,  a  test  which  would  render  the  lithate» 
soluble.  The  best  test,  however,  is  the  addition  of  phosphoric  acid,  which 
would  redissolve  the  precipitate. 

Prognosis. — When  this  diathesis  is  unaccomjmnied  by  disease  of  the  bladder 
the  prognosis  is  always  favorable.  When,  however,  it  results  from  a  morlnd 
state  of  the  bladder  or  diseased  structure  of  the  kidney,  the  disease  is  alwave 
of  long  duration. 

Treatment. — The  treatment  of  this  affection  is  by  some  mineral  acid  com- 
bined with  an  opiate.  The  acid  may  be  the  nitric,  muriatic,  the  phoephoHe, 
or  the  sulphuric ;  but  the  dilute  sulphuric  acid  is  generally  preferred,  as  being 
most  pleasant  to  the  taste.  A  most  usual  prescription  is  the  infusion  of  roK$, 
with  an  addition  of  ttj^v  to  n^x  of  dilute  sulphuric  add,  together  with  timi, 
opiif  nj^iii  to  nj^v  every  six  hours.  This  combination  is  generally  efficient  in 
checking  the  formation  of  phosphates,  and  the  sulphate  of  magneda  mar  be 
added  to  it  if  the  bowels  should  require  to  be  rej^ulated.  Benzoic  ocmTIuw 
been  found  of  great  use  (gr.  x  to  xv)  in  a  mucilagmous  draught.  It  may  be 
given  in  still  larger  doses — twenty  to  forty-four  times  a  day  (Garrod). 

When  the  phosphatic  diathesis  depends  on  vesical  catarrh,  or  other  dis- 
eased state  of  the  bladder,  salicince  gr.  x  thrice  daily  has  occasionally  been 
found  successful.  Others  ])refer  the  inf.  diosmWy  and  others  uva  ursi.  The 
pure  alkalies  in  these  cases  should  not  be  used. 

Dietetic  Treatment. — The  diet  should  be  as  nourishing  as  the  state  of  the 
diseased  vi.scus  will  allow ;  and  acid,  wines,  and  ripe  fruits  greatly  assist  in 
effecting  the  cure. 

(4.)   Oxalate  of  Livie,  its  Forms  and  Patliological  Relations. 

Opinion  is  very  undecided  as  to  the  significance  of  deposit**  or  sediments 
compofted  of  oxalate  of  lime.  It  occurs  in  one  out  of  every  three  cases,  taking 
the  cases  indifferently  as  they  occur  in  an  hospital.  It  appears  (Fig.  15(m  in 
four  forms:  (1.)  As  octahedra  (a);  (2.)  As  hour-glass,  contracted,  or  duml>- 
bell-liko  bodies  ib) ;  and  (3.)  Conij)ound  octahedra  (c)  may  also  be  seen  ;  j4.> 
As  small,  flattened,  bright  disks,  very  readily  mistaken  for  blood-disks. 

Oxalate  of  lime,  although  found  in  the  blotxl,  is  probably  a  result  of  chemi- 
cal changes  in  the  renal  passages.  The  octahedra  grow  or  increase  in  urine 
after  it  is  passed  ;  but  the  dumb-bell  crystals  are  said  not  to  do  so.  Dr.  Beale 
considers  that  the  dumb-bell  crystals  of  oxalate  of  lime  are  mainlv  formeil  in 
the  kidney-tubes.  He  found  them  most  frequently  in  casts.  Dr.  Wrkes  con- 
siders that  the  oxalic*  acid  of  urine  most  probably  results  from  uric  acid ;  and 
may  be  a  substitution  for  the  excretion  of  carbonic  acid  of  the  lungs 
(Schmidt).  In  order  that  oxalic  acid  shall  form  in  the  urine,  there  must 
either  be  irritation  from  a  calculus,  or  from  some  other  cause,  or  there  must 
l>e  fermentive  changes  from  mucus.     If  there  be  no  evidence  of  any  of  thcav 
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ooDditions,  the  oxalic  acid  of  fresh  urine  may  be  presumed  to  come  from  the 
blood  (Pahkes),  Cryatala  of  oxalate  of  lime  are  iQ^oluble  in  water — are  un- 
altered by  boiling  either  in  aeetie  add  or  in  liquor  potaasa ;  and  are  soluble  in 
nitric  acid  without  effervescence. 


I;  («.)  Compound  Oct«bHlr»;  cInM 
limeUftur  Da.  Bealk,  I.  c). 


rfiula  or  auliU  of 


Fatholo^cal  Relations. — Many  articles  of  diet  contain  oxalic  acid  in 
abundance ;  but  there  are  also  certain  articles  of  food  and  drink  the  use  of 
which,  when  digestion  ia  deran^d,  is  followed  by  the  formation  of  osalate  of 
lime  and  its  preneoce  in  the  unne.  Sugar  in  excens,  the  use  of  frothy  spark- 
ling beer  or  wine,  turnips,  parsnips,  carrots,  cauliflower,  asparagus,  nijw  all 
cause  a  "temporary  osaluria"  (Prout,  Robin,  and  Verdeil,  Rose,  Bird, 
Habsall).  When  the  respiratory  functions  are  impeded,  oxalates  appear  in 
the  urine,  and  during  convaleseence  from  some  severe  diseases  as  typhwi  Jever. 


Plo.  1ST.— Biimh-hi'll  cTjutBli  of  oimlitc  of  llni»,  of  Tory  rrgulmr  furra,  from  Ihe  urino  of  i  eblld  iwo 

jaan  of  ■)(«.  •iinV'rinK  fnnn  jiundlcv  (>n>'r  Dr.  Bkalk,  I,  c.  |k  .lOUi, 

Kio  lW.—CoULviiuuufiiuniti-W]l>,iuchu  often  bimu  ibe  aucU-ui  ofkulcuIuitsflerDB.  Biuut.l.c., 
p.  TO). 

Oxnluria  is  the  name  given  to  that  general  state  of  the  constitution  in  which 
oxalate  of  lime  is  secreted,  as  first  determined  by  Dr.  Wolluston. 

The  remote  cause  of  this  constitutional  couditiuii  is  not  determined,  for  per- 
sons who  seem  in  the  l)est  health  will  often  void  uxniatc  of  lime  in  th<-  unne. 
It  is  HupiioKed,  however,  to  be  most  freijuent  nnioug  those  who  eat  largely  of 
common  wirrel  (rumcj  nrcfono),  or  of  tomato  (w/uHiim  lycoperairum),  and  of  the 
leaf-stalkH  of  the  rhuburb  plant,  all  of  which  many  |>crsoiis  are  passionately 
■fond,  and  all  of  which  contain  oxalic  acid. 

This  form  of  disease  may  exist  before  puberty,  and  from  that  period  till 
sixty.  It  is  most  usual,  however,  between  forty  and  fifty.  It  ia  coniiuon  in 
both  eexcs,  and  is  not  incompatible  with  gout. 
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The  oxalate  of  lime  very  rarely  appears  under  the  form  of  an  amorphous 
sediment ;  still  it  has  occurred  mixed  with  the  lithic  amorphous  sedimente, 
but  even  this  is  uncommon.  Its  appearance  is  still  more  rare  under  the  forn 
of  crystallized  gravel,  so  much  so  that  Dr.  Prout  mentions  only  two  in.«taDC(& 
Renal  calculi  of  this  formation  are  not  very  uncommon.  When  detained  in 
the  bladder  they  often  actjuire  a  considerable  size,  are  rugged,  dark-colored, 
and  tuberculated,  and  from  these  appearances  have  been  termed  the  ''mulbenr 
calculi.''  Oxalate  of  lime  enters  as  a  constituent  part  into  about  one-fourtL 
of  all  the  calculi  examined.  The  following  table  will  show  the  different 
tramsitions : 

Oxalate  of  Lime, 118 

Lithic  and  Mulberry, 15 

Mulberry  and  Lithic, 40 

Mulberry  and  Phosphates, 49 

Fusible  and  Mulberry, 2 

219 

When  heated  before  the  blowpipe  the  oxalic  acid  is  decomposed,  and  pure 
lime  remains,  which  gives  a  strong  brown  stain  to  moistened  turmeric  paper. 
This  calculus  is  insoluble  in  the  alkalies,  but  by  digestion  in  carbonate  of 
potash  it  is  decomposed,  and  the  insoluble  carbonate  of  lime  is  left.  When 
reduced  to  powder  and  digested  in  nitric  or  muriatic  acids  a  perfect  solution 
is  effected.  It  Is  not  dissolved  by  acetic  acid — a  circumstance  which  distin- 
guishes it  from  the  ammoniaco-magnesian  phosphate.  It  Ld  distinguidied 
irom  the  phosphate  of  lime  by  being  insoluble  in  phosphoric  acid. 

Symptoms. — Oxaluria  is  attended  with  no  prominent  feature.  The  urine, 
which  contains  this  substance,  is  acid,  of  a  good  color  and  remarkably  pure, 
and  free  from  all  sorts  of  sediment  as  well  as  gravel.  The  patient  is  there- 
fore hardly  sensible  of  any  inconvenience  till  he  is  attacked  bv  a  fit  of  ne- 
phritic colic,  caused  by  the  pa.ssage  of  the  calculus  from  the  kidney  or  bbd- 
der,  or  till  he  is  troubled,  supposing  it  to  be  retained,  by  symptoms  of  stone 
in  the  bladder  or  kidney. 

Treatment. — Ilesi)ec'ting  the  medical  treatment  of  oxaluria.  Dr.  Pn>ut 
recommonds  that  we  should  try  to  induce  a  lithic  acid  diathesis ;  but  it  mu:»t 
be  (luestioual)le  whether  the  discit^e  substituted  is  not  as  dangen»us  as  the  one 
under  which  the  patient  originally  laboRMi.  He  speaks,  however,  of  having 
seen  much  advantage  derived  from  mineral  avuh  and  the  Hulphitfi*  of  iron  or  of 
qninia.  The  mineral  acids  are  useful  in  correcting  the  dvs|)e|>sia  asi^K'iatcd 
with  the  elimination  of  oxalates.  Henbane  is  C(msiderod  bv  Dr.  Harlev  a?  t 
most  valuable  reuiody.  Water  containing  lime  should  be  avoided,  and  dis- 
tilled water  used  instead ;  and  in  many  cases  it  will  be  necessary  to  empty 
the  intestines  by  suitable  purgatives. 

Dietetic  Treatment. — The  patient  should  carefully  avoid  eating  all  sub- 
stances containing  oxalic  acid.  A  gentleman  who  had  lived  as  a  6ow-r/rvi«/. 
determined  to  reform  his  diet,  but  to  render  his  new  dishes  more  |KilatabK', 
he  ate  every  day  a  plateful  of  sorrel,  and  was  attacked  with  an  oxalate  of 
lime  calculus. 

( 5. )  Lenciny  its  Forms  and  Pathological  Relatiotuf. 

S^'dinirntM  of  Leucin  are  precipitated  from  the  urine  in  round  corpuscles, 
sometimes  with  a  concentric  form,  and  look  like  heajis  of  fat;  but  when  crys- 
tallized from  ])nre  solutions,  it  appears  as  fine,  dark-colon*d  nec<lle-like  crj's- 
tals.  To  recognize  it  fully,  it  must  be  s<»i)arate<l  by  careful  sublimation 
(Pakki>).  The  sus])ecte(l  leucin  is  to  be  placed  on  ^)latinuni,  carefully 
moistened,  and  then  dried  with  nitric  acid.  The  almost  imjierceptiblc  Hake 
which  is  left  is  to  be  moistened  with  caustic  soda,  and  evaporated  carefully 
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over  a  spirit-lamp.     If  leucin  is  present,  it  forms  an  oily-looking  drop 
(Scherer). 

Pathological  Belations. — ^It  is  believed  to  be  the  result  of  the  disintegra- 
tion of  certain  of  the  nitrogenous  tissues  of  the  principal  glands,  and  occurs 
particularly  in  acvie  yellow  atrophy  of  the  liver,  where  it  is  found  in  the  sub- 
stance of  the  liver  itself. 


(6.)   Tyrosine,  iU  Forms  and  Paiholof/ical  RdaUons. 

Sediments  of  Tyrosine  are  of  a  greenish-yellow  color,  composed  of  heaps  of 
fine  needles,  which  can  be  obtained  on  evaporation.  It  ought  to  be  treated 
with  nitric  acid,  like  leucin^  and  then  a  little  liqu^rr  soda  used.  The  nitric 
add  gives  a  deep  orange-yellow  color,  which  becomes  deep  yellow  on  evapora- 
tion. The  soda  gives  the  yellow  flake  a  red  tinge;  and  on  heat  and  evapo- 
ration, a  black-brown  residue  is  left  (Scherer,  quoted  by  Parkes\ 

Pathological  Relations. — It  is  found  wherever  leucin  is  met  witn. 

(7.)  Cystine,  its  Forms  and  Patliologieal  Relations. 

Sediments  of  Cystine  form  a  white  or  light-fawn  color,  amorphous,  rather 
bulky  precipitate,  or  they  appear  at  once  as  six-sided  plates  (Fig.  159).  In 
both  cases  ammonia  dissolves  it — so  do  fixed  alkalies  and  their  carbonates ; 
Iwd  from  this  solution  it  crystallizes  on  spontaneous  evaporation.  It  does 
nq^  disappear  when  the  urine  is  gently  warmed ;  and  it  is  insoluble  in  car- 
bonate of  ammonia,  in  dilute  hydro- 
chloric acid,  and  in  acetic  acid.  ^'o.  159. 

Pathological  Relations. — It  is  asso- 
ciated with  the  excessive  elimination  of 
sulphur.     Its  persistence  in  the  urine  is  -  /  • 

often  hereditary,  and  is  generally  asso- 
ciated with  derangement  of  the  func-       ^^  \  /    1     ^.^x 
tions,  or  organic  disease  of  the  liver.             ^^       \    (P  tC^    f^j 
It  occurs  also  in  cases  of  chlorosis.                /  wn\  ^      ^^ 

Cystinuria  is  the  name  which  has 
been  given  to  the  general  state  of  the 
system  in  which  cystine  is  eliminated 
by  the  urine  in  abnormal  amount.  The 
cystic  oxide  was  described  by  its  dis- 
coverer. Dr.  Wollaston,  in  the  Philo- 
sophical Transactions  for  1810;  and 
from   the  similarity   which   this    sub- 

8UDCC  bean,  to  certain  oxides  in  unit-  ^^''toSS^If'iJhifi.^^cSSJTSitSv-)!'*'"- 
ine  both  with  alkalies  and  acids.  Dr. 

Wollaston  termed  it  an  oxide,  and  gave  it  the  name  of  cystic  oxide,  on  the 
8uppa«titic)n  of  its  being  |)eculiar  to  the  bladder.  Dr.  Marcet,  however,  has 
found  it  in  the  kidney. 

The  first  calculus  examined  by  Dr.  Wollaston  of  this  description  was  taken 
from  a  boy  five  years  old.  It  has  been  found  also  in  the  adult;  and  Professor 
Stromeyer  found  it  in  two  instances  in  one  family. 

An  analysis  of  a  cystic  oxide  concretion  by  Lassaigne  gives — 

Carbon, 86.2 

Hydrogen, 12.8 

Oxygen, 17 

Nitrogen, 84 

100 

Its  formation  as  a  concretion  ap|)ears  to  result  from  a  general  constitu- 
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tional  state ;  and  it  has  been  discovered  in  the  urine  in  a  state  of  solution,  of 
mechanical  suspension,  and  also  in  the  solid  form  of  a  calculus,  either  pure 
or  in  crusted  witii  the  phosphates  or  lithates.  The  concretioD,  when  pure,  u 
not  laminated,  but  appears  as  one  uniform  mass  confusedly  cnrsulliad 
through  its  whole  substance,  having  somewhat  of  the  appearance  of  the  ■» 
mouiaco-magnesian  phosphate,  though  more  compact.  Before  the  blowpipe 
it  emits  a  peculiarly  fetid  smell,  quite  distinct  from  that  of  uric  acid,  and  ii 
consumed.  It  is  characterized  by  the  great  variety  of  reagents  in  which  it 
is  soluble.  It  is  dissolved  abundantly  by  the  muriatic,  nitriCy  sulphurie,  and 
oxalic  acids ;  by  potash,  soda,  and  ammonia,  and  even  by  the  neutral  caiiMB- 
ates  of  soda  and  potash.  It  is  insoluble  in  water,  alcohol,  bicarbonate  of  oi- 
moHia,  and  in  the  tartaric,  citric,  and  a4:etic  acids.  The  urine  in  which  Hat 
substance  has  been  found  was  copious,  of  a  yellowish-^reen,  of  a  strong  pen- 
liar  smell,  and  of  a  low  specific  gravity ;  it  was  entirely  free  from  uric  acid, 
and  the  urea  deficient  in  quantity.  This  diathesis  is  of  unfavorable  pro|<- 
nosis,  and  its  mode  of  treatment  not  yet  determined.  Dr.  Prout  has  seen 
most  benefit  from  the  niiro-muriatic  acid.  The  peculiar  smell  of  the  urine 
abates  under  its  use ;  but  the  complaint  shows  a  great  dis])oeition  to  retom 
when  the  medicine  is  left  off. 


CLASS  III. — SEDIMENTS  COMPOSED  OF  SUBSTANCES  POREIGX  TO  THE  URTXC, 
AND  WHICH  ACCUMULATE  IN  THE  URINE  ALWAYS  AFTER  EXPOSURE 
TO   THE   ATMOSPHERE. 

1.  Fungi  in  acid  urine — e.g.,  the  Penicilium  glaucum,  its  spares,  th€UiHs,Mnd 
fructification. 

2.  The  Torulce  cerevisice  in  saccharine  urine  begins  to  form  in  two  or  three 
hours  after  emission.  It  forms  a  gelatinous  mass,  composed  of  sparules,  which 
subsequently  develop  into  heotded  threads,  and  in  a  few  days  aerial  fructifici- 
tion  appears. 

3.  Vihrioncii  and  Monads  occur  in  urine  containing  much  mucus,  and  which 
is  feebly  acid  or  alkaline. 

All  urine  should  be  collected  in  glass  vessels,  which  are  scrupulously  clean; 
and  the  quantity  operated  upon  should  embrace  the  whole  urine  paj<tted  during 
the  twenty-four  hourf*.  All  sediments  should  be  examined — (1.)  Within  a  few 
hours  after  excretion  ;  {2.)  AlW  twenty-four  hours. 

Of  the  suhstauces  dissolved  in  the  urine,  or  becoming  obvious  only  under 
special  conditions,  there  are  some  which  require  more  special  notice,  namely: 

1.  Hamntin^  or  Blood-pigment,  occurs  either  as  bloo<l-corpuscles  or  sepa- 
rated from  them.  The  corpuscles  fall  to  the  bottom  of  the  tul>e  or  glass,  and 
form  a  sediment.  If  the  luematin  is  separate  from  the  corjmscles,  it  consti- 
tutes a  pi^^iuent  completely  dissolved  in  the  urine,  and  to  which  it  gives  a 
brown  or  black  color  (see  scale  of  color).  It  is  always  accom[nuiie<i  bv  alhu- 
men.  Urine  of  a  brown  or  black  color,  due  to  blood-pigment  dissolve<l  in  the 
urine,  is  to  he  determined  by  the  elimination  proci^ss  in  |)art — bile  and  vege- 
table pijrnionts  being  absent. 

Urine  containing  l)loo<l  in  obvious  quantity  permits  it  generally  to  coagulate 
into  bljickish  masses  like  j)ieces  of  black  currant  jelly;  and  when  it  partly 
coagulates  in  the  bladder,  linear  masses  of  clot,  of  nearly  the  shape  of  leeches*, 
are  passed  from  the  urethra.  The  urine  has  a  port-wine  hue,  and  abumlanco 
of  entire  red  disks  of  blood-corpuscles  may  be  detected  with  the  micnte*<»oi>e. 
These  sink  with  readiness  to  the  bottom  of  the  vessel.  Their  ncm-granutar 
surface,  uniform  size,  and  yellow  color,  are  chanicters  sufficient  to  identify 
them. 

Blood-pigment,  or  luematin,  dissolved  in  the  urine,  does  not  necessarilv 
indicate  local  disea-^^e  or  rupture  of  vessels  in  part  of  the  urinary  organs,     ft 
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must  be  regarded  as  indicating  rather  a  specially  morbid  condition  of  the 
blood,  as  is  associated  with  septic  poisons,  or  with  profound  cachectic  diseases 
(Parkes).  It  may  be  observed  in  typhis  fever,  malignant  variola,  remittent 
fever,  yellow  fever,  scurvy,  and  Brighfs  disease.  Albumen  is  said  always  to 
coexist. 

2.  Albumen. — Its  presence  must  be  regarded  as  an  indication  of  disease, 
although  it  has  been  observed  to  occur  in  small  quantitv,  and  temporarily,  in 
thie  urine  of  some  persons  supposed  to  be  at  the  time  m  a  healthy  state ;  al- 
though it  is  more  than  probable  that  slight  disease  is  present,  or  that  such 
grave  affections  as  Bright's  disease  may  be  commencing,  to  terminate  fatally 
perhaps  two  years  later  (Christisou,  Monthly  Journal,  Jan.,  1851 ;  Parkes, 
p.  184).  Very  slight  disease — not  more  than  what  apj)cars  to  be  dyspepsia — 
may  have  albuminuria  associated  with  it,  of  a  temporary  nature.  It  has  been 
observed  in  intermitteni  fever,  typhoid  fever,  rubeola,  variola,  pneumonia,  pleuro- 
pneumonia, scarlatina,  bronchitis,  pleurisy,  peritonitis,  intestinal  catarrh,  follicu- 
lar enteritis,  acute  rheumatism,  chlorosis,  cardiac  diseases,  phthisis  (Solon, 
Finger,  Parkes). 

Hsematuria  has  been  found  associated  with  albuminuria  in  scarlatina,  rheu- 
matism, arthritis,  typhus  (during  the  second  week),  nephritis  (calculous f)  pneu- 
monia, erysipelas,  torpor,  hepatitis,  peritonitis,  plUhisis,  chlorosis,  intense  oxaluria, 
phosphatic  diathesis,  last  month  of  pregnancy,  uterine  disease,  bladder-cancer, 
internal  use  of  turjtentine  (Heywood  Thomson,  Lancet,  July,  1857 ;  Parkes). 

Dr.  Parkes  desires  to  draw  a  strong  distinction  between  "  temporary  "  and 
"permanent "  albuminuria.  The  former  ought  to  imply  that  the  albuminuria, 
after  lasting  for  some  days,  or  even  weeks,  finally  disapi)ears  entirely.  The 
latter  implies  that  albuminuria  does  not  disappear.  Dr.  Parkes  found  tem- 
porary alDuroinuria,  with  the  quantity  of  albumen  large,  in  acute  lobar  pneu- 
monic cases  and  acute  renal  cases,  such  as  Bright's  disease.  He  found  albu- 
men considerable  in  amount  in  typhoid,  variolous,  and  scarlatinal  cartes,  and 
small  in  amount  in  paraplegia  (spinal),  hemiplegia,  chronic  phthisis,  acute  pleu- 
risy, acute  bronchitis,  in  hypertrophy,  dilatation,  and  valvular  affections  of  the 
heart,  in  acute  and  subacute  rheumatism,  in  purpura  hwmorrhagica,  in  typhoid 
and  typhus  fever,  and  in  erysipelas  (Parkes,  p.  188). 

"Permanent  albuminuria"  he  found  associated  with  all  forms  of  Bright* s 
disease,  with  encepluiloid  and  cystic  disease  of  tlie  kidney,  with  leucocythitmia 

Fio.  160. 

0 


0     "    C3     D 


0-  0 


Oxalat4?  of  urea— perfect  cryiUlit  (after  Bkale).    "  Urinary  DcpoHits,"  No.  II,  Plate  IV. 

and  pre^nimed  lardareoiu*  disease  of  the  kidney,  in  chronic  phthisis,  and  in  pleu- 
risy, wliere  aiM*  and  kidney-Ktructures  were  neen  in  the  urine,  in  hypertrophy  and 
valvular  affections  ofthf  heart,  in  cerebral  softening  of  hemiplegia,  in  pancreatic 
disease,  in  purpura  hrmorrhagica,  and  in  tyj)hoid  fever.  The  result  is,  that  if 
heart  diKcW\s  oe  excluded,  "permanent  albuminuria''  indicates  kidney  disease 
invariably,  and  the  distinction  between  "temimrary"  and  "|HTmanent"  albu- 
minuria is  apt  to  be  drawn  with  insufiicient  care ;  and  in  all  cases  where  it 
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occurs  there  is  either  congestion  and  increased  lateral  presauie  on  the  m«l« 
of  the  kidney,  or  there  is  absolute  etmctural  disease  of  their  walls.  Id  the 
Mauritius,  and  in  Bourbon,  a  singular  heeinaturia  sometimes  occurs,  in  which 
a  varicose  condition  of  the  lymphatics  has  been  supposed  to  cause  the  alht- 

meu  (Pakkes,  p.  190). 


3.  Urea. — It  is  olten  of  importance  to  determine  the  mere  prennce  of  am 
in  a  small  amount  of  fluid,  as  in  the  fluid  of  the  ventricles  of  the  brain.  Tx 
process  has  been  already  explained  at  p.  734;  and,  if  in  ^ace  of  nitric  add, 
oxalic  acid  is  used,  we  obtain  crystals  of  oxalate  of  urea  (Figs.  160,  161), 

The  alcoholic  extract  of  urea  leaves,  on  spontaneous  evaporation,  acicnhr 
crystals  of  the  fbllowing  form  (Fig,  162): 


Section  V. — Diseases  of  the  Kidxey. 
kkkjiet's  uis?;ase — Syn.,  AutrMixiRiA. 

Latik    F.i),,  .l/rTftus    ItngliHI—ldpJn    vhIcI,   AlbmniHuHa;  FttKMCH    Eq.,   Malmiif  it 

Krighl— Syn.,  Al'mm'iiiiirlr ;  Oermkh  E<i. ,  BriglirKrh,' Kraakheil—Sya.,  Albummu- 
rir:   Italian   Ei4.,  Malatlia  di  Brighl,  Albuminuria. 


DefinitiOB- — ,4  gcner!''  lenii,  including  : 
enMe  nf  thi-  k-iiliirtj,  wii'ilfii  numriated  mlh 
trith  '/nJiMj,  (7iid  Kith  mriviu!  necondarg  dinnanes  Temliinif  ft 

the  blood. 


\l  form»  of  aeiite  and  ehronie  </m- 

aten  !ti  me  uriiif,  mid  fmjututfy 

detenondiimoj 
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Pathology. — In  previous  editions  of  this  text-book  I  considered  that  there 
existed  a  large  amount  of  evidence,  sufficient  to  regard  Bright's  disease  as 
partaking  of  the  characters  of  a  general  or  constitutional  disease ;  and  I  classi- 
fied it  amongst  them,  with  gout  and  rheumatism.  I  looked  upon  it  as  a  con- 
stitutional affection  culminating  in  a  variety  of  structural  lesions  of  the 
kidneys,  each  of  which  is  accompanied  by  the  persistent  separation  of  more 
or  less  albuminous  serum  from  the  blood,  and  by  its  presence  in  the  urine,  the 
connective  tissue,  and  serous  cavities  of  the  body.  The  urine  frequently  con- 
tains blood,  renal  structures,  exudation  material,  and  desquamative  renal 
products.  The  kidneys  may  be  either  large  or  small,  atrophic  or  not,  with 
fiitty,  or  albuminous,  or  lardaceous  degeneration,  and  altered  in  various  ways 
as  regards  the  vessels,  the  tubes,  and  the  epithelium.  When  the  constitutional 
state  associated  with  Bright's  disease  is  fully  expressed  there  is  characteristic 
anaemia,  indicated  by  pallor  of  the  countenance,  a  puffy  face  and  oedematous 
limbs,  anasarca  or  general  dropsy,  pain  in  the  loins,  with  more  or  less  albu- 
men in  the  urine.  Associated  with  these  phenomena,  the  morbid  states  of 
the  kidney  may  be  various.  There  is  scanty  urine  and  frequent  micturition ; 
a  sensation  of  heat  and  scalding  on  passing  water,  dryness,  heat  of  skin,  gen- 
eral feverishness  and  occasional  chilliness  of  the  surface,  an  irritable  pulse, 
generally  above  the  normal  standard,  emaciation,  and  progressive  debility. 
Dvspeptic  symptoms  predominate.  There  is  difficulty  of  breathing  and  anae- 
mia-chlorosis. The  term  is  generic,  including  several  forms  of  acute  and 
chronic  disease  of  the  kidney,  usually  associated  with  albumen  in  the  urine, 
and  frequently  with  dropsy,  and  with  various  secondary  diseases  resulting 
from  deterioration  of  the  blood. 

In  Bright's  disease,  as  with  many  others,  an  undue  share  of  attention  has 
been  bestowed  upon  the  prominent  local  lesions  in  which  the  existence  of  the 
constitutional  state  has  finally  culminated.  For  example, — the  anatomical 
characters  of  tvbercle  in  phthisis — of  catu^^r  arcnvths  in  the  cachexia  of  carcinoma 
—of  the  mprarenal  bodies  in  morbus  Addisonii — of  the  serous  effusions  into 
the  spinal  and  other  visceral  cavities  in  beriberi — of  the  kidney  in  Bright* s  dis- 
ease and  meflituria — of  the  sediments  in  the  urine  in  oxaluria,  lithiasis,  and 
the  like,  have  been  so  prominently  dwelt  upon  that  a  very  narrow  view  is  apt 
to  be  taken  of  the  important  antecedents  of  these  diseases — of  the  constitu- 
tional states  under  which  they  respectively  become  developed,  and  therefore, 
also,  of  the  principles  which  ought  to  guide  the  treatment  of  these  respective 
diseases,  and  of  the  means  by  which  their  development  may  be  prevented.  A 
vast  amount  of  evidence  has  been  accumulating  since  Drs.  Wilson  Philip, 
Tweedy  Todd,  Sir  James  Clark,   Bennett,   and  Ancell  demonstrated  how 

f)rominently  the  general  health  was  impaired  and  forms  of  dysi)epsia  prevailed 
ong  before  scrofula  became  fully  exprcsse<l  with  or  without  the  deposition  or 
growth  of  tul>ercle ;  and  this  kind  of  evidence  tends  to  show  that  not  only  are 
constitutional  {>hen()mena  characteristic  of  scrofula  long  antecedent  to  the  ex- 
pression of  the  disciise  by  local  lesions,  but  that  other  diseases,  having  similar 
constitutional  antecedents,  ought  to  command  a  more  extended  study  from 
this  i>oint  of  view  than  they  have  hitherto  obtained.  BrighVs  disease  and 
diabetes  vieUitHs^  I  consider,  l>elong  to  this  group  of  general  or  constitutional 
diseas(*s. 

Between  1841  and  1846  Kokitansky  wrote  that  the  nature  of  Bright's  dis- 
ease is  the  more  obscure,  because  the  question  is  generally  evaded.  He  con- 
siders that  the  (*ause  of  the  disease  is  to  l)e  sought  for  m  some  anomalous 
constitution  of  the  blood — to  something  which  gives  rise  to  a  change*  in  the 
blood,  nither  than  to  any  specific  disi»ase  of  the  kidney.  It  is  this  anoma- 
lous (M)nditi<Mi  of  the  bhMHl  which  must  Iw  regarded  as  the  primary  affection 
in  Bright's  disease*,  which,  from  some  jwculiar  relation  to  the  kidney,  is  fol- 
lowed by  the  se<*ondttry  and  visible  disorganization  of  the  renal  tissue.  The 
general  or  constitutional  origin  of  the  dist^ase  is  also  shown  in  the  fact  that 
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both  kidneys  generally  express  the  local  lesion  about  the  same  time,  or  with 
a  brief  interval. 

In  1849,  Dr.  Walshe,  the  Emeritus  Professor  of  Medicine  in  Univeraity 
College,  published  a  commentary  on  a  clinical  lecture,  in  which  he  taogfat 
that  Bright's  disease  was  not  essentially  a  renal  disease,  but  easentially  and 
primarily  a  blood  disease  {Lancet,  July  14,  1849).  Since  that  time  he  hw 
maintained  the  same  view  regarding  the  pathology  of  this  di^^ease;  and  there 
seems  to  be  now  an  abundance  of  facts  and  arguments  to  establish  its  corrert-' 
ness.  The  conclusions  at  which  Dr.  Walshe  arrived  were  mainlv  these:  That 
from  the  very  commencement  Bright's  disease  is  a  general  disease  of  the 
blood;  that  the  renal  textural  changes  are  not  the  cause  of  the  phenomeni 
comprehended  under  the  name  of  Bright's  disease ;  and  that  the  local  leiiiou 
which  occur  in  the  kidney  do  not  even  furnish  any  measure  of  the  intensitj 
of  the  characteristic  phenomena  of  Bright's  disease;  that  the  textural  changee 
in  the  kidney  are  in  reality  the  local  expression  of  the  constitutional  .*4ate, 
just  as  tubercle  is  of  tuberculosis;  that  the  primary  constitutional  and  blood 
changes  are  probably  due  to  a  morbid  condition  or  direction  of  the  prinianr 
and  secondary  digestion  processes;  and  that  Bright's  disease  is  thus  recog- 
nized as  one  of  the  typical  dinthetic  or  constUutwnnl  diseases. 

Some  of  the  more  eminent  pathologists  and  discriminating  phyricians  of 
the  day  take  a  similar  view  of  the  essential  nature  of  Bright's  aisease.  Mr. 
Simon  writes  that  it  "depends  on  some  humoral  derangement  of  the  entire 
system,  and  (the  subacute  inflammation  of  the  kidney)  commences  as  func- 
tional excitement,  manifeste<l  in  an  act  of  over-secretion.  The  materies  morU 
seeks  to  effect  its  discharge  by  means  of  an  increased  activity  in  the  secreting 
functions  of  the  kidney :  it  stimulates  it;  and  the  result  of  the  stimulation  is 
not  so  much  an  increase  of  the  watery  secretion  as  it  is  an  augmented  cell- 
growth  in  the  tubules  of  the  gland.  This  acceleration  of  function  is  incom- 
patible with  the  maturity  of  the  secreted  products;  the  epithdial  cells  undergo 
various  arrests  or  modifications  of  development,  and  become  more  or  less  pal- 
pably imbued  with  evidences  of  inflammation." 

Dr.  Johnson  teaches  the  same  doctrine.  He  shows  that  the  morbid  staUs 
of  the  ki<lney  fbun<l  in  Bright's  disease  "are  often  mere  local  manifestations 
of  a  more  general  constitutional  disorder;'*  and  Sir  Thomas  Wat<on  concurs 
with  him  in  tlie  belief  that  "it  is  the  quality  of  the  blood  sent  to  the  kidney, 
and  not  it.s  quantity,  that  determines  the  renal  disease." 

The  very  interesting  experiments  made  by  Dr.  Parkes  (Mrd.  Tlm^jf  and 
Gnzefte^  1854,  p.  394)  regarding  various  phenomena  in  Bright's  disease,  tend 
to  strengthen  the  view  of  its  constitutional  development,  more  esjKH'ially  when 
studied  in  connection  with  the  observations  and  exjK^riments  of  Lehnmnn, 
Bernard,  and  Paw  in   relation   to  the  excretion  of  a  substance  bv  the  liver, 
and  the  formation  of  sugar  in  the  blood  when  that  substance  comes  in  contact 
with  albumen.     Bernard's  researches  have  shown  that  the  blood  which  K'avw 
the  hepatic  vein  contains  a  peculiar  substance  (saccharine?)  which  doi»s  nm 
exist  in  the  blood  brought  to  the  organ  by  the  portal  vein;  and  Paw,  «>f 
Guy's  Hospital,  has  demonstnited  that  the  liver  does  not  form  sugar,  6 ii/ a 
Hubfifitnre  ihnf  beromrH  suf/ar  almost  immediately  upon  contact  with  albunii- 
n(ms  matters.    It  is  this  material  (as  Dr.  Car|)enter  writer)  which  is  espi»cially 
destined  as  a  pahufum  or  fuel  for  the  combustion  process,  being  usually  elimi- 
nated from  the  blood  in  the  form  of  carbonic  acid  and  water,  during  its  pas- 
.^age  through  the  lungs,  so  tus  not  to  pass  into  the  systemic  circulation,  unl*»» 
its  quantity  be  either  unusually  large  or  its  elimination  Iw  interfere<l  with  by 
imperleet  res|)iration.    This  substance  apjK^ars  to  be  nuiii»ly  elaborattnl  by  the 
converting  power  of  the  liver,  either  from  materials  su]>plie<l  by.  the  ftMul  or 
from  the  products  of  the  waste  of  the  system  ( Animal  PhtfMtoloffjf,  Bohn's  edi- 
ti<m,  p.  3()M).     Xow,  both  of  these  conditions  obtain  in  many  casi\s  of  Bripht'i* 
disease,  if  not  in  all.     The  condition  of  the  urine  before  and  after  fo«Ki  *is  a 
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point  which  has  been  in  a  great  measure  neglected  till  Dr.  Parkes  showed  its 
importance  in  cases  of  this  affection.  In  many  cases  of  persistent  albuminuria 
with  renal  casts  and  anasarca  (not  dependent  on  heart  disease)  the  albumen 
in  the  urine  is  augmented  after  food. 

But  apart  from  the  albumen  excreted,  Dr.  Parkes  found  that  the  solids  ex- 
creted were  greatly  increased.  A  weak,  thin,  quiescent  -man  e:ave  off  daily 
981  grains  of  non-albuminous  solids,  whose  average  in  health  did  not  exceed 
650  to  750  grains.  It  has  usually  been  considered  that  in  chronic  Bright's 
disease  the  non-albuminous  solids  are  diminished  (Christison,  Frerichs, 
Johnson);  but  according  to  Dr.  Parkes  this  rule  has  numerous  exceptions. 
To  detect  the  increase  of  the  solids,  all  the  urine  passed  during  the  twenty- 
four  hours  must  be  collected  and  examined.  It  is  then  found  tnat  the  urine 
is  of  low  specific  gravity,  but  so  copious  that  the  total  amount  of  solids  in  it 
is  very  great.  Such  cases  are  found  to  be  constantlv  feverish — not  so  much 
80  as  to  be  detected  by  the  mere  heat  of  skin  as  felt  by  the  hand ;  but  the 
thermometer  under  the  axilla  will  show  that  the  temperature  of  the  body  is 
uniformly  more  than  a  degree  and  a  half  above  the  healthy  standard  of  98° 
Fahr.  Thus  the  thermometer  will  delicately  indicate  and  explain  how  an 
increased  metamorphosis  of  tissue  is  going  on  in  such  cases;  and  observing 
such  an  increase  among  the  urinary  non-albuminous  excreta,  it  may  be  con- 
cluded that  they  are  partly  due  to  increased  disintegration  of  tissue;  and,  as 
Simon  writes,  "the  morbid  material  which  thus  stimulates  the  kidney  in  its 
struggle  for  elimination  will  sometimes  consist  of  products  of  faulty  digestion 
(e.  ^.,  lithates,  oxalates) ;  sometimes  of  matters  cast  upon  the  kidney  in  con- 
sequence of  suppressed  function  in  other  organs  {e.  ^.,  the  skin,  the  liver) ; 
sometimes  the  mysterious  ferment  of  a  fever  poison  (e.^.,  typhus,  scarlet  fever, 
enteric  fever)."  This  view  of  the  subject  and  method  of  investigating  cases 
of  Bright's  disease,  as  well  as  of  other  wasting  diseases,  is  not  sufficiently 

fracticed  and  studied  by  the  student  of  medicine;  and  it  will  be  found,  as 
)r.  Parkes  has  shown,  that  many  chronic  cases  of  Bright's  disease  are  often 
really  slow  febrile  cases,  just  as  tuberculous  cases  are.  In  all  cases  of  Bright's 
disease,  and  constitutional  diseases  generally,  much  may  be  learned  regard- 
ing their  nature  by  examinations  of  the  urinary  excretion,  and  microscopic 
characters  of  the  sediment,  in  connection  with  the  temperature  of  the  body, 
the  number  of  respirations,  and  the  state  of  the  pulse.  The  following  formula 
may  be  suggested  as  a  method  for  daily  record  of  the  chemical  composition  of 
the  whole  urine  ^nu^ised  during  twenty-four  hours  in  such  cases;  ana  if  chemi- 
cal and  microscopical  examinations  of  the  urine  are  made  from  day  to  day, 
and  carried  on  continuously,  the  particular  morbid  state  of  the  kidney  asso- 
ciated with  Bright's  disease  may  be  probably  or  approximately  ascertained : 
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The  albuminous  character  of  the  blood  af\er  meals  was  long  ago  pointedf 
out  by  Dr.  Andrew  Buchanan,  the  Professor  of  Uie  Institutes  of  Medicine  iu 
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Glasgow  (  Tram.  Phil,  Society  of  G1oL»go\i\  vol.  ii).  He  found  a  peculiar  rtav 
of  the  blood,  amounting  to  an  api)earauce  of  leuchseniia,  which  immedittelT 
succeeds  digestiou  in  healthy  persons,  and  which  seems  to  contain  numerow 
molecular  and  corpuscular  elements,  resembling  chyle  or  lymph,  and  coQ»iA- 
ing  of  fat  emidsionized  with  albumen.  To  this  substance  in  the  blood  he 
gave  the  name  of  pabulin,  and  which  is  still  further  elaborated  in  the  blood, 
in  the  ^ands,  and  in  the  lungs.  The  earliest  notice  of  milky  blood  is  thit 
in  the  Philosophical  TranmctionSy  No.  6,  p.  100. 

During  the  processes  of  digestion  in  the  stomach,  albuminous  subetanoo 
are  known  to  undergo  extraordinary  changes ;  and  during  the  transit  of  the 
blood  through  the  liver,  the  fibrin  and  albumen  undergo  still  further  mudi- 
fication,  so  that  80  per  cent,  of  the  albumen  entering  the  liver  in  the  portal 
vein  disapi>ears  in  that  organ,  and  is  not  to  be  found  in  the  blood  of  the  he- 
patic vein  (Lehmann).  Thus  the  liver  is  known  to  exert  an  overwhelming 
influence  on  every  digested  aliment  which  enters  it,  and  the  influence  whidi 
it  exercises  over  albuminous  aliments  is  not  the  least  important  (Parkgs). 
Again,  if  crude  albumen  is  taken  and  introduced  at  once  into  the  cireulation, 
as  Bernard  has  proved  by  experiment,  through  the  jugular  vein,  it  is  incapa- 
ble of  assimilation,  and  is  rapidly  excreted  in  the  urine,  a  temporary  albumi- 
nuria being  thus  produced.  In  the  very  interesting  and  RUgge^ttive  work 
lately  published  by  Dr.  Basham,  there  are  cases  detailed  which  illustimte, 
upon  these  principles,  the  constitutional  origin  of  Bright* s  disease ;  so  that, 
connecting  all  these  observations  together — namely,  those  of  ^Vndrew  Bu- 
chanan, Walshe,  Lehmann,  Bernard,  rarkcit,  Pavy,  Carpenter,  and  Basbam 
— may  it  not  be  suggested  as  a  topic  for  further  inquiry  (and  at  all  eveDti*  a 
direction  which  inquiry  should  take)  as  to  whether  or  not  substances  usually 
elaborated  by  the  liver  are  not  arrested  in  Bright's  disease,  or  that  the  liver 
is  insufficient  to  use  up  the  albumen  carried  into  the  blood,  and  which  there- 
fore comes  to  be  eliminated  by  the  kidney  ?  The  inference  at  any  rate  now 
presents  itself:  and,  as  Dr.  Parkes  writes,  "  May  it  not  be  possible  that,  by 
some  failure  in  preparation,  either  by  the  stomach  or  liver,  albumen  enter? 
the  blood  of  the  right  side  of  the  heart  in  a  still  crude  state,  and  in  a  condi- 
tion similar  to  that  in  which  it  would  have  been  had  it  been  introduce<i 
through  the  jugular  vein?  and  thus,  being  unassimilatable,  is  it  not  excret«l,a? 
in  Bernunrs  experiment,  by  that  ready  outlet,  the  kidney  ?  In  support  of  such 
a  supposition/'  continues  Dr.  Parkes,  "  we  have  the  facts,  that  many  case;*  of 
kidney  disease  seem  to  be  most  probably  of  blood  origin,  and  that  among  the 
common  antecedents  of  Bright^s  disease  arc  circumstances  of  diet  or  ituniv  of 
living  which  would  be  likely  to  impair  the  processes  which  should  gt>  on  in 
the  stomach  or  liver.  In  how  many  casc«  of  Bright's  disease  have  dys|K.'ptic 
symptoms  been  present  for  a  long  time  before  renal  signs  have  shown  them- 
selves ?  In  how  many  other  Ciises  or  signs  of  liver  diseases  coinci<leut  with 
the  renal  signs  ?  In  how  many  iK)st-mortem  examinations,  although  no  liver 
disease  has  ])een  suspected,  do  we  fin<l  evidence  that  for  a  length  of  time  the 
structure  of  this  organ  has  iK'en  seriously  diseased?  In  the  history  of  BrightV 
disease  there  are  many  rejisous  for  believing  that  the  nutrition  of  tissue's  is 
earlv  and  deeply  affected." 

The  renal  engorgement  is  certainly  not  the  first  in  the  onler  of  morbid 
change:  it  is  secon<lary  to  more  remote  morbific  action,  jwrvadiug  the  .•*ysteni 
throughout.  An  altered,  <lefective,  or  contaminate<l  state  of  the  bl(MKl  is  the 
source,  in  all  probability,  of  the  morbid  phenomena  which  follow.  A  can-ful 
inquiry  into  the  anteceilents  of  patients  suffering  from  Bright's  diseasi'  will 
exhibit  the  pre<lisposing  causes  of  their  failing  health  ;  and  these*  will  ever  be 
such  as  exercise  a  marked  influence  over  the  (juality  of  the  bloinl,  rather  than 
such  as  have  any  sj^ecial  reference  to  the  kidneys.  The  most  fre<|ueiit  and 
patent  of  the.^e  predis|)osing  causes  an?  habits  of  intem|x.»nince,  inducing 
an  alcoholized  state  of  the  blood;  the  various  febrile  poisons,   jmrticularly 
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the  scarlatinal ;  a  scrofulous  habit  of  the  body,  or  the  tuberculous  consti- 
tution (Basham).  We  see  here  a  wide  field  for  future  exploration,  espe- 
cially in  discriminating  the  forms  of  dyspepsia  or  of  ill-health  which  precede 
these  cases,  and  which  are  frequently  to  be  seen  among  the  wandering  uncer- 
tain crowds  who  frequent  the  outdoor  or  dispensary  practice  of  our  large  city 
hospitals.  In  the  morbid  anatomy  of  Bright's  disease,  and  diseases  generally 
of  constitutional  origin,  the  glandular  structure  of  the  stomach  and  intes- 
tines, as  investigated  by  Handfield  Jones,  Schapfer,  Habershon,  and  Fox, 
promises  to  yield  important  results  in  connection  with  the  early  history  of 
such  cases. 

Homenclature. — The  disease  has  been  named  after  the  eminent  physician 
of  Guy's  Hospital,  who,  in  1837,  first  drew  the  attention  of  the  profession  to 
the  connection  which  he  observed  to  subsist  between  certain  forms  of  anasarca 
and  lesions  in  the  kidneys.  It  has  of  late  been  most  extensively  investigated 
by  Christison,  Frerichs,  Ringer,  Walshe,  Parkes,  Gairdner,  \Vilks,  Good- 
fellow,  Basham,  and  others.  The  questions  which  the  subject  opens  up  in 
pathology  are  of  extreme  importance.  The  disease  has  been  termed  "  granu- 
lar degeneration  of  the  kidney"  by  Sir  Robert  Christison ;  but  looking  to  its 
pathology,  and  to  what  is  now  known  regarding  the  morbid  anatomy  of  the 
kidney  in  this  disease,  perhaps  it  is  better  designated  by  the  name  of  the  dis- 
tinguished physician  who  first  described  the  more  prominent  phenomena  of 
its  course. 

The  College  of  Physicians  has  not  adopted  the  view  which  regards  Bright's 
disease  as  a  general  or  constitutional  malady.  It  is  therefore  classed  under 
"  Diseases  of  the  Urinary  System ;"  and  considered  under  two  forms,  namely, — 
(1.)  Acute  Bright' A  disecme,  of  which  the  synonyms  are  ^^aciiie  albuminuria,'^ 
''acute  desquamative  nephritis,''  "acute  renal  dro])sy;"  (2.)  Chronic  Bright' s 
disease — Syn.,  "dironic  albuminuria,"  with  the  following  subdivisions:  (a.) 
Oranuiar  kidney — Syn.,  contracted  granular  kidney,  chronic  desquamative  ne- 
phritis; (b.)  Gouty  kidney;  {c)  Fatty  kidney;  (d.)  Lardaceous  kidney — Syn., 
amyloid  disease,  waxy  disease. 


I. — ACIITE  BRKiHT'B  DISEASE — Syn,,  ACUTE  ALBUMINURIA  ;  ACUTE  DESQUAMA- 
TIVE nephritis;  acute  renal  dropsy. 

Latin  Eq.,  Morbus  Brightii  aeutun — Idem  valent,  Afbuminuria  acuta^  Nephritis  ties- 
quatnann  acuia^  Anasarca  renalis  acuta;  French  Eq.,  Maladie  de  Bright  aigu't^ — 
Syn.,  Alhuminurie  nigue.  Nephrite  desquamative,  Anasarque  aigu'e  d^origine  renale ; 
Gbrman  Eq.,  Acute  BrighVsche  Krankheit^  Acute  paretic hgtnatose  Nephritis;  Ital- 
ian Eq.,  Malattiadi  Bright  acuta — Syn.,  Albuminuria  acuta,  Nefritide  de^quamatioa 
acuta,  Idr(rj)isia  renale  acuta. 

Definition. — A71  ititense  febrile  disease,  which  may  come  on  after  scarlatina, 
and  oilier  exanthemata,  or  independent  of  these,  and  which  is  marked  by  signs  of 
intense  congestion  of  the  kidney,  with  exudation  and  hemorrhage  into  the  tubes, 
and  destiuamation  of  the  epithelium.  The  secondary  phenomena  are  nra^mic 
symptoms  to  a  greater  or  less  degree,  and  in  the  majority  of  cases  general  dropsy. 

Pathology. — This  affection  seems  to  bear  a  similar  relation  to  chronic 
Bright's  dii^ease  that  cases  of  acute  phthisis  bear  to  scrofula.  It  is  described 
umier  the  name  of  "acute  destjuamative  nephritis"  by  Dr.  George  Johnson 
(whose  investigations  have  especially  eluci<latwf  this  form  of  kidney  diseast*); 
and  <H>rresi)oiHls  with  the  acute  inflammatory  drojwy  of  many  writers.  Ele- 
nientH  closely  allied  to  pus  form  in  the  kidney-tulxis. 

Id  the  rapid  fonns  of  Bright's  disease  the  products  in  the  urine  occur  at 
first  in  the  form  of  casts — a  catarrhal  process.  These  casts  mav  accumulate 
and  block  up  the  tube's.  The  kidney  is  then  enlarge<l,  of  a  white  color  (the 
lary^  white  kidney  of  Bright).  Acute  <lro|)sy  is  constant,  often  ascribed  to 
eoldy  or  as  a  result  of  scarlatina.    Urine  may  be  for  a  time  suppressed,  and 
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the  little  which  passes  is  of  a  red-brown  color,  generally  from  blood.    The 
sediment  is  abundant  and  deeply  tinged  with  blood.     It  contains  albumen, 
blood-casts,  and  renal  epithelium.     The  sediment  is  "compoi«ed  of  coagulated 
fibrin,  blood-corpuscles,  cells  having  for  the  most  part  the  character  of  renal 
epithelium,  and  occasionally  crystals  of  uric  acid.     Some  of  the  fibrin  is  co- 
agulated in  irregular  masses,  having  no  definite  form ;  this  is  always  the  ctie 
when  the  hemorrhage  has  been  abundant  and  rapid,  so  that  much  of  the  blood 
has  escaped  from  the  kidneys  before  it  has  had  time  to  coagulate;  but  with 
these  masses  there  will  be  seen  numerous  cylindrical  bodies  composed  of  fibril, 
which,  having  exuded  from  the  Malpighian  bodies,  have  coagulated  in  the 
tubes,  and,  escaping  thence,  present  solid  cylindrical  moulds  of  the  interior  of 
the  tubes,  in  which  are  entangled  blood-corpuscles  and  epithelial  cells,  which 
have  been  shed  by  a  process  of  desquamation  from  the  surface  of  the  tubes'' 
(Johnson,  On  the  Kidney,  p.  89).     To  such  ca<*ts,  characterized  by  the  pre^ 
ence  of  recently  formed  and  entire  epithelial  cells,  Dr.  Johnson  proposea  the 
name  of  ^^ejnihelial  ca^ts^^ — their  average  diameter  being  about  7  J  nth  of  ao 
inch.     Death,  sometimes  after  only  a  fortnight's  illness,  discloses  a  large  tdt 
kidney,  with  swollen  cortical  substance  of  a  dark  color,  on  removal  of  the 
capsules,  and  the  surface  much  injected.     It  exudes,  on  section,'  drops  of 
blood.     To  the  microsco]>e  the  tubes  are  opaque,  and  are  filled  with  lymph- 
corpuscles  and  granular  matter.     Bome  have  lost  their  epithelium,  and  are 
filled  with  coagulated  fibrin,  which,  if  expelled,  would  form  a  fibrinous  cast 

At  a  later  period  the  pyramidal  portions  are  still  of  a  dark  color;  bat 
afterwards  the  cortical  part  becomes  paler  and  softer,  the  surface  not  smooth 
when  cut,  and  giving  out  a  turbid  fluid  when  squeezed.  The  tubes  are  seen 
to  be  denuded  of  epithelium,  and  filled  with  masses  of  secretion,  which  take 
on  the  forms  of  the  tubes.  Scanty  and  bloody  urine  are  conditions  associated 
with  engorgement  of  the  Malpigliian  tufts.  These  are  visible  as  red  specks 
to  the  naked  eye,  and  the  tubes  may  be  found  filled  with  blood,  or  contaminc 
ha^matiu.  The  morbid  process  continuing,  secretion  collects  in  the  tubes  ana 
fills  them  to  an  extreme  degree,  and  the  more  it  accumulates,  the  larger  and 
whiter  the  kidney  becomes.  The  material  can  be  seen  with  the  naked  eve  in 
th(?  cortical  j)art.  The  surface  is  pale  and  smooth,  with  stellate  or  arbore**- 
cent  venation,  surrounding  numbers  of  opaque  white  spots.  A  section  shows 
similar  apiK'aranccs,  hut  the  white  material  is  now  setMi  dispostnl  in  lines.  If 
a  congeries  of  tubes  are  swollen  between  the  bloodvessels,  granulations  are 
thus  formed.  The  new  material  consists  of  large  masses  of  dark,  granular, 
and  fatty  matter,  which  distend  the  tubes. 

A  section  shows,  microscopically,  large  portions  of  tul>es  quite  opaque; 
their  natural  lining  is  gone,  and  contiguous  tubes  become  united  or  masr^ 
toircther  by  the  now  material  which  fills  them :  and  it  is  often  difficult  to  de- 
terminc  whether  the  partiticm-niembranes  of  the  tubes  exist  or  not  (  Wilks). 

(Iranuhir  matter  may  also  Im?  seen  in  some  parts  of  the  straight  tubes.  It 
is  exceptional  to  find  this  material  in  the  capsule  of  the  Malpighian  tufls. 

The  Urine  in  the  early  stages  and  height  of  the  disease  presents  intensely 
febrile  characters.  It  is  small  in  (juantity,  deeply  pigmentcil,  and  deposits 
urates.  It  contains  a  variable  but  iLsually  a  large  amount  of  albumen  and 
blood.  The  sediments  consist  of  desquamated  kidney,  ureter,  and  bladder- 
structun^s,  and  voided  renal  cylinders,  and  sometimes  large  masses  of  coagu- 
lated fibrin,  or  partly  decolorized  clob*.  Urea  is  augmented;  and  when  it 
appears  to  be  below  the  nornml  amount,  its  exit  is  imfXHled,  ami  ursrmic 
symptoms  are  present,  which  generally  incrt^ase  and  prove  fatal.  When  the 
urine  is  very  scanty,  it  IxH'onu^  alnuxst  solid  by  hwit.  When  the  disease  is 
about  to  end  fatally,  the  (piantity  of  water  and  of  the  solids  decrease,  the 
diminution  of  the  solids  IxMug  more  considenible  than  that  of  the  water. 
The  albumen  decreases  least,  and  is  verv  abundant  till  the  last.  When  re- 
CO  very  is  about  to  take  place,  diurrjtij*  usually  occurs;  and  often  an  enormous 
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fjuantity  of  water  is  passed,  containing  much  urea  and  chloride  of  sodium. 
The  albumen  at  the  same  time  diminishes  and  disappears,  and  the  kidneys 
recover  perfect  health  (Parkes,  1.  c,  p.  378). 

Caases. — The  poisons  of  scarlet  fever,  choleray  measles,  and  erysipelas;  intem- 
perance in  alcoholic  drinks;  the  exhausting  influence  of  previous  disease;  defi- 
ciency of  food,  with  fatigue  and  mental  anxiety;  exposure  to  cold  and  wet. 

Treatment. — (1.)  Relieve  the  kidneys  as  much  as  possible  from  the  labor 
of  elimination,  by  avoiding  exposure  to  cold,  by  keeping  the  patient  at  rest 
in  bed,  in  a  room  of  moderate  uniform  temperature.  (2.)  The  lood  should  be 
scanty,  consisting  of  gruel,  arrowroot,  milk,  or  weak  broth ;  pure  water  is  the 
best  drink,  and  alcoholic  fluids  are  not  to  be  taken  on  any  account.  (3.) 
Free  action  of  the  skin  and  bowels  must  be  maintained.  The  hot-air  bath  and 
antimonial  remedies  are  the  best  agents  to  effect  the  first  of  these  conditions,- 
and  free  perspiration  is  to  be  encouraged  by  bedding  the  patient  in  blankets. 
Antimonial  wine  may  be  given  in  doses  of  from  fifteen  to  thirty  drops  every 
four  or  five  hours.  The  bowels  are  to  be  kept  open  by  the  compound  jalap 
powder,  in  doses  of  twenty  to  sixty  grains,  repeated  daily  or  on  alternate  days. 
It  may  be  alternated  with  podopnyllin,  or  with  extract  of  coloeynih.  Mercury 
is  not  to  be  given.  (4.)  Cupping  over  the  loins  relieves  pain  in  the  back,  and 
the  quantity  of  urine  passed  generally  increases  afler  eight  or  ten  ounces  of 
blood  have  been  withdrawn  in  this  way  from  an  adult,  or  two  or  three  dunces 
from  a  child  three  or  four  years  old.  (5.)  When  the  tongue  becomes  clean 
and  the  general  symptoms  improve,  mutton  broth  or  good  beef  tea  may  be 
indulged  in;  and,  as  the  digestion  improves,  solid  food  may  be  eaten  in 
small  quantities,  beginning  with  fish  and  fowl,  and  afterwards  mutton  or  beef. 
(6.)  Flannel  must  be  worn  next  the  skin.  (7.)  Iron  is  of  great  service  during 
convalescence,  for  in  such  cases  the  anaemia  becomes  extreme.  Phosphate  of 
iron  in  the  form  of  syrupy  or  citrate  of  iron  and  quinia,  or  the  ferrum  redadum, 
are  the  most  digestible  forms  and  they  ought  to  be  given  in  small  doses 
repeated  after  every  diet.  (8.)  Diuretics  are  not  to  be  given  (see  Johnson, 
he,  cit.y  p.  125  to  138).  In  a  case  where  the  urine  was  suppressed,  fomenta- 
tions consisting  of  infusion  of  the  leaves  of  digitalis  were  found  by  Professors 
Christison  and  Vogel  to  increase  enormously  the  amount  of  urine.  Dr.  Parkes 
found  the  amount  of  the  albumen  to  diminish  markedly  from  the  use  of  the 
tincture  of  the  sesquichloride  of  iron  (1.  c,  p.  379). 


II. — CHRONIC   BRIGHT*H   DISEASE — Syn.,   CHRONIC   ALBUMINURIA. 

Latin  Eq.,  Mo^rbnn  Brightil  lotiffus — Idem  valet,  Albuminuria  longa;  Frkncii  Eq  , 
Maladie  dc  Bright  chronique — Syn.,  Al'buminurir  chronique;  Gkrman  Eq.,  Chntn- 
inche  BrighV nche  Krankheit ;  Italian  Eq.,  Malatfia  di  Bright  cronica. 

The  Definition  and  General  Pathology  have  been  already  indicated, — page 
759,  et  seq. 

It  remains  now  here  to  consider  the 

Morbid  Anatomy  of  the  Kidney  in  Chronic  Bright's  Disease. — There  arc 
several  different  forms  of  lesion  in  the  kidney  associated  with  the  phenomena 
of  chronic  Hright's  disease.  The  several  forms  are  distinguished  by  certain 
anatomical  characters,  and  by  more  or  less  characteristic  symptoms  through- 
out the  (lis<'ase.  Two  at  least  of  these  forms  may  be  (considered  as  typical  and 
distin(!t;  and  other  forms  may  be  recognize*!  as  u  (vommingling  of  tfiese  two — 
m(Klificutions  of  them — or  a  mixture  of  these  typical  states  together,  but  not 
to  be  considered  as  a  gradation  from  the  one  form  into  the  other.  The  two 
forms  are  (essentially  different,  and  never  pass  by  any  pathological  process 
from  the  one  to  the  other  (Wilks,  Goodfei^low).     Other  forms  of  morbid 
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kidney  in  this  disease  have  been  regarded  as  degenerations,  namely, — (l.)The 
fatty ;  and  (2.)  The  amyloid  or  lardaceous  kidney. 

The  late  Dr.  Bright,  the  distinguished  physician  of  Guy's  Hospital  (who 
first  discovered  the  relation  subsisting  between  these  morbid  kidneys  and  cer- 
tain cases  of  anasarca),  described  the  disease,  which  now  bears  his  name, » 
an  affection  of  the  kidney  passing  through  three  stages.  Martin  Solon  deecrilm 
five  stages,  and  Raver  no  fewer  than  sir,  and  Rokitansky  nine. 

More  recent  observers — for  example,  Frerichs,  Keinhardt,  and  Oimmben 
— recognize  three  stages.  Those  who  contend  for  the  difference  of  stages 
affirm  that  in  the  first  stage  the  kidneys  are  unusually  large,  flabby,  loackd 
with  dark  venous  blood,  and  hardly  in  any  respect  SifTerent  from  what  is 
observed  in  difflisc  inflammation,  except  that  externally  the  kidney  has  i 
granular  appearance,  caused  by  the  deposition  of  a  dark,  reddish-yellov 
matter,  which  is  an  effusion  of  inflammatory  products. 

In  opposition  to  the  views  which  hold  that  Bright' s  disease  is  always  one 
morbid  state  passing  through  successive  stages,  the  observations  of  Dr.  Ceorge 
Johnson,  of  King's  College ;  of  Dr.  Wilks,  of  Guy's  Hospital ;  and  of  Dr. Good- 
fellow,  of  the  Middlesex,  lead  to  the  belief  that  there  are  several  lesions  of 
the  kidney  developed  inde})endeutly  of  each  other,  and  associated  with  the 
phenomena  of  Bright's  disease. 

The  subdivmons  of  the  lesions  in  the  chronic  form  of  Bright's  disease,  u 
adopted  by  the  College  of  Physicians  (which  leaves  the  progressive  develop- 
ment of  these  lesions  from  one  into  another  an  open  question),  will  now  be  con- 
sidered, namely: 

(a.)   Granular  Kidney — Syn.,  Contracted  Oranular  Kidney ,  Chronic  Desquam- 
ative Nephritis,  Gotdy  Kidney. 

In  this  form  of  lesion  the  kidney  is  smaller  than  the  normal  kidney,  some- 
times only  half,  or  even  less  than  half,  the  natural  size.  It  is  hard,  contracted. 
red,  and  irraniilar.  The  cortical  part- is  much  narrowed, — it  is  wasted,  and 
almost  allows  the  cones  to  touch  each  other;  and  the  cajxsule,  generally  thick- 
ened and  opa<jue,  comes  very  near  the  margin  of  the  pynimidal  portion.  The 
capsule  is  in  gcncnil  separated  with  great  difficulty  from  the  surface,  so  that 
more  or  Ics.s  of  the  substance  of  the  kidney  is  torn  awav  with  it.  The  surface 
of  the  or^an  is  gnmular, — its  substance  is  tough,  coarse,  and  fibrous.  The 
distribution  of  the  veins  on  the  surface  of  the  kidney  aj)pears  to  determine 
the  tnie  shape  or  limits  of  the  graiuilations  and  depressi^ms  seen  on  the  sur- 
face. The  granulations  are  composed  of  bundles  of  tulK»s  lying  between  the 
meshes  of  these  veins.  The  blocxlvessels  are  diminished  in  size,  and  more  im- 
j)ervi()us  than  in  the  large  "  white  kidney."  It  is  this  form  of  kidney  which 
shows  so  well  the  fibrous  matrix  l)etween  the  tubules  when  exannne<i  by  the 
microscope — an  appearance  which  some  attribute  to  the  shrunken  state  of  the 
kidnev,  while  others  consider  this  matrix  to  be  entirely  new  stnu'ture.  There 
can,  I  think,  be  no  doubt  of  a  matrix  or  skeleton  of  connjcctive  tissue  existing 
in  the  kidney,  and  h<>l(ling  its  tubules  together,  although  it  may  in  some  cases 
present  almost  little  beyond  a  granular  aj)i)earance  between  tubes  and  bhwul- 
vessels  ;  or  at  all  events  it  is  extremely  delicate  and  difficult  to  be  seen,  unless 
the  light  is  well  numaged.  This  tissue  becomes  intensely  hyjxjrtrophied  in 
the  small  e<ujtn\cted  kidnev  of  chronic  Bright's  disease. 

A  mieroscoi)ic  section  shows  the  connective  tissue  greatly  increa.sed,  and 
having  a  coarse  appearanc<',  passing  inwards  from  the  depressions  on  the  sur- 
face', the  tubes  lying  side  by  side,  and  closi»ly  packed  togi»ther,  shrivelkxl  up 
and  imbedded  in  the  new  connective  tissue.  They  are  by  no  means  uniform 
in  appearance.  Some  are  almost,  if  not  quite  solid,  forming  fibrous  oonL?. 
Some  are  of  very  irregular  shai)e,  from  contractions  and  dilatations,  giving  a 
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sacculated  or  varicose  appearance  to  the  section.  Many  of  these  sacculated 
expansions  being  cut  off  from  the  rest  of  the  tubule,  form  independent  cavi- 
ties or  cysts,  both  in  the  cortex  and  in  the  pyramidal  parts.  They  may  be 
only  capable  of  recognition  by  the  microscope,  although  sometimes  obvious 
to  the  naked  eye.  In  the  pyramids  such  cysts  are  sometimes  arranged  in  a 
row,  of  an  oval  shape,  lying  end  to  end.  Their  walls  are  generally  very  thin ; 
but  nuclei  and  epithelium,  as  in  neighboring  tubes,  may  still  be  visible.  They 
are  formed  by  portions  of  tubes,  oostructed  so  as  to  inclose  a  space  which 
forms  the  cyst,  or  by  dropsical  distension  of  the  capsules  of  the  Malpighian 

?:lomeruli.  The  large  cystic  kidney  may  be  an  exaggeration  of  the  process 
Clymer).  These  tubules,  cysts,  or  cavities  are  devoid  of  epithelium ;  and 
if  any  remain,  it  is  imperfect,  shrivelled,  and  granular.  The  walls  of  the 
tubes  are  puckered,  and  present  an  irregular  outline  (Wilks,  Goodfellow). 
The  process  which  leads  to  this  form  of  kidney  generally  extends  through 
many  years,  and  is  seldom  found  without,  at  the  same  time,  a  similar  process 
having  taken  place  in  the  liver ^  or  the  spleerty  or  the  Itings ;  and  it  is  more 
than  probable  that  these  have  been  affected  contemporaneously  from  the  influ- 
ence of  the  constitutional  cause  which  affects  the  body  generally.  The  in- 
crease and  alteration  of  the  fibrous  element  tend  to  induce  the  atrophy  and 
destruction  of  the  tubes  and  glomeruli,  and  at  the  same  time  there  is  a  degen- 
eration and  actual  wasting  of  the  whole  tissues  of  the  kidney. 

In  the  most  extreme  or  advanced  stage  of  granular  kidney,  the  size  is 

freatly  reduced.  I  have  weighed  such  kidneys  as  low  as  twelve  drachms, 
'he  capsule  is  generally  thickened,  opaque,  and  not  easily  separated.  On  re- 
moval the  granulations  are  seen  of  a  lighter  color  than  other  parts — about 
Jth  to  r'gth  of  an  inch  in  diameter — marked  out  by  irregular,  livid,  vascular 
epressions,  contrasting  with  the  pale,  bloodless,  granular  elevations.  Dr. 
Clymer  considers  that  "  the  minute  changes  in  advanced  granular  degenera- 
tion, as  seen  by  the  microscope,  show  that  the  essence  of  this  affection  consists 
in  a  slow  irritation  of  the  connective  tissue,  especially  that  which  immediately 
surrounds  the  Malpighian  bodies  and  bloodvessels,  followed  by  a  proliferation 
of  that  tissue,  so  that  it  gradually  usurps  the  place  of  the  tubules,  which  it 
contracts  and  flattens  till  they  becopae  mere  threads.  The  microscopic  ap- 
pearances are  as  follow :  The  most  conspicuous  alterations  are  at  the  surface 
immediately  beneath  the  cajmile,  at  the  points  of  8Ui)erficial  depression,  little 
strcamleb}  of  fibrous  tissue  passing  into  the  organ  and  imbedding  the  Mal- 
pighian bodies  and  comp];essing  the  tubes.  As  the  fibroid  material  extends 
mwards,  it  becomes  diffused,  and  sprea(b  over  and  between  all  the  tubes  in  its 
neighborhood.  Or  its  existence  may  be  chiefly  indicated  by  the  contraction 
it  has  caused,  so  that  an  angular  space  under  the  capsule  is  seen  filled  by  the 
shrivelled  remains  of  the  tnbes.  In  such  cases  the  Malpighian  bodies  are  ag- 
gregated, owing  to  the  contraction  of  the  narts  between  them,  while  they 
resist  the  compressing  agency.  The  new  fibn)us  tissue  is  sometimes  seen  in 
isolated  imtches  of  some  extent  in  the  deeper  parts  of  the  cortex.  In  some 
portions  the  cortical  tubes  have  been  reduced  to  iiupermeable  microscopic 
threads,  whilst  in  others  they  are  irregularly  dilated.  The  effusion  which  leads 
to  increase  of  fibrous  tissue  does  not  take  place  uniformly  throughout,  but  at 
points  a  little  removed  from  each  other.  The  tubes  in  tfie  track  of  the  effu- 
sion may  be  involved  whilst  others  escape,  and,  in  the  earlier  stages  of  the 
disease  particularly,  many  tubes  may  be  found  perfectly  natural.  Those  which 
are  altered  are  in  one  or  two  conditions,  both  of  which  are  commonly  found 
in  the  same  kidney:  {a,)  They  are  packed  with  epithelium,  or  distended  with 
dark  granular  matter,  pwbably  the  result  of  the  breaking  up  of  the  cells 
Bul)se(|uent  to  their  detachment  from  the  wall  of  the  tulw;  (Ik)  A  transparent 
fibrinous  material  may  take  the  place  of  the  epithelial  lining,  and  occupy  the 
tubes.  This  material  may  be  tjuite  uniform  and  glossy,  or  stuflded  with  oil- 
globules.     Sometimes  it  is  broken  up  into  very  fine  fragments,  and  passes  out 
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with  the  urine  as  dark,  coarse,  granular  casts,  which  often  look  opaaue  and 
granular  till  touched  with  acetic  acid,  when  they  become  clear,  and  show  tlie 
broken  pieces  of  fibrin  of  which  they  chiefly  consist.  The  condition  of  the 
tubes  which  form  the  cones  is  precisely  the  same." 

The  granular  kidney  has  been  regarded  by  some  as  a  result  of  orieinal  pro- 
ductive changes  or  gro^vth  of  new  material,  which  first  shows  itself  in  tbe 
large  white  kidney  seen  in  certain  cases  of  Bright*s  disease.  In  this  form  the 
kidney  varies  in  size  to  nearly  double,  and  weighs  from  six  to  twelve  ouncei, 
or  even  more.  Its  external  cortical  secreting  part  is  increased  at  the  expewe 
of  the  internal  medullarv  or  purely  excreting  parts.  Between  the  base  of  the 
pyramids  of  a  cut  section  and  the  investing  capsule,  an  extreme  case  will 
measure  from  half  an  inch  to  an  inch.  The  general  appearance  of  tbekidoer 
is  of  a  whitish  or  vellowish-white  color ;  it  is  ansemic,  partly  from  the  oblitem- 
tion  of  the  vessels,  partly  from  more  or  less  abundant  serosity,  and  partly 
from  the  diminution  in  the  amount  of  red  blood-disks.  In  some  parts  the 
veins  may  be  enlarged  and  turgid ;  in  the  interior  of  the  kidney  such  veins 
are  tortuous,  on  the  surface  they  have  an  arborescent  form.  The  medullanr 
portion  may  present  various  degrees  of  engorgement,  or  it  may  be  as  exMn- 
guine  as  the  cortical  part ;  but  such  extreme  bloodlessness  is  rare.  Such  a 
kidney  is  flaccid. 

The  morbid  development  of  this  large  white  kidney  may  be  traced  through 
two  stages ;  and  if  the  patient  lives  through  these  two,  it  may  be  Fecognittd 
even  in  a  third  stage. 

If  death  ensues  early,  the  kidney  is  found  to  be  of  tolerably  firm  coDei»- 
tence ;  its  surface  smooth,  and  of  a  more  or  less  deeply  suffused  redness,  very 
numerously  interspersed  with  minute  points  of  a  deeper  red.  The  capsule,  a 
little  more  vascular  than  natural,  may  be  easily  detached.  On  section,  the 
mcrcase  in  size  is  found  to  be  mainly  in  the  cortical  substance,  which  is  mi- 
nutely injected  with  blood,  and  presents  a  uniform  redness,  with  numerous 
dots  of  a  deeper  red — engorged  Malpighian  bodies.  Other  red  spots  may  he 
visible — due  to  ccchymoses.  Sometimes  there  may  be  seen  portions  of  a 
lighter  shade  of  color,  from  the  growtli  of  new  material.  With  this  general 
state  of  engorgement  there  may  be  actual  extravasation  into  .the  Malpighian 
capsules,  into  the  tubules,  and  even  into  the  intertubular  substance.  The 
pyramids  are  redder  than  natural,  and  the  mucous  membrane  of  the  caly<*es 
and  pelvis  is  injected.  The  tubes  are  filled  with  epithelium,  mixed  with 
fibrinous  matter  and  blood,  and  sometimes  holdii^g  together  minute  cr}*stal.< 
of  oxalate  of  lime  or  lithic  acid.  The  entire  parenchyma,  but  es|)ei'ialfy  the 
cortical  substance,  is  peculiarly  pulpy  and  friable;  and  the  surface,  on  section 
or  on  fracture,  yields  a  reddish-brown  slightly  viscid  fluid,  more  or  less  blotidy, 
and  delicately  ilocculent  or  opacjue.  The  maten'r^t  morbiy  seeking  to  eflfl»<.'t  it> 
discharge,  stimulates  the  cell-growth  in  the  tubules  of  the  gland — "an  acwle- 
ration  of  growth  an<l  of  function  which  is  incompatible  with  maturity  of  the 
secreted  products.  The  epithelial  cells,  therefore,  undergo  various  arrests  ur 
modifications  of  development.  The  ultimate  tubules  are  found  gorged  with 
an  unci  ill!  inable  excess  of  crude  and  vitiated  secretion.  Blood,  amorphoa< 
matter,  and  an  infinite  range  of  cell-growth,  from  pus-globules  t4>  the  healthy 
germination  of  the  gland-cells,  present  themselves  in  various  combination2&. 
By  products  such  as  those  the  tubes  are  plugged  and  irregularly  di.<tendiHl; 
and  they  not  unfre«iuently  burst  and  are  annihilated.  So  close  is  the  i*«»m- 
paction  of  material,  even  in  many  of  those  tulK\s  that  have  no  shapeil  inflam- 
matory ])rodu('ts  within  them,  that  they  are  plainly  iniiKTvious;  and  it  isimly 
by  artificial  nutans — by  further  tearing  of  the  fragment,  or  by  the  iL^e  of 
chemical  agents  (under  the  microscojH*) — that  we  can  satisfy  oun*elves  that 
the  dense  plug  in  (question  consists  of  but  agglomerated  gland-cells''  (SlMi>N  •. 
A  second  or  more  advanced  stage  in  the  morbid  <levelopnient  of  this  large 
white  kidney  maybe  recognized  in  the  .still  greater  enlargement  of  the  organ; 
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but  the  blood  engorgement  has  subsided,  the  cortical  substance  is  now  paler 
than  natural — of  a  whitish  or  vellowish-white  color.  It  is  still  more  thickened 
or  enlarged  relatively  to  the  pyramidal  portion,  is  somewhat  soft  and  friable, 
and  on  pressure  viel(is  a  turbid  milky-looking  fluid.  The  granular  material 
of  increase  is  to  fee  found  almost  entirely  in  the  cortical  part,  both  in  the  con- 
voluted tubes  and  between  them,  and  may  be  found  dipping  down  between 
the  tubuli  of  the  pyramids,  and  separating  them.  The  tubes  of  the  pyramids 
at  the  base  thus  present  a  radiated,  striated,  and  frayed  or  unravelled  appear- 
ance ;  and  in  the  cortical  substance  numerous  whitish  lines  are  traceable  from 
the  surface  inwards,  some  of  which  are  composed  of  numerous  isolated  whitish 
puTicta,  while  others  are  uninterrupted.  The  pyramids  are  of  a  reddish  color, 
of  different  shades  in  different  cases.  The  vessels  of  the  cortex  are  extensively 
obliterated,  and  the  new  material  in  this  stage  has  undergone  more  or  less  of 
fatty  metamorphosis.  These  whitish  puneta  are  more  particularly  abundant 
in  the  superficial  layer  of  the  cortical  part.  They  are  composed  of  tense 
granules  of  a  yellowish-white  color  (Bright's  and  Christison*s  granulations), 
of  the  size  of  a  poppy-seed  or  a  pin's  head.  In  the  cortical  substance  these 
granulations  are  chiefly  due  to  the  lesions  in  the  Malpighian  capsules. 

Occasionally  it  happens  that  a  patient  may  survive  through  these  two 
stages  of  the  Icidney  lesion,  when  a  third  stage  of  development  may  be  rec- 
ognized which  this  large  white  kidney  will  pass  through.  The  fatty  degen- 
eration pn)gresses  ;  and  becoming  absorbed,  a  wasted,  shrivelled,  flaccid  but 
tough  kidney  results. 

Microscopically,  the  appearances  of  this  large  white  kidney  vary  somewhat 
with  its  stage  of  development.  The  Malpighian  bodies  are  irregular  in  size, 
some  being  excessively  enlarged,  others  being  smaller  than  natural.  Their 
capules  are  more  or  less  distended  with  granular  matter,  and  so  also  are  the 
tubes.  The  tufls  of  capillaries  composing  the  glomeruli  seem  wasted,  and 
only  a  few  large  distended  ones  are  visible.  Fat-globules  may  also  be  de- 
tecte<l,  and  granules  of  fat  in  extreme  minuteness.  In  some  j)laces  the  tubes  are 
empty,  and  compressed  by  intertubular  new  material ;  but  in  general  they 
are  greatly  distended,  with  altered  epithelium,  mixed  with  granular  matter 
more  or  less  fine.  Here  and  there  a  tolerably  healthy  cajx«ule  ahd  tube  mav 
be  distinguished  close  to  one  that  has  undergone  the  changes  already  noticed. 
The  altered  epithelium  which  abounds  contains  varying  (piantities  of  oiL 
Some  of  the  cells  an*  large,  others  are  shrivelled  up  and  otherwi.«<e  im{)erfect 
in  form,  and  all  of  them  are  more  or  less  granular ;  and  lines  of  the  same 
granular  matter  may  be  oflen  observed  between  the  stniight  tubes. 

The  next  stage  is  nuirked  by  the  gninular  matter  i)enetrating  still  deeper 
into  the  cortical  substance,  and  which  gradually  increases  till  it  invades  the 
whole  of  the  medullar}'  sub.**tance  of  the  kidney.  This  granular  substance  is 
of  a  gravish-red  or  grayish-yellow  color,  and  has  in  many  cases  something  of 
a  cheeae-likQ  app<»arance.  "f  he  kidney  now  may  be  larger  than  natural,  some- 
times of  the  natural  size,  and  sometimes,  though  rarely,  diminished.  Its  c(m- 
sistency  also  varies ;  for,  if  enlarged,  it  is  commonly  softer  than  the  healthy 
kidney  ;  but,  if  diminished,  it  is  for  the  ma<t  part  firmer.  Its  color,  viewed 
externally,  is  sometimes  a  pale  tint  of  the  natunil  hue,  but  more  commonly  it 
is  of  a  grayish-yellow  or  yellowish-red  color,  and  mottled.  Its  surface  is  also 
strongly  gnmulated,  and  even  rough.  In  this  state,  if  the  kidney  Ik?  injected, 
the  matter  of  the  injection  does  not,  according  to  Dr.  Bright,  penetnite  the 
cortical  portion.  This  is  the  stage  in  which  it  is  considered  that  a  complete 
and  general  metamorjihosis  of  the  inflammatory  products  into  fat  takes  place. 

The  last  stage  is  marked  by  the  morbid  gninular  dejKwit,  which,  besides 
invading  the  medullary  substance,  attacks  the  tubular  }M)rtions  of  the  kidney, 
so  that  the  tubuli  are  often  to  a  very  cH>nsidenible  extent  obliterated,,  and 
pcrha])s,  with  the  exc(?j>tion  of  a  single  pencil  of  that  structure.  Is  entirely 
converte<i  into  one  homogeneous  degeneration.  The  kidneys  are  now,  in  some 
VOL.  II.  49 
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instances,  of  their  natural  size,  but  more  generally  they  are  contnurted,  tod 
are  smaller  than  usual.  Their  surface  is  lobulatcd,  pale,  and  gniQalir, 
resembling  the  roe  of  a  salmon  or  the  vitellarium  of  a  bird.  Their  coDsii^teiicT 
also  is  sometimes  softer  and  sometimes  harder  than  natural ;  and  Dr.  Brigkt 
speaks  of  some  instances  in  which  they  cut  like  cartilage.  This  is  the  stage 
which  leads  to  final  atrophy  and  wasting  of  the  kidney. 


(b.)  Fatty  Kidney. 

As  a  degenerative  change,  similar  to  its  occurrence  in  other  organs,  this 
lesion  may  not  always  be  associated  with  the  phenomena  of  Brigfat's  disetee. 

The  presence  of  fat  in  the  kidneys  of  cases  of  Bright's  disease  is  altogether 
a  secondary  process,  and  due  to  a  cnange  or  degeneration  of  the  inflammatorr 
products.  The  renal  secreting  cells  are  found  to  contain  distinct  globules  of 
oil  or  fat-granules,  which  obliterate  all  appearance  of  a  nucleus.  Little,  how- 
ever, is  positively  known  regarding  the  formation  of  this  degeneration  as  an 
independent  form  of  Bright's  disease ;  but  it  is  a  degeneration  which  supe^ 
venes  to  a  great  extent  upon  the  "  large  white  kidney,"  and  is  found  more  or 
less  associated  with  it  in  every  instance.  The  fatty  kidney  is  large  and  flaccid, 
full  of  yellowish  or  whitish  strise  and  marks,  combined  or  not  with  the  char- 
acters of  the  parenchymatous  inflammation  just  described.  The  calibre  of  the 
urinary  canals  is  diminished,  and  they  are  separated  by  fatty 


(c.)  Lardaceous  Kidney — Syn.,  Amyloid  Disease,  Waxy  Kidney* 

The  lardaccous  disease  of  the  kidney,  associated  with  the  phenomena  of 
Bright's  disease,  constitutes  the  eighth  form  of  kidney  lesion  which  Rokitamkr 
describes  in  connection  with  that  disease.  It  is  the  form  most  comnionly  found 
in  patients  who  have  suffered  from  constitutional  sy[)hilis  or  mercu  rial  ism ;  also 
in  scrofulous  or  rickety  jKjrsous.  It  is  generally  associated  with  similar  lesions 
of  the  spleen  and  liver. 

The  kidney  in  this  form  of  disease  presents  but  a  slight  increase  of  size,  and 
is  always  considerably  indurated.  It  is  generally  of  a  brownish-yellow  et»lor, 
and  the  cortical  substance  on  section  has  a  glossy  waxy  look,  with  a  glistening 
appearance  of  the  glomeruli  when  the  light  is  allowed  to  fall  u]K>n  them  in  an 
oblique  direction.  The  substance  is  usually  hard  and  brittle,  and  infiltrated 
with  the  albuminoid  material. 

Gainlner,  Sanders,  and  Virchow  were  the  first  to  discover  the  true  nature 
of  this  condition  of  the  kidney.  It  is  the  Malpighian  bcniies  and  arteriei)  of 
the  kidney  where  the  db^ease  seems  first  to  commence ;  but  it  is  not  limited  to 
these  structures,  for  ultimately  the  tubes,  epithelium,  and  the  intertuhular 
textures  become  similarly  affected — so  that  in  extreme  forms  the  organ  looki« 
"  as  if  it  had  been  soaked  in  a  substance  like  glyerin  or  balsam,  which  had 
subse({uently  hardened,  and  so  enveloped  all  the  tissues."  The  lesion  seeuk* 
to  commence — (1.)  In  the  loops  of  the  Malpighian  capillaries;  and  (2.)  In 
their  aflerent  vessels ;  and  afler  advancing  to  a  certain  stage,  the  injc(*tiou  of 
the  cortical  substance  by  means  of  the  finest  artificial  injection  becomes  im- 
practicable. The  disojised  arteries  therefore  l)ecome  imi)ervious  to  blood;  and 
ultimately  the  Malpighian  glomeruli  become  converttHi  into  solid,  homogene- 
ous, translucent  globules ;  and  the  extension  of  the  (iL««ease  to  the  tubes  and 
other  tissues  produces  at  length  the  condition  known  as  waxy  kidney.  Some- 
times the  disease  commences  in  the  capillar}'  vessels  of  the  vasa  recti. 

It  is  thus  to  be  distinguished  from  the  large  white  and  sofl  kidney  already 
described.  It  is  much  harder,  tougher,  and  firmer.  It  is  not  easily  torn; 
and  its  surface  is  uniform  and  smooth.     The  cortical  substance,  having  a  dim 
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waxy  appearance,  is  increased  in  extent,  and  anaemia  predominates.  It  is 
this  translucency,  hardness,  and  uniformity  of  appearance  which  are  sufficient 
characters  by  which  to  identify  extreme  cases ;  and  in  the  more  common  and 
slighter  cases  the  Malpighian  glomeruli  can  be  seen  shining  prominently  like 
glistening  grains  on  the  cut  surface.  The  iodine  test,  combined  with  micro- 
scopic examination,  will  alone,  however,  clench  the  recognition  of  the  lesion 
(vol.  i,  p.  134).  But  without  the  application  of  any  reagent,  the  Malpighian 
glomeruli  appear  as  glistening  bodies,  having  a  clearness  resembling  the 
appearance  of  "  frosted  "  glass  or  a  globule  of  rough  ice.  An  excellent  wood- 
cut of  this  appearance  is  given  by  Dr.  Bennett  in  his  work  on  the  Principles 
and  Practice  of  Medicine^  p.  807,  Fig.  445.  The  capsule  of  the  kidney  is  gen- 
erally easily  torn  off;  and  there  may  be  considerable  loss  of  substance  or 
atrophy  present,  indicated  by  depressions  or  hollows  on  the  surface  of  the  kid- 
ney beneath  the  capsule.  Sometimes  the  degeneration  is  so  slight  that  a 
microscopic  examination  is  necessary  to  detect  its  commencement. 

Lardaceous  disease  of  the  kidney  begins  with  the  arterial  capillaries ;  espe- 
cially-—(1.)  The  loops  of  the  Malpighian  tufts;  (2.)  Their  afferent  vessels; 
(3.)  The  vflwa  efferenha  and  capillaries  in  the  cortical  part;  (4.)  The  '* arteriole 
redxzf  and  after  the  lesion  has  advanced  to  a  certam  point  the  injection  of 
the  cortical  substance  becomes  impracticable ;  the  arteries  become  impervious, 
the  cortical  substance  ansemic,  while  hypenemia  increases  in  the  pyramids ; 
and  hemorrhage  is  apt  to  occur  at  times,  owing  to  the  increased  pressure  on 
the  inelastic  vascular  walls,  giving  rise  to  reddish-brown  streaks  or  spots. 
Ultimately  the  Malpighian  glomeruli  become  converted  into  solid,  homoge- 
neous, translucent  globules;  and  the  extension  of  the  disease  to  the  tubes  and 
other  tissue  produces  at  length  the  condition  known  as  waxy  kidney.  Some- 
times the  degeneration  begins  in  the  capillaries  of  the  arterioke  rectce;  but 
rarely  are  the  large  vessels  affected,  and  it  is  long  before  the  epithelial  tissues 
become  affected. 

The  lardaceous  kidney  must  be  distinguished  from  the  large  white  and  soft 
kidney  described  by  Dr.  Bright.  It  is  much  harder,  more  tough,  and  firmer 
than  the  white  kidney  of  Bright.  It  is  not  easily  torn,  which  is  the  case  with 
Bright's  white  kidney.  The  surface  appears  uniform  and  smooth.  The  cor- 
tical substance  is  greatly  increased  in  extent,  pale,  anaemic,  and  of  a  dim  waxy 
appearance.  The  translucency,  hardness,  and  uniformity  are  sufficient  to  iden- 
tify the  extreme  cases;  and  in  the  more  common  and  slighter  cases  the  Malpig- 
hian glomeruli  can  he  seen  shining  prominently,  like  glistening  grains  of  a 
whitisn-gray  appearance,  on  the  cut  surface.  The  iodine  test  is  absolutely 
necessary;  and,  unless  a  microscope  has  been  used,  it  cannot  be  declared  that 
the  lardaceous  lesitm  is  not  present.  Without  any  reagent,  the  Malpighian 
glomeruli  appear  under  the  microscope  as  globular  transparent  bodies,  with  a 
glistening  aspect. 

The  capule  of  the  lardaceous  kidney  is  generally  easily  torn  off,  and  loss 
of  substance  or  atrophy  may  be  present,  as  indicated  by  depressions  or  hol- 
lows of  the  surface  l>eneath  the  capsules.  The  lesitm  is  most  frequently  com- 
bined with  parenchymatous  or  interstitial  nephritis,  or  the  interstitial  fatty 
kidney,  esiKM^ially  in  syphilitic  cases. 

With  regard  to  the  lardaceous  kidney.  Dr.  T.  Grainger  Stewart,  Patholo- 
gist to  the  Uoyal  Infirmary,  Edinburgh,  has  published  recently  (August, 
1864,  in  /JIf///i.  Med,  Journal)  further  observations,  confirming  those  already 
referrcKl  to  in  tlie  previous  volume  of  this  edition.  He  has  found  great  ame- 
lioration of  the  symptoms  from  the  adoption  of  the  following  rules:  (!.')  To 
attend  to  the  nutrition  of  the  patient,  giving  good  nutritive  food  in  the  form 
best  suited  to  the  individual  tastes  and  jwwers  of  digestion;  (2.)  To  give 
such  tonic  medicines  aw  may  improve  the  apixitite;  (3.)  To  give  such  haematic 
medicines  as  control  the  tendency  to  aniemia;  and  among  these  pre-eminently, 
the  syrup  of  the  iodide  of  iron.    The  syrup  of  the  pJujsphate,  as  well  as  the 
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syrup  of  the  phjosphates  of  iron,  quinia,  and  strychnia  (the  formula  for  which  v 
given  at  page  945,  vol.  i),  are  also,  I  think,  most  useful  remedies;  (4.)  In  all 
cases  in  which  a  syphilitic  infection  has  been  traced,  and  even  in  many  oiherB, 
iodide  of  poUiSHium  is  to  be  given  in  moderate  and  sustained  doses.  It  dimin- 
ishes the  bulk  of  the  liver  in  a  remarkable  manner  (Edin.  Med,  Journal, 
August,  1864). 

(d.)  Mixed  Forms  of  Kidney  Lesions  in  BrigMs  Disease. 

There  are  undoubtedly  cases,  when  the  patient  has  been  ill  for  a  long  time, 
in  which  the  kidney  is  found  presenting  the  characters  of  more  than  one  of 
the  lesions  now  described.  The  organs  may  be  of  ordinary  size,  granular, 
white,  degenerating,  and  containing  deposits  visible  to  the  naked  eye,  the 
processes  leading  to  the  lesions  now  described  being  engrafted,  so  to  speak, 
the  one  upon  the  other.  The  kidneys  are  less  pale  than  those  which  constitute 
the  "large  white  kidney."  The  vessels  are  much  more  numerous,  and  more 
or  less  gorged  with  blood,  The  Malpighian  tufts  are  red  and  solid,  and  the 
organ  presents  a  ver)'  coarse  and  granular  appearance  (Goodfellow). 

Symptoms. — It  is  necessary  to  inquire  into  the  history  of  each  particular 
case  of  Bright's  disease,  so  as  to  ascertain  the  precise  j)eriod,  if  possible,  when 
the  general  health  began  to  be  impaired ;  and  in  order  to  determine  the  par- 
ticular morbid  condition  in  which  the  kidney  exists,  it  is  necessary  to  make  a 
chemical  and  microscopical  examination  of  the  urine  from  day  to  day,  deter- 
mining esjKJcially  tliose  points  which  have  been  enumerated  in  the  preceding 
section. 

The  general  symptoms  which  are  indicative  of  the  several  diseases  or  states 
of  the  kidney  comprised  under  the  general  term  "Bright's  disease"  have 
been  recently  analyzed  and  admirably  described  with  great  care  by  Dr.  Good- 
fellow,  Lecturer  on  Medicine  at  the  Middlesex  Hospital.  They  may  be  com- 
prLsed  undor  the  following  heads: 

1.  Altli<>ii<rh  the  anasarca  or  general  dropsy,  either  or  both  of  which  are 
usually  prominent  symptoms  when  a  patient  with  "Bright*s  dis(»ast»"  sieeL* 
medical  lulvice,  vet  in  nearly  every  instance  they  have  been  preceded  by  other 
phenomena  more  or  less  definite — e.  g.,  febrile  excitement,  a  dry  and  har^h 
state  of  the  skin,  a  quick  and  hard  pulse.  It  is  only  in  the  acute  cases  tliat 
the  prominent  and  chanicteristic  phenomena  of  anasarca  come  on  with  great 
rapidity,  and  commence  generally  with  puftiness  of  the  eyelids  or  of  the 
whole  face,  rai>i<lly  extending  over  the  rest  of  the  body.  In  the  more  chn>nic 
cases  the  ttMlcma  ^renerally  commences  in  the  lower  limbs;  and  it  is  at  the 
same  time  associated  with  a  pallid  condition  of  the  eyelids,  and  of  the  h^jper 
connective  ti>sue  of  the  face. 

2.  Anicmia  is  another  prominent  phenomenon.  It  is  indicated  by  the  {mllor 
of  the  suri'aee  of  the  body  and  of  the  countenance.  Its  progressive  apiH*ar- 
auce  may  even  sugirest  a  suspicion  of  renal  disease*  before  the  ana.^an'a  s^-i* 
in,  especially  in  patients  above  the  age  of  from  thirty-five  to  forty,  and  whose 
urine  ou^jht  therefore  to  be  at  once  examined. 

3.  Pain  in  the  loins  may  or  may  not  be  a  sign  of  significance.  Lumlmr 
)ains  may  be  considerable  in  amount,  and  yet  no  renal  disease  may  Ik?  cai^i- 
>le  of  detection  at  the  time.     In  most  cast\«*  no  unpleasant  st»nsiition  is  felt  in 

the  lumbar  re;j:ion  till  the  anasiirca  becomes  considemblc. 

4.  In  the  earlv  stiiijes  of  the  affection  there  is  alwavs  a  verv  considerable 
<liminution  in  the  «juantity  of  urine  pass<>d.  But  there  are  many  ex<*eptions 
to  the  rule,  and  in  some  cases  the  urine  is  more  abundant  than  usual — «'.  y., 
Parkes  has  measured  more  than  100  ounces  ;  Bosensiein  (quote<l  by  Parkes» 
relates  a  case  where  an  increase  of  174  ounces  was  ]>assed  daily  during  eight 
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days.  Various  circumstances  concur  in  determining  the  greater  or  less 
amount  of  water  pa&sed.     (Bee  under  "Lardaceous  Disease,"  vol.  i,  p.  129.) 

(a.)  The  anatomical  condition  of  the  kidneys  influences  the  amount,  and 
especially  with  or  without  anscmic  symptoms.  The  mean  of  six  cases  without 
anfemic  symptoms  gave  61.5  ounces  daily.  The  mean  of  fmir  cases  with 
uremic  symptoms  gave  thirty-eight  ounces  daily,  the  specific  gravity  in  both 
sets  of  cases  being  very  nearly  the  same  (Parkes).  There  is  some  reason  to 
believe  that,  in  the  highly  atrophic  kidney,  when  many  vessels  are  obliter- 
ated, the  urinary  water  is  on  an  average  lessened  ;  but  yet  on  some  particu- 
lar days  a  large  quantity  may  be  excreted ;  for  example.  Dr.  Parkes  has 
known  as  much  as  sirty  ounces  passed  in  one  day  by  a  kidney  under  such  a 
condition. 

(b,)  The  coexistence  of  dropsy  with  anaemia  in  an  advanced  period  of  the 
disease  appears  to  be  associated  with  lessened  water ;  while,  on  the  other 
hand,  an  improvement  in  dropsical  symptoms .  is  attended  by  more  or  less 
profuse  diuresis. 

(c.)  In  a  few  cases  the  amount  of  urine  is  influenced  by  the  presence  or 
absence  of  fever.  The  quantity  is  very  much  smaller  in  amount  on  fever 
days  as  compared  with  fever-free  days. 

((/.)  Organic  lesions  of  the  liver,  heart,  and  lungs  may  either  cause  lessened 
rapidity  of  flow  through  the  renal  vessels,  or  give  rise  to  great  variations  in 
lateral  pressure. 

(e.)  One  of  the  main  causes  of  a  variable  amount  of  water  is  the  spontane- 
ous purging  or  vomiting  which  sometimes  takes  place,  and  which  would  lessen 
the  amount  of  urine  ;  while,  on  the  other  hand,  lessened  skin  exhalations  will 
increase  the  flow. 

Until  the  metamorphosis  of  the  nitrogenous  tissues  in  Bright's  disease  is 
better  understood,  the  question  as  to  the  possible  lessening  o^  formation  of  urea 
and  uric  and  must  remain  undecided.  Hitherto  lessenmg  of  these  products 
seems  to  have  been  the  rule,  to  which,  however,  there  are  numerous  excep- 
tions (Park eh)  ;  and  on  the  whole  it  appears  probable  that  the  effect  of  a 
febrile  Bright's  disease  on  the  ordinary  urinary  constituents  is  chiefly  owing 
to  the  physical  condition  of  the  kidney.  There  is  no  doubt  that  urea  in  the 
blood  is  increased  ;  and  it  seems  pretty  clear  that  the  urea  in  Bright's  disease 
is  still  formed  to  a  considerable  amount,  and  that  its  lessening  in  the  urine  is 
in  part  owing  to  retention  from  simple  impediment  to  diffusion  through  the 
diseased  renal  vessels  and  tube»<» ;  but  it  is  yet  undecided  whether  or  not  there 
is  at  the  same  time  a  lessened  formation  of  urea  (Parki«>^). 

The  principal  abnormal  constituent  of  the  urine  in  Bright's  disease  is  dis- 
solved albumen,  which  exists  in  various  conditions,  and  gives  different  reac- 
tions with  the  usual  tests,  heat  and  nitric  acid.  Sometimes  it  entirely  coagu- 
lates, and  is  precipitated  by  heat  and  a  moderate  quantity  of  nitric  acid  ;  at 
other  times,  after  precipitation  by  heat  from  an  acid  urine,  it  is  entirely  re- 
soluble in  a  moderate  amount  of  nitric  aci<l.  A  verv  minute  Quantity  of 
nitric  acid  will  also  sometimes  prevent  its  precipitation  W  heat,  while  on  the 
other  hand  it  is  sometimes  precipitated  by  nitric  aci<l,  and  not  by  heat  (vari- 
ous autliorities  quoted  by  Parkes).  ,  Its  most  usual  condition,  however,  is 
that  in  which  it  is  precipitated  by  heat  from  a  urine  which  is  naturally  sharply 
acid,  or  which  has  been  made  so  by  a  modemte  quantity  of  nitric  or  acetic 
acid. 

Of  the  apparently  anomalous  phenomena  just  dcscril)ed,  the  following  ex- 
planation is  given  by  Dr.  Parkes  :  "  When  albumen  is  exi)eriinented  with,  it 
can  be  made  to  pass  through  various  phases  of  solubility  and  insolubility, 
I  from  the  acticms  of  acids,  alkalies,  and  salts,  without  it**  real  nature  or  com- 
position lK»ing  in  any  way  altered  ;  and  as  such  influences  will  act  on  it  more 
or  less  in  every  urine,  it  by  no  means  follows,  when  the  albumen  in  the  urine 
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of  Bright's  disease  presents  modificatioDS  in  its  reactions  with  reagents,  that 
it  is  in  any  very  peculiar  or  unusual  condition  "  (  On  the  Urinr,  p.  390). 

The  amount  of  albumen  varies  much,  ranging  from  5  to  545  grains  in  the 
twenty-four  hours  (Parkes)  ;  and  in  any  particular  ea«e  the  amount  varies 
greatly  from  day  to  day.  It  is  often  increased  during  the  day,  from  move- 
ment or  from  food,  and  Dr.  Parkes  has  noticed  it  very  greatly  increawd  in 
the  second  and  third  hours  after  dinner.  The  albumen,  however,  is  not  con- 
stant, nor  does  it  occur  in  acute  cases  of  Bright's  disease  ;  though  paned,  it 
IS  oft^n  in  a  peculiar  condition,  being  less  perfectly  coagulable  'bv  neat,  aiid 
sometimes  approaching  in  character  the  albuminose  of  Miahle.  The  albumen 
does  not  always  increase  as  the  disease  advances ;  on  the  contrary,  while  there 
is  a  tendency  to  a  larger  excretion  of  albumen  in  the  early  stages  of  the  dis- 
ease than  in  the  later  ones,  and  while  sometimes  even  at  the  last  there  is  much 
albumen,  yet  it  is  sometimes  entirely  absent  in  the  later  period  of  the  disease. 
In  a  certain  number  of  cases  the  albumen  may  quite  disappear  from  the  urine; 
but  it  is  important  to  notice  that  the  detachment  of  fiorinous  casts  goes  on 
even  when  the  albumen  has  disappeared. 

In  small  quantities  fat  is  very  common  in  the  urine,  derived  directly  from 
the  kidneys.  It  is  usually  in  the  form  of  oleine,  mixed  up  with  albuminom 
substances,  or  contained  in  the  epithelial  or  other  cells,  and  microscopically 
visible ;  and  it  must  be  remembered,  as  Dr.  Johnson  was  the  first  to  determine, 
that  some  of  the  secreting  or  epithelial  cells  of  the  kidney  inclose  a  minute 
quantity  of  fat,  just  as  in  the  secreting  cells  of  a  healthy  liver,  as  shown  by 
Bowman. 

In  the  more  advanced  stage  of  chronic  Bright's  disease,  instead  of  the  urine 
being  scanty  in  quantity,  and  having  a  tolerablv  high  specific  gravity,  the 
urine  passed  in  twenty-four  hours  may  amount  to  irom  thirty-five  to  fifty  ounea 
or  more,  being  equal  to,  and  in  some  cases  greater  than  the  average  in  health. 
The  specific  gravity  is  nearly  alwavs  below  the  healthy  average,  the  urine 
pale,  and  in  very  advanced  cases  almost  colorless.  Occasionally  it  may  be 
red,  reddish-brown,  pale  smoke-brown,  or  "  smoky,"  as  it  is  commonly  de- 
scribed.    If  the  unne  is  highly  fatty,  it  may  have  a  milky  appearance. 

Besides  the  albumen  and  other  constituents  of  the  .<erum  of  the  blood,  the 
urine  may  contain  blood-corpuscles,  casts  containing  blood,  fibrinous  filrar 
matters,  and  cajsts  of  tubes  (granular,  fatty,  waxy,  or  hyaline\  or  simply  of 
epithelium.  A  jK'rfect  acquaintance  with  these  casts  and  with  urinary  de- 
posits is  essentially  necessary ;  for,  by  the  characters  of  these  ca.st«,  when 
taken  in  connection  with  the  history  and  symptoms,  the  phvsician  is  able 
approximately  to  discriminate  the  morbid  condition  of  the  kidney  in  each 
particular  case  (Bash am,  G(K)I)fkllow). 

The  s[)ecific  gravity  of  the  urine  may  range  from  1020  to  1025,  from  two 
causes,  namely — (1.)  The  pre-serice  of  serum,  which  is  heavier  than  urine; 
(2.)  From  the  small  amount  of  water  (relatively)  (G(^k)I>feli/>w). 

5.  There  is  nearly  always  a  frefjuent  desire  to  mictunite,  es|K»ciaIly  at  night, 
when  the  patient  is  in  the  horizontal  posture  (Watsonm,  with  a  seasation  of 
heat  or  scaldin;^  on  passing  water,  accompanied  with  a  discharge  of  mucn:« 
from  the  urethra,  which  possesses  a  more  or  less  puriform  character,  and 
apjx^ars  in  the  urine  in  the  form  of  slight  thin  shnnls  'ri<)r)T>FELix)W). 

6.  Dryness  of  the  skin  prevails,  and  the  power  of  eliminating  water  by 
the  skin  seems  impaired.  Heat  of  skin  and  general  feverishness,  with  oc»ca- 
sional  chilliness  of  the  surface,  and  a  pulse  generally  above  the  natural  stand- 
ard, are  common  phenomena  throughout  the  later  stagi*s  of  the  disease,  and 
when  emaciation  and  debility  are  progressive. 

7.  Thr  (hjspf'piic  xymptomit  which  prevail  at  an  early  period  indicate  irrita- 
tion of  the  ffastro-intestinal  mucous  membrane.  Loss  of  appetite,  sometimes 
amounting  to  actual  loathing  of  food,  or  a  capricious  and  un(*ertain  appetite, 
are  amongst  the  most  j)rominent  phenomena.     The  food  taken  rests  uneasily 
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in  the  stomach,  giving  rise  to  stomachal  and  intestinal  pnmimatosis  and  acid 
eructations,  the  explosive  force  of  the  gas  so  generated  being  sometimes  so 
great  as  to  cause  partial  regurgitation  of  the  food.  Gastralgia  and  pyrosis 
may  prevail;  and  there  is  very  often  nausea,  retching,  and  sometimes  vomit- 
ing, at  occasional  intervals.  Attacks  of  diarrhoea  are  frequent,  alternating 
with  costiveness. 

When  such  phenomena  are  discovered  to  exist,  the  urine  ought  to  be  ex- 
amined at  once. 

8.  St^mptoms  referable  to  the  State  of  the  Blood, — The  blood  in  Bright's  dis- 
ease being  decidedly  watery,  and  the  red  corpuscles  deficient,  the  stimulus  of 
healthy  blood  is  not  experienced  by  the  heart ;  on  the  contrary,  the  morbid 
condition  of  the  blood  impairs  the  action  of  the  heart  and  its  circulation 
through  the  capillary  blooavessels.  Palpitation  is  caused  by  very  slight  ex- 
ertion, or  by  any  mental  emotion,  and  the  heart  beats  irritably — the  sounds 
being  preternatu rally  sharp  and  abrupt,  the  rhythm  disturbed,  and  the  action 
irregular  and  intermittent.  With  the  advance  of  the  constitutional  cachexia, 
the  nervous  and  muscular  structures  of  the  heart  are  ill-nourished,  and  may 
become  temporarily  or  permanently  damaged ;  signs  of  pericardial  effusion 
may  occur,  or  even  of  pericardial  or  endocardial  inflammation.  The  con- 
dition of  the  blood  vanes;  but-~(l.)  There  is  an  excess  of  serum,  the  clot 
constituting  not  more  than  one-fourth  part  of  the  blood.  (2.)  The  density 
of  the  serum  returns  to  its  normal  standard,  or  even  exceeds  it ;  sometimes, 
however,  it  remains  low,  even  in  the  advanced  stages.  (3.)  The  urea  dis- 
appears as  the  disease  advances,  but  reappears  towards  the  fatal  termination 
of  the  case,  even  in  a  larger  amount  than  before.  (4.)  The  fibrin,  increased 
in  the  first  stage,  returns  to  its  normal  amount  as  the  disease  advances,  and 
only  becomes  considerable  again  towards  the  close,  especially  if  some  of  the 
intercurrent  attacks  of  inflammation  supervene,  so  common  in  Bright's  dis- 
ease. (5.)  The  most  remarkable  change  the  blood  undergoes  is  the  great 
decrease  of  the  red  blood-globules.  They  are  frequently  reduced  to  one-third 
of  the  normal  proportions;  and  this  diminution  progressively  advances  with 
the  disease,  and,  as  Sir  Robert  Christison  observes,  "There  is  no  disease  of  a 
chronic  nature  which  so  closely  approaches  hemorrhage  in  its  power  of  im- 
poverishing the  red  particles  of  the  blood."  (6.)  There  are  also  present  in 
variable,  but  always  in  considerable  quantities,  highly  stimulating,  irritating, 
perhaps  toxic  matters — pure  excrementitious  material — which  can  never  be 
retained  in  the  blood  without  more  or  less  disastrous  effects  upon  several 
great  vital  processes,  and  leading  in  some  cases  rapidly  to  death  (Good- 
FELIX)W).  Sir  Thomas  Watson  is  of  opinion  "that  the  renal  malady  has  a 
direct  tendency,  by  its  effect  upon  the  blood,  to  generate  disease  of  the  heart. 
It  induces  ansemia,  and  thereby  debility  of  the  muscular  texture  of  the  heart, 
and  leads  to  dilatation  of  its  cavities ;  and  the  weak  muscle,  becoming  irri- 
table also,  grows  thicker  as  it  labors  more." 

The  exi)eriments  of  Dr.  Hammond,  the  late  Director-General  of  the  Med- 
ical Department  of  the  United  States  Army,  have  proved  that  urea,  when  re- 
tained in  the  bloo<l,  either  by  disease  or  extiq)ation  of  the  kidneys,  is  sure 
sooner  or  later  to  kill. 

The  blood,  therefore,  in  Bright's  disease  being  poor,  thin,  watery,  contain- 
ing much  less  albumen,  and  fewer  red  corpuscles,  than  in  health,  and  con- 
taining, moreover,  extraneous  offensive  matters  in  the  form  of  urea  and  the 
extractives — more  or  less  urinous  excrement — is  ill  adapted  to  facilitate  cir- 
culation, but,  on  the  contrary,  tends  to  retard  its  progress.  Ultimately  the 
blood  is  ('harg(Kl  with  further  impurities.  It  begins  to  abound  in  fatty  matter^ 
especially  cholesterin,  which  becomes  deposited  in  several  tissues,  taking  the 
place  of  their  own  proper  elements  of  nutrition,  and  interfering  with  their 
function,  as  in  the  heart,  the  arteries,  and  the  capillaries.  "The  body  is 
poisoned  in  detail  by  the  retention  of  its  own  excrements." 
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9.  Dy»pna'a  is  one  of  the  earliest  and  mo^t  pathognomonic  phenomena  of 
chronic  Bright's  disease;  and  this  shortness  of  breath  is  quite  apart  from,  and 
independent  of,  any  bronchial  catarrh  or  disturbanc*e  in  the  first  instanoe. 
The  patient  observes  every  now  and  tiien  how  short  his  breath  has  become. 
In  an  ordinary  walk  he  finds  he  must  stop  to  recover  his  breath.  Occa^ioll- 
ally  the  attacks  occur  at  night,  but  chiefly  during  the  day ;  and  there  u  more 
or  less  palpitation  during  the  paroxysms;  while  some  wheezing  at  the  cheEt 
may  also  attract  the  patient's  notice.  Weeks  are  thus  apt  to  pass  before  the 
patient  considers  the  symptoms  sufficiently  grave  to  seek  medical  advice 
(Babham).  If  the  urine  be  examined  at  this  early  period,  the  presence  of 
small  quantities  of  albumen  may  be  detected,  and  the  sediment  will  contain 
granular  casts,  with  more  or  less  decayed  cell-structures.  Another  cause  of 
(lysjmGca  is  the  oedema  which  is  apt  to  set  in  and  pervade  the  base  or  more 
dependent  parts  of  the  lungs.  It  must  also  be  remembered  that  the  lungs, 
the  [)ericardium,  and  pleura  are  organs  especially  liable  to  the  intercurrent 
attacks  of  inflammation  in  Bright's  disease. 

10.  Symptoms  referable  to  the  Nervous  System. — In  the  absence  of  anasarca 
these  symptoms  are  of  great  importance  when  they  occur  eoincidentlv  with 
such  other  general  symptoms  as  follow  anaemia  or  puffiness  of  the  face.  Most 
of  the  phenomena  are  those  present  in  chlaro^ncemia — e.  g.y  noise  in  the  ean 
— a  blowing  or  a  sensation  of  ringing  noises  in  the  ear,  occasional  dimness  of 
vision,  partial  amaurosis,  from  paralysis  of  more  or  fewer  of  the  napillse  of  the 
retina,  giving  rise  to  the  appearance  of  motes  or  small  bodies  noating  before 
the  eyes  {miisccB  voliianies).  In  some  instances  there  may  be  flashes  of  light 
from  irritation  of  the  fibres  of  the  optic  nerve.  Throbbing  of  the  tempord 
and  other  arteries,  a  sense  of  fulness  or  weight  at  the  back  of  the  head  and  in 
the  nape  of  the  neck,  with  a  disposition  to  frequent  cramp  of  the  muscles  of 
the  back  and  sides  of  the  neck ;  neuralgic  pains  in  the  face  and  head,  or  in 
other  parts  of  the  body;  headache  in  the  form  of  hemicrania  or  megrim$; 
frequent  attacks  of  giddiness,  drowsiness,  disposition  to  comatose  sleep,  and  in 
sonic  cases  profound  coma,  alternating  with  convulsions,  are  all  premonitory 
symptoms  of  chronic  Bright*s  disease,  and  mav  be  also  fatal  ones.  The  occur- 
rence of  what  are  called  head  symptoms  may  be  frequent  during  the  course  of 
the  disease,  and  the  death  of  the  patient  is  so  generally  j)receded  bv  coma^  with 
or  without  convulsions,  that  8ir  Robert  Christb^m  considers  " deatVi  by  coma** 
U\  be  the  ** natural  termination"  of  Bright's  disease,  or  the  nuxlc  in  which  it 
proves  fatal  when  life  is  not  cut  short  by  some  other  incidental  or  secondary 
affection.  Sir  Thomas  Watson  is  impressed  with  the  idea  that  the  pale  and 
watery  condition  to  which  the  blood  is  at  last  reduce<l  mav  have  something;  to 
do  with  the  stupor  and  coma,  as  in  spurious  hydrocejfhniuM  similar  phenomena 
are  seen.  The  disposition  to  giddiness  is  often  a  remarkable  and  characterunic 
phenomenon.  A  disposition  to  erysipehis  has  also  lH*en  notice<i.  Anasarea 
is  one  of  the  earliest  symptoms;  in  ninety-nine  out  of  every  one  hundrcHl  castrs 
it  is  the  first  intimation  which  the  physician  htu^of  the  diseiu<e;  but  if  he  could 
see  the  patient  regularly  before  tliis  symptom  sets  in,  there  are  no  doubt  olher 
j)henomcna,  perhaps  less  definite,  which  he  would  have  no  difficulty  in  .setting 
down  as  the  probable  antecedents  of  Bright's  disc»ase. 

Pallor  and  emaciation,  if  combined  with  aniusarca,  are  alma<%t  pathogno- 
monic of  the  disease. 

Causes. — The  exciting  causes  of  Bright*s  disease  may  be  enumerate<l  under 
the  fi)llowin*^  heads, — namely,  hereditary'  tendency  or  C(mstituti(m  of  bodv, 
age,  sex,  climate,  occupation,  habit  of  life,  intemi)erance,  ex|H)sure  to  cold  and 
moisture,  influence  of  disease  poisons. 

IntemiKTance  and  gout  are  the  circumstances  which  seem  to  bring  about  the 
disease  most  fre<juently  in  advanced  life. 

In  youth  an<l  childhood  the  hereditary  constitution  of  bo<ly,  ex|H)sure  to 
cold,  or  the  eflects  of  general  disciises,  such  as  scarlatina,  erysipelas,  measles. 
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variola,  syphilis,  gout,  rheumatism,  tuberculosis;  the  indiscriminate  and  exces- 
sive indulgence  in  fermented  liquors,  such  as  alcohol,  ale,  stout;  the  ingestion 
of  turpentine,  ether,  naphtha,  chloroform,  and  the  like,  are  the  circumstances 
and  agents  which  tend  to  that  morbid  state  of  the  constitution,  and  of  the 
digestive  functions  which  lead  to  Bright*s  disease.  Excessive  devotion  to 
mental  work  ought  also  to  be  regarded  as  a  cause;  especially  if  it  leads  to 
dyspepsia. 

A  cold,  humid,  and  variable  climate  is  another  powerful  predisposing  cause; 
although  the  disease  is  also  by  no  means  infrequent  in  tropical  climates.  These 
are  causes  which  act  directly  upon  the  blood  and  nervous  system,  through  the 
digestive  and  secretory  functions;  and  which  tend  to  interfere  especially  w^ith 
the  circulation  and  secretion  of  the  kidney.  The  hereditary  constitution  of 
the  body  is  of  great  importance.  There  may  be  such  inherited  weakness  of 
constitution  that  impaired  digestion  may  at  once  lead  to  the  development  of 
Brjght's  disease,  ratner  than  to  any  other  constitutional  disease. 

There  are  causes,  also,  of  Bright's  disease  which  may  be  regarded  as  mechan- 
ical causes  of  irritation,  but  wTiich  so  secondarilv  affect  the  constitution  of  a 
person  predisposed  to  the  disease  that  Bright's  <lisease  rather  than  any  other 
IS  the  result — e,  g.,  the  irritation  of  blmvs,  of  cantharides,  or  other  irritants; 
the  presence  of  calculi  in  the  kidney,  the  practice  of  onajii^n,  or  excessive 
venery,  the  existence  of  amenorrficBa  or  uterine  irritation,  \ 

Dr.  Goodfellow  points  out  that  the  influence  of  spirits  and  of  beer  tends 
each  to  induce  a  distinct  variety  of  morbid  kidney.  From  the  action  of  spirits 
the  kidneys  do  not  enlarge,  nor  vary  much  from  the  normal  weight;  but  they 
become  extensivel}'  granular,  and  full  of  small  cysts.  The  cortical  portion  is 
greatly  reduced  in  thickness,  and  there  is  much  fatty  matter  in  them.  A 
tendency  to  fibroid  proliferation  is  engendered,  a  tendency  which  the  kidney 
shares  with  such  other  organs  as  the  liver  and  lungs. 

The  granular  form  is  also  frequently  associated  with  gout  as  a  primary 
morbid  condition. 

It  is  a  form  of  kidney  lesion  produced  by  lead  poisoning.  A  man  with 
indications  of  lead  poboning,  and  who  at  the  same  time  has  albuminuria,  is 
almost  certain  to  become  the  subject  of  granular  kidney.  It  is  therefore  com- 
mon amongst  painters,  plumbers,  compositors,  tin-workers,  and  gas-fitters. 

In  [)ersons  who  become  subjects  of  Bright's  disease  from  the  excessive  con- 
sumption of  beer,  the  lesions  of  the  kidney  are  generally  of  a  mixed  nature, 
something  between  the  large  whit€  kidney  seen  after  scarlatina  and  the  true 
granular  kidney,  with  more  or  less  fatty  deposit  both  in  the  tubes  and  in  the 
mterstitial  tissue. 

But  while  intemperance  in  drinkine  is  a  well-recognized  cause  of  Bright's 
disease,  it  is  not  unknown  among  children  and  other  |>ersons  whose  manner 
of  life  has  been  strictly  sober.  Sir  Thomas  Watson  mentions  the  example  of 
a  young  girl,  fifteen  years  old,  who  had  never  menstruated,  and  who  became 
affected  with  Bright*s  disease;  and  he  remarks  that  the  disorder  has  been 
known  in  many  instances  to  follow  a  sudden  check  or  suppression  of  the  cata- 
menia. 

Diagnosis. — The  specific  gravity  of  the  urine,  the  albumen  it  contains  when 
persistent,  and  the  amount  of  the  solid  constituent^,  are  the  first  indications 
of  the  real  nature  of  the  disease.  To  determine  the  albumen,  a  small  quantity 
of  the  urine  in  a  test-tube  must  be  slowlv  and  gently  heated  to  the  boiling- 
point  bv  the  flame  of  a  spirit-lamp,  when,  if  albumen  is  present,  it  will  apfw^ar 
m  the  form  of  a  whitish  cloud,  of  which  the  constituent  particles  multiply  and 
collect,  in  proportion  as  the  quantity  is  considemble,  into  small  curdy  frag- 
ments or  flakes.  These  will  gradually  subside  to  the  lower  part  of  the  tube 
when  [KTmitted  to  rest,  leaving  the  supernatant  li((Uor  clear,  and  so  indicate 
approximativi'ly  tlu^  amount  of  albumen  pres(»nt.  A  se<»ond  sjKvimen  of  the 
unue  should  be  taken  in  another  tube,  and,  after  it  has  been  thus  boiled,  au 
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excess  of  nitric  acid  may  be  poured  into  the  tube,  when  the  albumen  preent 
will  be  precipitated  in  a  flaky  or  pulpy  form.  This  latter  method  i«  toe  bat 
where  the  urine  to  be  tested  is  alkaline ;  but  both  methods  should  be  em|^oyed 
in  every  case ;  and  they  are  sufficient  to  determine  the  presence  of  albumeiL 

The  following  table,  calculated  by  Dr.  G.  Bird,  according  to  Sir  Robert 
Christison^s  formula,  affords  results  sufficiently  accurate  for  the  guidance  of 
the  student  or  practitioner,  and  shows  at  a  glance  the  number  of  graiiw  of 
solids,  and  the  weight  of  a  fluid  ounce  of  urine,  of  every  density  from  1010  to 
1040. 


Specific 
Gravity. 

WelKht  of 

1  Fluid  Ounce. 

Grains. 

Solids  in 

1  Fluid  Ounce. 

Grains. 

Specific 
GraTity. 

Weight  of 

1  Fluid  Ounce. 

Grains. 

8o]idiUi 

1  nuid  Ounce: 

Grains. 

1010 

441.8 

10  283 

1025 

448.4 

26.119       , 

1011 

442.8 

11.887 

1026 

448.8 

27.188      ' 

1012 

442.7 

12.877 

1027 

449.8 

28  2»6 

1013 

443.1 

13.421 

1028 

449.7 

29.838 

1014 

443.6 

14.470 

1029 

4:)0. 1 

80.418 

lOlo 

444  0 

12.517 

1030 

450.6 

81.496 

1016 

444  6 

16.670 

1081 

451.0 

82.575 

1017 

444.9 

17.622 

1032 

451.5 

83.668 

1018 

445  2 

18.671 

1088 

451.9 

35.746 

1019 

445.8 

19.735 

1084 

452.8 

86.881 

1020 

446.2 

20.792 

1085 

452.8 

37.925 

1021 

446.6 

21.862 

1086 

458  2 

38.014 

1022 

447  1 

22  918 

1087 

453.6 

89.104 

1023 

447  6 

28.981 

1088 

454.1 

40  206 

1024 

448.0 

24.051 

1089 

454.5 

41.800 

The  amount  of  solid  constituents  may  be  determined  approximativelj  at 
the  bedside  by  the  following  formula :  If  D  =  the  density  or  specific  gfsvitr 
of  the  urine,  and  A  =  the  difference  between  1000  and  its  density,  the  quan- 
tity of  solids  in  1000  grains  will  bo  =  A  X  2.33  for  diabetic  uiine,  and  by 
2  for  rao.st  cases.  Suj)posing  the  specific  gravity  to  be  10.20,  then  20  X 
2.33  =  4().()0,  which  is  the  amount  of  solids  in  1000  grains  of  urine;  or  sim- 
ply multiplying  the  hist  two  figures  of  the  s|)ecific  gravity  by  2  for  moe^t  cattes, 
and  by  233  for  diabetic  urine,  will  give  the  amount  in  grammes  of  isolids  in 
1000  cubic  centimetre^s  of  urine  (Parkeh). 

The  formula  of  Trapp  (the  error  of  which,  according  to  Vogel,  cannot  ex- 
ceed one-tenth  in  healthv  and  one-fifth  in  morbid  urine)  is  the  heart  for  urine 
7wt  diabeticj  and  b*  as  follows :  If  A  represents  the  ex(»es8  of  the  specific  grav- 
ity of  urine  above  that  of  water,  the  amount  of  the  solid  constituents  of  1000 
parts  of  urine  will  be  represented  by  2  ^, 

A  sufficient  aj)proxinmti()n  to  the  truth  for  clinical  purposes  is  gained  by 
such  fornuila} ;  but  they  can  never  supersede  the  exact  processes  necessary  for 
scientific  investigation  (C^hristison). 

The  liydriemia  is  indicated  by  the  general  paleness  or  ansemic  appearance 
of  tlu?  surface  of  the  bodv ;  and  even  when  no  albumen  can  be  discovered  in 
the  urine  these  phenomena  are  of  great  value ;  and  when  they  are  obser\*ed  in 
[Hjrsons  above  the  age  of  from  thirty-five  to  forty-five  the  physician  should  at 
once  examine  the  patient  and  his  urine  closely  from  day  to  Jay,  in  order  that 
he  may  detccft  as  early  as  possible  the  other  symptoms  and  conditions  which 
are  cliaracteristic  of  firight's  disease.  The  specific  gravity  of  the  urine,  the 
quantity  passc^l  daily,  the  amount  of  urea  and  of  other  solids  cimtaincd  in  the 
daily  discharge,  should  all  be  closely  observed,  and  whether  there  be  not 
slight  pufiincss  of  the  eyelids  in  the  morning,  or  indicati(ms  of  serum  beneath 
the  conjunctiva.  The  paleness  is  not  a  dry  waxy  paleness,  as  iu  chlorosis  or 
anieniia-chlorosis.     It  is  a  paleness  characteristic  of  dropsy. 
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When  the  disease  is  established,  and  its  diagnosis  confirmed,  much  informa- 
tion will  be  obtained  as  a  guide  to  treatment,  and  as  an  aid  to  the  diagnosis 
of  the  peculiar  morbid  condition  in  which  the  kidney  may  be,  by  a  daily 
microscopic  examination  of  the  urinary  sediments,  as  recommended  by  Dr. 
Basham  in  his  excellent  treatise  on  Dropsy  connected  with  Disease  of  the 
Kidney. 

The  specific  cell-characters  of  the  sediments  have  been  found  by  Dr. 
Basham  to  be  a  more  certain  guide  in  prognosis  than  can  be  furnished  by  any 
other  property  of  the  urine,  or  by  any  other  symptom  exhibited  by  the 
patient.  The  cell-elements  associated  with  albuminous  urine  undergo  marked 
alteration  and  change  as  the  renal  disease  advances.  Under  all  circumstances 
it  is  difficult  to  form  an  opinion  as  to  the  rate  of  progress  or  advance  of  the 
lesion  in  the  kiduev;  and  hitherto  the  physician  has  been  usually  guided  in 
his  prognosis  by  tde  subsidence  of  the  dropsy,  or  by  the  diminution  of  the 
amount  of  albumen  in  the  urine.  The  microscopic  examination  of  the  cell- 
elements  is  now  recognized  as  yielding  more  certainty  to  the  opinion  which 
mav  be  formed  as  to  the  progress  of  the  renal  disease. 

l* he  quantity  of  albumen  present  is  an  important  point  to  be  considered, 
along  with  the  characters  of  the  tubular  or  organic  elements  contained  in  the 
urine ;  and  in  private  practice  the  amount  of  albumen  passed  is  approxima- 
tivelv  judged  of  by  noting  the  space  which  the  coapdum  of  albumen  occu- 
pies m  the  tube  after  being  allowed  to  rest.  The  phraseology  recommended 
Dy  Sir  Robert  Christison  to  express  the  proportions  observed  by  the  eye  is  as 
follows : 

1.  Oelatitious  by  heat.  2.  Very  strongly  coag^ilahle  by  heat — nearly  the 
whole  tube.  3.  Strongly  coagulable — half  the  tube.  4.  Moderately  coag^ila- 
ble — one-quarter  of  the  tube.  5.  Slightly  coagulable — one-eighth.  6.  Feebly 
eoagtUable — less  than  one-eighth.  7.  Jaazy  by  heat — no  visible  flakes  of 
albumen. 

The  epithelial  cells  thrown  off  from  the  renal  tubes,  as  well  as  the  casts 
which  accompany  them,  suffer  very  material  and  obvious  alteration  as  the  dis- 
ease of  the  kidney  advances.  These  changes  consist  in  palpable  deviations  from 
the  standard  structure  of  healthy  epithelium.  The  cells  lining  the  straight 
tubes  are  the  last  to  exhibit  any  character  of  degeneration  ;  and  in  no  case  do 
the  cells  of  the  kidney-tubes  appear  in  the  urine  except  under  the  influence 
of  disease.  Any  one  single  examination  of  the  urine  is  not  sufficient  to  deter- 
mine the  stage  to  which  the  disease  has  advanced.  It  is  only  by  comparing 
the  character  of  the  deposit  of  one  period  with  another,  and  noting  carefully 
the  altered  appearance  of  the  casts  and  cells,  and  the  direction  of  whatever 
change  is  taking  place,  that  an  approximation  of  more  or  less  certainty  is 
made  regarding  the  progress  of  the  disease. 

The  sediment  found  in  albuminous  urine  consists  principally  of  cylindrical 
forms  moulded  in  the  uriniferous  tubes  of  the  kidney.  These  present  different 
characters  according  to  the  stage  of  the  disease  or  the  intensity  of  the  morbid 
process.  They  may  be  either  coarsely  granular,  finely  granular,  or  partly 
granular,  and  transparent,  or  completely  hyaline.  Associated  with  these 
casts  are  various  cell-structures — blood-cell,  epithelium-cell,  compound  gran- 
ule-cell, and  various  modifications  of  cell-growth,  as  may  occur  during  the  ad- 
vance of  acute  or  chronic  disease.  When  hemorrhage  takes  place  in  the 
uriniferous  tul>es  from  rupture  of  the  Malpighian  capillaries,  tne  coagulum 
formed  is  washed  away,  and  appears  in  the  urine  as  a  cylindrical  cast  of  a 
granular  ap|)eanincc,  entangling  a  numl>er  of  blood-cells  within  its  mould. 
These  casts  are  usually  stained  of  a  red  color  by  the  hiematin  of  the  effused 
blood.  As  the  hemorrhagic  state  subsides,  epithelial  cells  ap})ear  in  the  cast, 
mixed  with  blood-corpuscles,  which  gnidually  become  less  numerous,  and  ulti- 
mately disapiKuir.  In  favorable  cases  the  casts  become  more  and  more  finely 
granular,  and  daily  more  transparent,  and  the  epithelium-cells  less  and  less 
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abundant.  lu  other  less  favorable  cti»vs  various  tnodifitmtinn^  of  wIMevrlnp- 
nient  oceiir ;  rosfikiidcnt  granules  appear,  and  free  Dut-lei  accompiiDy  tit 
(■nflt ;  eomiKniiKl  gruiiulc-eclls  are  diu-lmrged,  abortive cmtbelial  cctt  ajifnr. 
with  (Iisiiitegnit(>d  gninule-eolls  iu  the  shape  of  grape-litce  elueteiy  of  uticM; 
and  other  (>videiK«  of  cell  ■transformation  indicates  the  nature  and  rlinvtino 
which  tlie  renal  disease  may  be  taking.  It  is  the  progresDire  and  day  by  liiy. 
ur  week  by  week,  alteration  of  eell-fiirmatiun  which  aL-canipanie«  the  nait  <i 
albuininnns  urine  which  must  be  watched  and  examined,  day  by  <lay,  to  omct- 
lain  the  prusress  of  the  disease. 

llic  finit  departure  from  the  healthy  type  of  the  secreting  kidney-cell  'a 
evinced  by  liii  becoming  more  granular,  the  single  nucleufl  being  either  ub- 
Jicured  or  accMiiipunicd  uy  other  nuclear  gronulcx.  Tlie  cells  become  largrr 
awl  larger,  and  present  a  cloudy  appearance;  fora  largerquanlity  of  material 
than  usual  has  been  taken  up  by  the  cells.  The  entire  nriniferuus  labuk» 
arc  thereby  rendered  broader,  and  even  to  tbe  naked  eye  such  a  tube  VfAu 
white  and  opaque.  Tbe  individual  cclU  are  difficult  to  itmlate,  bMuuse  they 
adhere  eloselv  together,  in  oonaequence  of  the  alteration  of  oohuijon  ihey  haw 
undergone,  ^lie  few  granules  normally  present  in  the  cells  have  a«niniulat«l 
and  niulti)>Iic<l  in  greater  and  greater  number*  the  greater  tbe  energy  wltb 
which  the  morbid  process  is  being  carried  on,  so  that  even  the  nucleus  gradu- 


ally  grows  indistinct. 


and  ax 
e<|UaM 


ith  tl 


iiiipdiiuil  j:i-atiuk-<.- 


is  the  condition  described  by  Virchow  as  that 
of  " clouiiy gwelling"  (triilteSchwellung),  Fig,  IfiS.  Ii 
is  the  progressive  and  constant  increase  nf  eiii-h  com- 
pound granule-c-ells  in  the  urine,  or  of  ctdlc  becuminp 
more  degenerate  and  eomitouiid,  with  u  proportionii* 
decrease  of  epithelium,  which  is  the  index  of  advani*- 
iug  ilisease.  The  occurrence  of  such  cells  is  usually 
precMled  by  a  state  of  inflammatorv  eougcstiun  ;  anl 
111  proportion  to  the  quantity  of  tnc«e  tvlls,  and  tbt 
degree  of  degeneration  to  wiiicli  thev  have  advanwd. 
so  is  the  degcnemtive  process  in  the  kidney  in<)icated. 
When  grou|>s  of  gni]K'-like  i  butryniilal )  clu^tcri-  i>f  n- 
spleudent  granules  oppear  in  the  urine,  they  an-  |^n- 
criilly  tbe  nuclei  of  various  t-ells,  and  indii-aie  a  drirri- 
orated  or  utri)|)bi(-  state  of  cell-di'vcloiinnnt,  wliirh 
eventuullv  iH-t-omi-s  so  [mworless  that  nuibin^  n-niains 
but  n  heap  of  grunuli*i,  TIhw  accumu latin;:  in  ihi- 
tiilH-s  and  Malpigliian  IxHllts,  I'vcnluallv  <i<ns!iiut>-a 
futtv  d,-f;,.ncrulion  of  tb.'  whole  kidnev!     Th.-  .svur 

' e  urine  is "gemmnvwH. 

t'ss  of  dis^as.-:  and  uhi-n 
nisb  verx-  nnt'flv..rabl.-  ia- 
,n-ir|.,buU- of  (iliij.i-n.-v.T 
ifbvp-r.emin.  Th.n- is  « 
ium  is  visible,  and  where 
Thi'v  are  more  ubundant 
ili.-<'iiU- than  in  iheaeui.-: 
of  the  mibh-st  and  most  traiinble  ca^ 
fatal.  T]it'ir]iiiriic-iil:ir  iniiHirt  depend"  na 
wliich  tlu'V  are  ussM.-i!ii<-<l,  an.l  likewise  on  (lie  n-ia- 
i>[|.iT  kuids  of  cast.-,  lH':ir  to^'iirds  ihcm.  Alth.>u;:h 
iviitiui'.  vet  iK.'ca,-.ii.nulli-  ihcv  .-onciin  traces  of  graim- 
lils.  If' they  npjH-ar  ill  the  uriiie  very  shortly  aft.r 
jiccepKil  as  indii-ating  ii  state  of  i-iilarrh  of  the  rt'iiid 
ibility  will  pnive  remediable  and  inictable.  In  >neh 
is  si-i'n  liert-  and  then-  In  the  uriiii-.  and  somelinies  a 
but  these  are  not  numerous,  anil  do  not  incrviise.     lu 
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e<l  Kill) 
the  clusters  iH-eome  daily 
dicalions.     The  large  conipound 

[K'rioil  in  favunibje  cases  where  little  or  no  epitt 
trauspar.iil  lualine  or  waxv  casts  are  ahine  seen 
■  I  the  e'brtmic  fonii  of  Uright 
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Other  cases  the  glairy  moulds  of  the  tubes  contain  numerous  abortive  cells  in 
almost  daily  increasing  numbers.  Compound  grauule-celb  are  then  always 
present,  clusters  of  granules  (botr}'oidal  or  erescentic),  and  free  nuclei  are 
seen.  These  appearances  are  characteristic  of  a  chronic  subacute  process, 
which  progresses  slowly,  very  insidiously,  and  is  too  often  irremediable. 

In  a  third  variety  of  Bright's  disease  where  these  hyaline  casts  are  seen, 
few  or  no  ei)ithelial  cells  are  present,  but  the  appearances  are  characteristic 
of  broken-up  cell  structures ;  clusters  of  granules  are  seen,  having  more  and 
more  the  ap])earance  of  fat-granules.  Many  acquire  a  large  size,  and  contain 
oil  in  abuncfance.  In  the  more  advanced  cases  the  casts  seem  made  up  of 
these  fatty  and  oily  materials,  and  hence  they  have  acquired  the  name  of 
&ttv  or  oily  casts.     Thev  indicate  the  highest  state  of  fatty  degeneration. 

'fhere  is  still  a  fourth  variety  of  the  hyaline  or  transparent  cast,  and 
which,  from  the  absence  of  all  structure  visible  in  it,  has  received  the  name 
of  waxy  cast.  This  cast  may  be  formed  either  in  the  smaller  convoluted 
tubes  or  in  the  larger  straight  tubes  of  Bellini.  They  seem  to  be  composed 
of  some  viscid  material,  and  become  faintly  granular  on  the  addition  of  dilute 
acetic  acid. 

The  following  may  be  stated  as  a  general  summary  of  the  results  relative 
to  casts  in  the  urine  in  Bright's  disease : 

The  blood-ca«is  rejiresent  more  or  less  active  hyperajmia  and  hemorrhage 
from  the  kidney. 

The  coarsely  granular  epithelial  cad,  with  its  compound  inflammation-cor- 
puscle, and  accompanied  by  amorphous  granular  flakes  stained  with  hsematin, 
represent  the  period  of  inflammatory  exudation. 

The  finely  granidar  8emi-trajut])arent  ca^fti*,  with  scattered  epithelium  and 
granule-cells,  represent  the  period  of  subsidence  of  the  inflammatory  process. 

The  transparent  cantn,  with  compound  cells,  or  with  isolated  transparent 
molecules  and  grape-like  clusters  of  granules,  represent  a  stage  of  chronic 
subacute  disease  of  very  grave  import ;  and  if  these  casts  become  more  and 
more  loaded  with  large  and  gradually  increasing  fat-granules  and  oil-drops, 
the  progress  of  fatal  fatty  degeneration  is  clearly  marked  (B^vsiiam). 

Deteriorating  conditions  such  as  have  been  here  described  are  not  limited 
to  the  kidney  in  Bright*s  disease.  There  is  reason  to  believe  that  the  nutri- 
tion of  most  of  the  textures  and  organs  of  the  body  proportionally  fails;  and 
although  not  so  apparent,  because  not  manifested  in  a  manner  capable  of 
being  demonstrated  during  life,  yet  the  tissues  of  every  organ  become  more 
or  less  degenerate  and  inefficient  for  the  })ur|)<)ses  of  life.  The  cells  of  the 
liver  are  invariablv  loaded  with  an  abnormal  amount  of  fat  in  all  fatal  cases 
of  Bright's  disease ;  and  the  heart-fibre  and  arterial  textures  exhibit  the 
microscopic  characters  of  atro[)hy  and  granular  or  fatty  degeneration.  In- 
flammation of  the  serous  surfacc^s  is  a  common  complication. 

Tlie  origin  of  (ihronic  Bright's  disease  cannot  be  traced  with  certainty  in 
all  C2ises.  It  is  one  of  those  diseases,  like  phthisis,  in  which  the  patient 
rarely  applies  to  the  [)hysician  till  the  disease  has  made  consideraole  ad- 
vances, oih»n  beyond  any  reniedv  or  means  of  cure.  The  commencement  of 
it  cannot  be  recalled  or  dt^scribed  by  any  other  terms  than  "a  gradual 
failure  of  the  g(»neral  health,"  which  is  usually  designated  as  "a  breaking-up 
of  the  constituti<m."  If  the  urine  ho  examined  at  the  earlit^st  stage,  the  pres- 
ence of  small  <]uantities  of  ali)unien  may  be  detected,  and  the  se<iiment 
shows  examples  of  gninuhir  castJ^,  with  more  or  less  decayeii  and  broken-up 
cell-structure.  These  phenomena  often  manifest  themselves  long  before  any 
dn>])sical  symptoms  jH)nit  to  the  existence  of  renal  l(*sions.  There  are  also 
exc(*ptionaI  cases  in  which  the  urine  at  this  early  stage  is  non-albuminoiLs. 

It  is  im)>ortant  to  bear  in  mind  the  relation  of  the  hyaline,  transparent, 
and  waxy  casts  to  the  early  and  reme<liable  forms  of  Bright's  dis<»a?H\  In 
favorable  cased  such  casts  become  more  and  more  translucent ;  but  if  the  dis- 
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ease  advances,  numerous  cell-forms  occur,  and  are  passed  along  with  it ;  tod 
when  the  casts  continue  to  present  week  after  weeK  a  great  number  of  free 
nuclei,  associated  with  hyaline  cylinders — numerous  comDound  granular  celb^ 
some  with,  some  without,  cell-walls — the  progress  of  renal  degeneration  in  tiie 
most  obstinate  and  intractable  form  is  fatally  progressing. 

Without  a  microscopic  examination  of  the  urine  from  day  to  day  it  is  im- 
possible to  distinguish  between  a  case  likely  to  improve  under  treatment,  aad 
one  which  may  be  viewed  as  hopeless ;  and  without  the  daily  use  of  the  micro- 
scope the  treatment  becomes  at  the  best  but  merely  guesswork. 

Treatment. — It  is  only  the  general  principles  which  can  be  indicated,  iuc- 
much  as  every  case  requires  a  special  study,  and  a  line  of  treatment  in  detiil 

Ecculiar  to  itself.  Whatever  treatment  be  adopted,  a  long  time  is  neoewary 
eforc  any  appreciable  results  are  obtained,  and  therefore  it  is  neecflBarr  U» 
persist  in  one  line  of  treatment  steadily  from  week  to  week,  and  even  hum 
mouth  to  month.  It  is  obviously  of  great  importance,  therefore,  to  be  as  ac- 
curate as  possible  in  diagnosis  as  to  the  probable  state  of  the  kidney,  so  a«  to 
define  the  line  of  treatment  from  the  first  which  may  seem  best  aclapted  for 
the  individual  case. 

It  is  a  (juestion  of  very  grave  importance  how  far  vomiting  or  diarrhcn 
ought  to  be  checked.  If  either  of  these  occurrences  are  suddenly  stopped, 
the  gastric  and  intestinal  membrane  acting  at  the  time  as  an  emunctory  for 
the  urea  and  other  excreta  of  the  urine,  the  patient  may  be  suddenly  cut  off 
by  convulsions,  apoplexy,  or  effusion  into  some  of  the  serous  cavities,  such  w 
the  i)ericardium,  or  the  pleura?,  or  the  ventricles  of  the  brain.  It  is  Dec»- 
saiy,  therefore,  in  the  first  instance,  to  determine  in  all  chronic  casetf  the  pa^ 
ticular  organ  or  tissue  which  seems  in  each  case  to  be  acting  vicariously.  The 
perspirations  are  often  spontaneously  profuse ;  and  the  skin  is  by  far  the  mfert 
emunctory  for  the  vicarious  elimination  of  urinary  constituents.  Therefore 
it  is  im|K)rtant  to  promote  the  action  of  the  skin  if  it  be  deficient,  and  to  en- 
courage it  even  if  it  is  already  considerable.  Diaphoretics  are  always  of 
essential  service.  The  best  are  Dover's  powder,  the  warm  bath,  warm  cloth- 
ing, and  for  convalescents  esi)eeially,  a  niodenitely  warm  climate.  In  Sir 
Robert  Christison's  exixricncc  they  have  always  apj)eared  most  servii-eable 
when  they  are  so  j^iven  as  to  excite  a  gentle  perspiration  during  a  part  of  the 
nij^ht,  so  it  Ls  also  safe  to  promote  the  discharge  of  secretions  fn»m  the  intt^ 
tinal  canal,  with  due  caution  that  they  do  not  l)ecome  excessive,  so  as  to  pax? 
into  permanent  diarrheal.  Urea  and  other  constituents  of  the  urine  are 
found  in  such  discharges  in  large  i)roportions.  When  genenil  anasan*a  pre- 
vails, absorption  may  be  promoted  by  gentle  pressure,  which  at  all  time? 
must  be  very  cautiously  applied,  and  the  effects  closely  watch wi,  ft»r  such 
effusions  afford  great  teni|>orary  relief  to  imjxirtiint  symptoms  which  indicate 
the  involvement  of  vital  organs.  Bandaging  to  promote  al>sorption  Ls  not  justi- 
fiable so  long  as  the  anasjirca  is  increasing.  Patients  ought  to  Ih>  eniMmraged 
to  go  about  as  long  as  they  are  able,  care  being  taken  that  they  are  cIothe<i 
with  flannel  and  woollen  garments,  and  otherwise  well  protected  fn)m  chill? 
or  <lraught,s  of  cold  air. 

The  <iuantity  of  urea  passed  by  the  urine  should  be  detemiinerl  daily,  to 
ascertain  how  far  the  kidneys  are  capable  of  secreting  and  eliminating  these 
excrenientitious  products.  According  to  the  results  obtaino<i,  the  diet  miL^l 
be  regulated,  and  such  measures  taken  as  are  cal<'ulato<l  to  rtnluce  the  (quan- 
tity of  urea,  and  other  constituents  formed  daily,  to  the  capacity  of  the  dis- 
eased kidneys  for  the  work  they  are  able  to  do. 

In  the  subacute  forms  of  the  disease  the  action  of  the  skin  Ls  especially  t«> 
be  promoted  by  such  saline  remedies  as  the  acetate  or  citrate  of  ammonia,  tt» 
w^hich  may  be  added  o//f,  twOy  or  three  drachma  of  the  infimon  of  digital i*^  au«l 
ten  or  fiftetn  mitumM  of  antimonial  wine. 

In  such  cases,  also,  ten  or  fifteen  minims  of  the  tincture  of  the  perchloride  of 
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iroHy  or  from  Jive  to  ten  graiDs  of  the  citrate  of  iron  and  ammonia  may  be  given 
every  day  witn  one  of  the  meals.  Every  second  day  a  dose  of  the  compound 
jalap  powder  may  be  given ;  and  if  hypersemia  of  the  kidneys  prevail,  it  may 
DC  necessary  to  take  from  four  to  six  ounces  of  blood  from  the  loins  by  cup- 
ping or  by  leeches.  As  the  urine  becomes  more  free  from  blood-corpuscles  and 
albumen,  the  iron  medicines  may  be  more  frequently  given,  ana  the  com- 
pound jalap  powder  less  frequently. 

A  very  good  formula  for  the  administration  of  salines  and  iron  in  the  sub- 
acute and  chronic  cases  is  that  given  by  Drs.  Basham  and  Goodfellow.  It  is 
as  follows : 

Liquor  Ammonia)  Acetatis,  3i"'3"  J  Acidi  Acetici  diluti,  tiR  xx-tiR  xxx-tiR  xl ; 
Tinct.  Ferri  Perchloridi,  iirx-hrxv;  Aquae,  Ji-Jiss.;  misce,  fiat  haustus. 

Small  doses  frequently  repeated  seem  to  do  better  than  larger  ones  given  at 
longer  intervals.  These  remedies  tend  to  lessen  the  watery  state  of  the  blood  > 
and  the  action  of  the  chalybeate  medicines  is  of  no  avail  till  after  purgation 
has  been  free,  and  when  the  hot  air  or  warm  baths  have  caused  the  skin  to 
act  freely.  A  nutritious  diet  is  then  to  be  given,  combined  with  the  chalyb- 
eate remedv. 

The  further  treatment  of  the  chronic  forms  of  Bright's  disease  is  influenced 
by  the  amount  of  the  anasarca  present.  If  considerable  anasarca  is  present^ 
neither  cupping  nor  leeches  can  be  had  recourse  to,  on  account  of  the  bruising 
and  erysipelatous  inflammation  they  are  apt  to  induce.  The  chalybeate  mix- 
ture already  mentioned  is  still  found  of  service,  taken  at  least  three  times 
daily,  and  to  it  may  be  added  from  time  to  time  fifteen  or  twenty  minims  of 
the  ftplrHwi  cdheri*  nitrici  (Goodfellow).  The  citrate  of  iron  and  ammonia 
in  from  five  to  ten  grain  doses,  with  the  milphuri^  or  chloric  ether,  are  also  good 
and  useful  remedies;  and  if  the  iron  medicines  are  found  too  stimulating,  sul- 
phate of  zinc,  or  tannic  and  gallic  acids,  may  be  used  instead.  The  sulphate  of 
tine  is  to  be  given  in  doses  of  one  to  three  graias  three  times  a  day,  in  the 
form  of  a  pill,  made  with  extract  of  hop  and  with  or  without  a  grain  of  the 
extract  of  nux  vmnica,  or  the  same  dose  of  sulphate  of  zinc  may  be  given  in  a 
draught  combined  with  sulphuric  or  chloric  ether  (Goodfellow).  These  latter 
medicines  relieve  considerably  the  flatulence  and  sensation  of  coldness  in  the 
stomach  and  bowels,  so  much  complained  of  in  such  cases. 

If  the  urine  is  "smoky,"  or  if  blood  is  seen  on  microscopic  examination,  the 
ffallic  add  lu  five  or  ten  grain  doses  may  be  given,  with  a  few  drops  of  diluted 
sulphuric  add  and  a  few  drops  of  the  tincture  of  hops,  or  other  aromatic  vege- 
taole  tincture,  in  an  infusion  of  the  same.  The  objection  to  these  remedies 
is  the  constiimtion  they  are  apt  to  induce.  The  bowels  should  always  be  kept 
relaxed,  two  or  three  loose  evacuations  being  secured  daily.  The  medicine 
most  generally  useful  is  the  compound  jalap  powder  of  the  London  Pharma- 
copoeia, which  should  be  taken  in  the  morning  fasting,  in  half  drachm  or 
drachm  doses,  in  a  wine-glass  of  water.  It  does  not  induce  prostration;  but 
by  repetition  it  is  apt  to  lose  its  effect,  when  elaterium  mav  bo  necessary  in 
small  but  repeated  doses;  /m»o  graitis  of  elaterium  being  dissolve<l  in  sulphuric 
ether,  and  the  eighth  part  of  a  grain  given  every  six  hours  till  the  desired  effect 
is  produced.  \  cry  abundant  watery  purgation  is  thus  obtained,  and  a  sensi- 
ble impression  is  nuide  upon  the  distended  dropsical  parts  (Basham). 

If  ttaterium  may  not  be  deemed  advisable,  a  saline  draught  of  the  following 
comp<>siti<m  may  prove  efficient: 

B.  Magnes.  Sulph.  vel  Sodte  Sulph.  3i  to  3ii;  Ktheris  Pulph.,  iirx;  Acid. 
Bulph.  dil.,  iiRx;  Ferri  Sulph.,  gr.  i  to  gr.  ii;  Aq.  Mentha  Vir.,  Jiii  to  3iv. 

This  draught  is  to  be  taken  the  first  thing  in  the  morning  once  or  twice  a 
week.  It  ought  to  produce  two  or  three  loose  and  watery  evacuations  (Good- 
fellow). 
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Diuretics  are  a  most  certain  and  speedy  remedy  when  the  droptieal  cAi- 
sions  arc  considerable ;  and  they  are  sometimes  advisable  when  the  ariiie  v 
very  scanty,  although  they  are  seldom  necessary  in  the  treatment  of  the  fim- 
damental  disease.  Sir  Robert  Christison  is  convinced  that  the  fcan  eoter- 
tained  by  some  of  injury  being  produced  by  the  stimulus  of  diuretiot^  on  tb« 
kidneys  are  visionary.  In  his  experience,  which  now  extends  over  more  thao 
forty  years,  the  best  diuretics  are  aigitalw,  »qnillj  and  hitartrate  of  potcmh,  taken 
simultaneously;  and,  if  these  fail,  Hollands  sometimes  speedily  establii^hes  the 
diuresis. 

When  dyspeptic  symptoms  predominate,  and  there  is  considerable  flatu- 
lence, the  following  pill  is  recommended  by  Dr.  Goodfellow  to  be  taken  twice 
or  thrice  daily: 

R.  Ferri  Sulphatis,  gr.  i;  Ext.  Nucis  Vomicae,  gr.  ^  to  gr.  i;  Ma&  PiL 
Galb.  Co.,  gr.  ii  to  gr.  iii;  nmce^  fiat  pilula. 

And  if  there  be  coexistent  bronchitis,  a  draught  of  the  acetate  of  ammonia, 
with  ten,  fifteen,  or  twenty  drops  of  the  wpiriina  etheris  nitrici^  and  half  a  drachm 
of  the  oxijmel  of  HquUU,  is  to  be  taken  intermediately  with  the  pills.  If  mudi 
nausea  prevail,  three  minims  of  dilute  hydrocyanic  acid  may  be  added  to  tlie 
draught,  with  the  occasional  application  of  mustard  to  the  stomach. 

Want  of  sleep  is  oflen  complained  of,  but  opiates  are  ina<ivi.'^ble,  becaiw 
they  are  apt  to  check  the  secretions  and  to  occasion  constipation.  Henbme 
may  be  given  in  place  of  opium. 

The  patient  should  select  a  residence  where  the  soil  is  sandy  or  chalkj, 
whore  the  air  is  mild  and  dry,  so  that  as  much  open  air  exercise  may  be  takea 
as  possible. 

Diet  should  be  light,  but  nutritious ;  no  pastry  should  be  eaten  ;  and  stimo- 
lant  liquors  must  be  used  with  caution,  although,  when  exhaustion  iji  gmt, 
their  use  may  be  unavoidable.  The  principal  meal  should  be  in  the  middle 
of  the  day,  and  not  later  than  three  o'clock ;  and  the  last  meal  should  be 
taken  two  or  three  hours  before  bedtime,  retiring  early  to  be<l,  and  rising 
early.  Liirht  but  warm  woollen  clothing  is  to  be  always  worn  in  summer  a^ 
well  as  in  winter. 

The  complications  of  Bright's  disease  are  extrcnielv  difficult  to  manajre. 

The  (linrrhati  must  not  be  suddenlv  checked,  'fhirtv  to  sixtv  minims  in 
water  of  the  .<*pi}'itii,^  awmouia'  aromnticuftj  with  half  a  drachm  of  the  tinctnrf 
of  kino  or  oi'  raffrhii,  after  every  loose  stool,  will  in  general  be  all  that  is  nec- 
essarv.  If  there  be  much  griping,  the  apj)lication  of  a  linseetl  poultiwowr 
the  al)donion,  with  two  drachms  or  half  an  ouncT  of /t/ic^/r<M>/o/y/i///j  .•«prinklc'd 
over  it,  will  give  relief  ((Joodfellow).  When  it  is  found  neces.«ar}'  t4»  U!*o 
measures  for  ehecking  the  diarrlnva,  means  should  betaken  that  the  skin  acts 
freely,  or  that  the  urine  fl<nvs  increased  in  quantity.  Lead  and  opium  pill 
(pihiin  pJuiuhi  rum  (tpio),  in  doses  of  five  or  ten  gniins  twi(»e  or  even  thrice  a 
day,  is  the  best  remedy  for  checking  <liarrh(ea.  These  nMuediesmay  beaide^i 
by  a  x;/y;yK/.s//on/ of  the  hi/dror/iiorate  of  morphia  occasionally,  each  supjM>sitory 
containing  a  quarter  of  a  grain  of  the  hydrochlorate  of  morphia  {morphiit 
hydrorhJtn'.  sujt/to.^iforifv).  Vomiting  may  be  controlled  to  some  extent  by 
biftmnth,  but  more  fre<iuontly  bv  morphia,  hj/dron/anic  acid,  crenaote,  r^rtififd 
pliroxiflio  spirit,  r/dorofonn,  or  cidorodyne,  or  little  fragments  «)f  ice  ;  and  if 
these  fail,  a  blister  over  the  ej)igastrium  has  sometimes  succeedtHl  (SiK  Robert 
Christison*. 

Intercurrent  inflammatory  attacks  and  eflfusions  into  cavities  are  still  more 
difficult  complications  to  manage,  and  are  very  dangerous  to  life.  The  appli- 
cation of  a  few  leeches,  or  the  a  bst  met  ion  of  a  few  ounces  of  bhxKl  by  cupping, 
may  be  borne  well  in  the  cases  with  head  complicati<nis;  but  the  greati'st  t*are 
and  caution  is  required  in  the  employment  of  similar  renuMlies  in  the  (*omj>li- 
cation  of  piricarditi.'<,  on  account  of  the  great  danger  of  death  by  syncope. 
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Bronchial  complieatwm  are  serious,  and  more  or  less  constantly  present ; 
and  they  are  frequently  the  immediate  cause  of  death  in  chronic  bright's 
tlisease.  The  least  stimulating  expectorants  may  be  administered  under  such 
circumstances.     The  following  formula  is  recommended  by  Dr.  Goodfellow : 

B.  Liquor  Ammonia  Acetatis,  3"  to  3"i;  Spiritus  Athens  Nitrici,  tgjxx 
to  SsS'J  Oxymellis  Scillae  (Lond,)^  3ss.;  Aqua)  Camphorse  et  Aquae,  aa  5v; 
ifiwce,  fiat  haustus.     To  be  taken  every  four,  six,  or  eight  hours. 

If  the  expectoration  be  viscid,  and  difficult  to  discharge,  a  few  drops  of 
antimonial  wine  may  be  added  to  the  draught ;  or  if  there  be  much  spasm  of 
the  bronchial  tubes,  as  indicated  by  the  asthmatic  breathing,  a  few  drops  of 
sulphuric  or  chloric  ether  may  be  given.  If,  on  the  other  hand,  the  expectora- 
tion be  purulent  and  difiicult,  a/cu;  grains  of  carbonate  of  ammonia  may  be 
given  with  the  oxymel  of  squills. 

Every  precaution  ought  to  be  taken  to  prevent  a  fresh  attack  of  bronchitis. 
80  long  as  the  patient  is  able  to  bear  it,  the  habit  of  cold  sponging  and  dry 
rubbing  of  the  surface  of  the  body  every  morning  with  a  flesh  brush  or  coarse 
towel  is  the  best  preventive,  and  being  clad  in  warm  woollen  clothes.  Flannel 
next  the  skin  must  be  invariably  insisted  on. 

Mercurial  preparations  are  contraindicated  in  Bright's  disease — so  great  is 
tb«  tendency  to  salivation  and  the  otherwise  injurious  effects  they  produce. 
Podophyllin  (the  active  principle  of  the  May  apple)  may  be  used  instead.  Its 
dose  is  from  ^  to  1  grain  ;  ana  it  ought  not  to  be  given  in  doses  larger  than 
one  grain.  It  is  best  given  in  the  form  of  a  pill  combined  with  soap  and 
hyoscyamus.  As  an  occasional  mild  aperient  pill,  the  following  is  also  found 
to  answer  well : 

R.  Mas.  Pil.  Rhei.  Comp.,  gr.  ii  to  gr.  iii ;  vel  Ext.  Aloes  Aquosi,  gr.  i; 
Ext.  Nucis  Vomicae,  gr.  i ;  Mas.  Pil.  Galo.  Co.,  gr.  ii ;  misce,  fiat  pilula  (Good- 
fellow). 

suppurative  nephritis. 

Latin  Eq.,  Nephritis  fntnpnrnns ;  French  Eq.,  Niphriie  mppurie;  Grrman  Eq.,  Inter- 

atifielle  Nephritis ;  Italian  Yi(^.y  Nephritide  suppurativa . 

Definition. — "  Tnfiwnmationy  with  suppuration  of  the  substance  of  the  kidney,** 

Pathology. — The  general  nature  of  infiammation  having  been  fully  con- 
sidered in  volume  first,  it  is  of  imjwrtance,  in  studying  the  infiammations  of 
the  kidney,  to  determine — (1.)  The  tissue  or  tissues  aflected — vessels,  paren- 
chyma, or  interstitial  connective  tissue;  (2.)  Whether  only  the  cortical  sub- 
stance, or  the  pyramidal,  or  the  jyelvis  of  the  kidney,  is  a&ected,  or  all  |)arts 
together:  (3.)  Whether  the  affection  is  partial  or  diffused. 

In  the  commencement  of  the  disease  a  definite  tissue  can  generally  be 
indicated  by  microscopic  examination  after  death,  as  the  starting-point  of  the 
aflbction  ;  but  later  it  is  not  so  ea.sy.  The  several  tissues  are  often  consecu- 
tively attacked. 

There  are  two  essentially  different  affections, — (1.)  Parenchymatous  ne- 
phritis; (2.)  Interstitial  nephritis;  and  these  may  be  complicated  with  the 
fatty  degenenition  or  the  lanlaceous  disease  already  noticed.  All  forms  of 
disease  may  he  present  at  once,  sometimes  one  and  sometimes  another  occur- 
ring first ;  but  parenchymatous  nephritis  is  most  generally  the  primary  affection 
(RasmuHsen,  Med,'Chir,  Review^  July,  1863). 

The  cells  of  the  convoluted  tubes  appear  to  be  larger  and  richer  in  albumen 
than  those  in  the  straight  ones  ;  and  any  disease  of  the  fonner,  rendering  them 
inactive,  is  of  far  more  serious  import  than  disease  of  the  latter,  pnHlucingan 
actual  change  in  the  urine.    Affections  of  the  pyramidal  jwrtion  of  the  kidney 
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only  are  usually  of  a  catarrhal  nature,  and  are  described  by  Rasmuseen  » 
"papillary  caturrh"  or  " catarrhal  nephritis"  The  catarrh  afllects  principallT 
the  straight  canals  and  papillse,  and  is  often  continued  from  the  bladder  and 
urethra.  Its  exciting  causes  are  stimulant,  alcoholic,  or  terebinthine  drinby 
the  use  of  cantharides,  or  of  acid  diuretics.  It  may  be  the  starting-point  of 
parenchymatous  nephritis,  and  often  complicates  it.  Such  cases  are  generallT 
suppurative,  especially  when  secondary  to  bladder  inflammatioD,  or  paralrw 
of  the  bladder  in  spinal  affections.  The  suppuration  is  then  generally  moA 
obvious  and  active  in  the  cortical  portion  of  the  organ.  The  kidney  is  en- 
larged, and  its  surface  covered  with  minute  points  of  pus  or  small  abecesMSw 
A  section  of  the  whole  kidney  shows  that  these  abscesses  are  difiiised  throushout 
the  cortical,  to  the  exclusion  of  the  pyramidal  part  The  mucous  membrane 
of  the  pelvis  is  inflamed,  and  is  described  under  the  name  of  pyelitis  ( Wilks). 
When  the  capsule  is  highly  vascular  and  involved  in  the  process,  it  indicttfis 
a  chronic  affection,  or  is  a  result  of  a  former  inflammation.  In  cases  of  uncom- 
plicated catarrhal  nephritis,  where  suppuration  does  not  occur  in  the  cortical 
portion,  the  lesions  are  confined  to  the  canals  and  papilla.  They  present  a 
whitish  or  yellowish  striation,  with  hypenemia  of  the  intervening  yesKk, 
and  bloody  ccchymosis  may  be  present  over  the  whole  kidney,  especially  if 
acid  diuretics  have  been  largely  given.  If  the  disease  continues  long,  the 
distended  urinary  canals  press  on  the  bloodvessels,  when  the  hypersemia  gen- 
erally ceases,  'f he  productive  effects  of  the  inflammation  are  limited  to  cell- 
growth  (nucleated,  club-shaped,  fusiform,  or  ramifying),  mixed  with  muctiw 
catarrhal  products  (mucin),  sometimes  combined  with  fatty  metamorphosis  or 
other  degeneration  of  epithelium. 

Triie parenchymatous  nephriiis  is  a  hypertrophy  or  "cloudy  swelling"  (seep. 
780,  ante)  of  the  large  cells  of  the  convoluted  tubes.  The  cells  take  up  lane 
quantities  of  the  albuminaies,  becoming  distended,  turbid,  granular,  and  cIumIt 
adherent  to  each  other.  Subsequently  all  the  cell-forms  vanish,  and  a  large 
granular  fatty  mass  is  set  free,  which  generally  forms  into  "  inflammatorr 
globules."  It  ot\en  coexist*?  with  "interstitial  nephritis."  When  catarrL 
exists,  it  is  usually  iissociiited  with  the  symptomatic  phenomena  of  Bright V 
disease.  Retardation  of  venous  blood  in  the  kidney  is  a  common  eveui  in 
parenchymatous  nephritis.  Thrombi  are  then  apt  to  form  in  the  veins  of  the 
kidney,  and  being  transjKDrted  to  the  venn  cava  and  heart,  may  find  their  way 
into  the  hiiigs.  In  the  advanced  stage  of  the  disease,  resolution  or  reciivery 
corresponds  to  fatty  degeneration  of  the  cells,  sometimes  with  loss  of  substance 
apparent  on  tlie  surface,  indurations,  granulations,  cysts,  in  connection  with 
or  separated  from  the  urinary  canals.  The  interspaces  between  the  granular 
elevations  consist  of  empty  collapsed  tubes.  The  gnmular  cirrhotic  apjiear- 
ance  of  the  kidney  is  not  similar  in  pathological  origin  to  that  of  the  liver. 
In  the  liver  it  is  the  interaciuous  connective  tissue  wnich  is  first  affected  and 
causes  the  cirrhotic  granulations;  in  the  kidney,  on  the  contrary,  the  paren- 
chymatous cells  of  the  tubes  become  first  affected,  an<l  the  lesion  is  afterwards 
complicated  with  interatitial  nephritiJi,  The  Malpighian  glanduli  ultimately 
becomes  small,  corrugated,  and  surrounded  by  thickened  cajwules  of  connec- 
tive tissue.  These  capsules,  witli  the  epithelium,  sometimes  eventually  be- 
come fatty,  lardaceous,  or  calcareous.  A\  ith  regard  to  interMitial  lu^phriti*^  it 
has  been  doubted  whether  there  is  a  connective  tissue  or  fibnms  matrix  to  the 
kidney.  I  have  never  vet  seen  a  human  ki<lnev  in  which  it  is  not  demonstra- 
ble.  It  becomes  immensely  hypertrophied,  and  minute  cells  grow  up  in  it6 
substance  in  large  numbers,  even  to  the  extent  of  su])puration.  Atrophy  15 
also  a  usual  result,  first  of  all  at  the  expense  of  the  cortical  part.  On  sec- 
tion it  is  seen  to  be  diminished  between  the  pyramids  and  the  surface.  The 
edge  is  irregular,  and  the  surface  l?  graimlar.  The  granulations  are  com- 
posed of  bundles  of  tubes  lying  betwwMi  veins,  and  are  not  to  be  confounded 
with  white  s]x?cks  of  deposit.     The  caj)sule  sej)a rates  with  great  difficulty, 
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tearing  the  tissue  which  adheres  to  it.  The  glomeruli  appear  to  be  much 
elueer  together  than  natural  (Dickenson,  Mea.-Chir.  Tratis,,  1863).  Cysts 
are  frequently  met  with  on  the  surface. 

Sometimes  the  whole  of  the  new  interstitial  material  undergoes  the  fatty 
degeneration.  Granulations  are  also  formed  by  the  connective  tissue  con- 
tracting round  the  canals  and  glomeruli,  and  circulation  is  more  or  less  ob- 
structed. The  tubes  bcccmie  constricted  in  a  bead-like  manner,  and  the  tunica 
propria  is  thickened  and  streaked.  The  glomeruli  become  small,  homogene- 
ous, and  more  or  less  fatty. 

Circumscribed  iiUerstitial  nephritis  often  affects  the  pyramids  only,  as  a 
result  of  syphilis;  nodes  are  the  consequence,  which,  passmg  away  or  dimin- 
ishing, leave  cicatrix-like  depressions  not  unlike  those  from  hemorrhagic  in- 
&rctions  (Rasmussen,  Wilks,  Virciiow,  Dickenson). 

The  kidneys  may  suppurate- — (1.)  From  morbid  conditions  of  the  blood; 
(2.)  From  external  violence;  (3.)  From  retention  of  urine;  (4.)  From  cal- 
culi in  the  kidney  (Johnson,  op.  c?7.,  p.  417). 

Symptoms. — Uncomplicated  acute  nephritis  has  hitherto  been  considered 
8o  rare  that  its  symptoms  have  not  been  well  described.  Those  mentioned  by 
Baillie  are  as  follow:  "When  the  kidneys  are  inflamed,  more  or  less  pain  is 
felt  in  the  region  of  these  glands,  and  the  pain  commonly  shoots  along  the 
ureters.  There  is  a  sense  of  numbness  down  the  thigh,  ana  in  the  male  there 
is  often  retraction  of  the  testicle,  or  a  feeling  of  pain  in  it.  When  one  kidney 
is  affected,  these  symptoms  are  only  felt  on  that  side.  The  urine  is  voided 
frequently,  and  is  sometimes  of  a  pale,  but  more  commonly  of  a  deep  jred 
color.  Inhere  Ls  sickness  and  vomiting.  The  bowels  are  at  the  same  time 
often  costive,  and  subject  to  colicky  pains.  These  symptoms  are  accompa- 
nied by  more  or  less  fever."  "When  pus  is  formed,  the  event  may  be  known 
by  the  pus  being  mixed  with  the  urine."  Cases  related  by  Mr.  Stanley, 
however,  by  no  moans  bear  out  this  description.  He  gives  the  case  of  a  man 
who  had  retention  of  urine  in  consequence  of  a  gonorrhoeal  discharge  being 
stopped  by  injections.  In  this  instance  the  kidneys  were  found  extremely 
vascular  and  sofl,  with  numerous  minute  depositions,  of  pus  throughout  the 
cortical  and  tubular  parts,  and  the  infundibula  and  the  pelvis  were  likewise 
filled  with  pus.  Tlie  principal  symptom  was  severe  pain  at  the  fifth  lumbar 
vertebra.  In  another  similar  case,  out  not  quite  so  acute,  the  kidneys  were 
found  so  dark-colored  as  to  be  almost  black,  and  at  the  same  time  remarkably 
flaccid.  This  patient  died  paraplegic,  the  loss  of  moti(m  being  complete,  and 
that  of  sensation  nearly  so. 

If  nephritis  passes  to  a  chronic  suppurative  state,  the  pain  in  the  loins  is 
oflen  severe  and  the  appetite  im|)aired,  while  pus  is  R)un(l  often  to  a  consid- 
erable amount  in  the  urine,  and  if  a  calculus  or  gravel  he  the  immediate  cause, 
the  urine  may  contain  large  portions  of  those  substances  mixed  with  blood. 
Dr.  Johnson  has  clearly  shown  that  the  desquamative  and  suppurative  pro- 
cesses in  the  kidney  are  much  more  closely  allied  than  is  generally  supjwsed. 
They  jmiss  into  each  other  by  almost  imjxirceptible  gradations ;  the  products 
appearing  in  tlie  urine  as  purulent  casts  of  the  tubes. 

rrognosis. — Acute  affections  of  the  kidney  are  in  all  cases  of  grave  prog- 
nosis. The  dironic  forms  of  these  affections  are  i)erha|>s  consistent  with  life, 
but  in  ever}'  case  tliey  gn^atly  impair  it,  and  are  ultimately  the  cause  of  prem- 
atuni  death.  When  pus-corpuscles  take  tlie  j)hice  of  n»nal  epithelium,  the 
prognosis  iniLst  always  be  unfavonible ;  and  tm  suppurative  process  in  the 
kidney  is  the  most  rapidly  destructive  of  the  lesions.  Dr.  Johnson  has  not 
met  with  a  case  of*  suppurative  nephritis  whi(*h  has  terminated  in  recovery 
{op.  rit.,  p.  440). 

Treatment. — The  treatment  of  acute  nephritis  must  be  according  to  the 
ordinary  principK^s  of  the  treatment  of  inflaniniation  by  evacuants  and  opiates. 
Blisters  in  such  cases  are  dangerous,  and  ought  to  be  avoided.     The  neutral 
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salts,  with  opiates,  are  admissible  in  some  eases.  Castor  oil  or  other  purgttiTf 
substauces  which  do  not  act  so  immediately  on  the  kidneys  are  more  usefol, 
such  as  compound  jalap  pi)wder  or  podophyllin.  The  general  plan  of  trett- 
ment  is  similar  to  that  which  has  been  already  stated. 


HiEMATURIA    RENALIS. 

Latin  £q.,  Hcematuria  renalis;  French  Eq.,  Himaturie  rmalijf;  Gkrmaic  £q., 
Blutharnerij — Syn.,  Nitrenblutung ;  Italian  Eq.,  Ematuria  renale. 

"De^mtion.—Hemarrhages  in  which  blood  is  mixed  with  the  urine,  whether  it 
proceeds  from  the  kidney^  ureter,  or  bladder. 

Pathology. — We  are  often  unable  to  trace  whether  the  blood  passed  with 
the  urine  has  flowed  from  the  kidney,  ureter,  or  bladder.  In  some  cases,  how- 
ever, when  hemorrhage  has  taken  place  from  the  kidney,  a  small  clot  remaiw 
after  death,  to  mark  the  seat  of  the  disease ;  also  when  it  proceeds  from  the 
bladder,  the  coats  of  that  viscus,  though  often  pale,  are  in  a  few  instances  red, 
congested,  and  some  blood  exudes  from  them  on  pressure.  The  most  ustitl 
organic  diseases  with  which  haematuria  is  associatecl  are,  BrigkCs  kidney,  e^^pec- 
ially  acute  desquamative  nephritis,  fundus  hfBmatodes,  either  of  the  kidney  or 
bladder,  nephritic  and  vesical  calculi,  and  cancer  of  the  bladder. 

Intermittent  haematuria  is  now  also  a  recognized  morbid  condition  (Rates, 
Elliotson),  generally  associated  with  malaria. 

Dr.  Harley  hiw  described  a  form  of  hsematuria  already  referred  to  in  con- 
nection with  the  occurrence  of  the  diMoma  hcematobimn.     Its  ova  are  then 

found  in  the  urine ;  and  its  occurrence  is  en- 
demic in  Egypt,  South  Africa,  and  the  Mau- 
ritius (Fig.  164). 

Symptoms. — The  hsematuria  may  take 
place  suddenly,  or  it  may  be  preceded  for  a 
short  time  by  pains  iu  the  loins,  epigastrium, 
or  bladder;  and  a  burning  jiain  is  exjK^ri- 
enced  on  passing  urine,  wliich  contain^  more 
or  leAs  blood.  8onietinie><  the  hUxxl  is  depoe- 
ited  in  clots  in  the  bottom  of  the  vessel,  out 
\W  more  frequently  it  throws  down  small  jjor- 

W  tions  of  fiorin  like  the  sediment  from  heef 

tea.     The  urine  is  always  of  a  smokv  hue,  or 

of  a  black  color,  and  albuminous;  so  that 

the  blood  is  equally  mixe<l  in  such  case^^,  ami 

presumed  to  come  from  the  kidney.     Casts' 

of  renal   tubes  also  indicate    ki<lney  lesion 

(blood-ca.st>*).     In  grave  cases,  es})ecially  in  old  persons  with  disease  of  the 

prostate,  tho  blood  may  coagulate  in  the  bladder  and  render  it  both  necessary 

an<l  difficult  to  pass  the  catheter. 

The  hieniaturia  often  continues  for  many  days,  and  even  weeks  together, 
and  the  <iuiintity  of  blood  passed,  though  often  trifling,  yet  (M^casiiiually 
amounts  to  M)nie  ounces  in  the  course  of  the  twenty-four  hours.  The  g«*nenil 
symptoms  depend,  as  in  other  hemorrhages,  on  the  (juautitv  of  blood  lost,  but 
in  genenil  tiie  termination  is  a  return  to  health.  In  other  cases,  however,  the 
pati<uit  sinks,  as  iu  toxic  ha'uiaturia,  preceded  by  a  conuit<K<e  or  typhoid  state. 
Diagnosis. — No  certain  symptom  has  yet  been  ol^served  by  which  we  can 
determine  the  particular  seat  of  the  hemorrhage.  We  sliould  l)e  mreful  not 
to  confound  urine  greatly  hjadcd  with  uric  aci<i  with  ha>maturia. 

Prognosis. — Idiopathic  h:ematuria  is  rarely  a  ^nivv  disease*,  except  it  arw's 


(1.)  Oviira  of  I)i>toiiiah:i'niuto)iiiiiii  from 
hii'inaturiaor  thr  (aiK- of  (hmmI  fIo|H'(I>K. 
John  Hakt.kyi;  t2.)  Knibryo  a-iliatod) 
from  ovum  capsule;  (3. »  Kiiibryo  attachtMl 
to  the  ovum  ('U|>Mih>. 
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from  disease  of  the  kidney,  such  as  carcirwmay  or  other  structural  disease  of 
the  urinary  organs,  when  it  is  the  precursor  of  a  fatal  event. 

John  Hunter  regarded  turpentine  as  one  of  the  best  styptics ;  although  now 
perhaps  it  is  superseded  by  perchloride  of  iron,  gallic  and  acetic  acids, 

Canses. — The  usual  causes  of  hsematuria  are,  blows  on  the  back  or  loins, 
the  existence  of  renal  or  vesical  calculi ;  also  granular  degeneration  of  the 
kidney,  diseases  of  the  bladder,  and  some  morbid  poisons,  as  that  of  sniall-pox 
or  of  general  blood  diseases,  such  as  rheumatism,  or  scurvy;  cantharides  and 
the  turpentines  are  also  said  to  act  specifically  in  the  production  of  hsematuria. 

Children  seldom  suffer  from  this  affection. 

Treatment. — Tincture  of  the  perchloride  of  iron  is  one  of  the  most  useful  of 
remedies,  whether  in  debilitated  patients  or  in  those  suffering  from  Bright's 
disease,  and  whether  the  blood  comes  from  the  kidneys  or  bladder.  It  is 
best  given  in  doses  of  trgx  to  trgxx,  three  or  four  times  daily,  in  combination 
with  glycerin ;  and  if  there  be  much  cardiac  difficulty,  witn  arterial  excite- 
ment, it  may  be  combined  with  digitalis,  as  in  the  following  prescription : 

B.  Tinct.  Ferri  Perchloridi,  ttj^xxx;  Tinct.  Digitalis,  tr^xv;  Aq.  Menth. 
Pip.,  fjiss.,  repeated  every  four  hours. 

•  ChUic  acid  in  combination  with  sulphuric  add  may  also  be  given  ;  as  also 
ipecacuanha,  tannin,  and  acetate  of  lead  and  alum,  as  already  referred  to  under 
hsematemesis. 

Quinine  and  arsenic  are  the  remedies  indicated  in  malarious  intermittent 
cases.  Idiopathic  hemorrhage  often  readily  yields  to  bitartrate  of  potash  or 
to  the  mineral  acids.  Dr.  Elliotson  recommends  the  oL  terebinthina:,  in  doses 
of  «R  X,  tgj  XX,  or  tijj  xxx,  every  two,  or  three,  or  four  hours. 

Injections  of  cold  water,  or  water  in  which  twenty  to  forty  grains  of  alum 
have  been  dissolved,  into  the  bladder  or  up  the  rectum,  ana  also  a  cold  hip- 
bath, are  useful  applications. 


SUPPRESSION   OF  URINE — Syn,,   ISCHURIA   RENALIS. 

Latin  Eq.,  Urina  suppressa — Idem  valet,  Ischuria  Renalis;  French  Eq.,  Suppression 
d' urine ;  Gkrman  Eq.,  Harnvelhaltung ;  Italian  Eq.,  Sappressiojie  deWorlna — 
Sin.,  Iseuria  renale. 

Definition. — A  complete  or  partial  suspension  of  the  functions  of  the  kidney, 
by  which  the  qiuintity  of  urine  is  greatly  in  defect,  or  its  secretion  entirely  sup- 
pressed. 

Pathology  and  Symptoms. — There  may  be  some  pain  in  the  back,  or  some 
irritability  of  the  bladder ;  the  patient  becomes  anxious  and  restless,  till  at 
last  the  brain  is  oppressed,  and  he  dies  comatose.  In  other  cases  there  is 
nausea,  with  hiccough,  and  the  body  exhales  a  urinous  odor.  When  the 
suppression  is  less  complete,  and  depends  on  an  affection  of  the  bladder,  the 
local  sufferings  of  the  patient,  the  forcing  of  the  bladder,  the  tenesmus,  and 
the  general  irritation  of  the  poor  sufferer,  are  most  severe  and  distressing. 

When  the  coiniM)sition  of  the  urine  is  considered,  the  mortal  effects  of  its 
suppression  are  easily  umlerstood.  (See  under  Comj)08ition  of  Urine,  p.  732, 
ante.) 

The  time  during  which  the  urine  may  be  suppressed,  and  yet  the  patient 
recover,  is  various.  Children  when  teethinir  often  void  only  a  few  drops  of 
urine,  and  that  at  several  hours'  interval.  The  urine  passed  at  such  times  is 
extremely  high-colored,  stains  the  linen,  and  is  passed  with  great  pain,  the 
child  crying  bitterly  as  it  scalds  the  surface  over  which  it  flows.  In  hysteria 
the  urine  is  often  suppressed  for  three  or  four  days.  A  case  in  which  no  urine 
was  secreted  for  nine  or  ten  days  is  given  by  Dr.  Laing,  and  yet  the  patient 
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did  well.  As  extreme  cases,  Dr.  Parr,  in  his  Medical  Dictionary,  mentions  a 
patient  who  made  no  water  for  twenty-two  weeks,  while  Dr.  Richardson  speaks 
of  another  who  up  to  seventeen  years  of  age  had  never  passed  a  drop  of  water 
in  his  life.  In  this  case  the  ureters  must,  as  in  birds,  have  terminated  in  the 
large  intestine,  and  the  urine  have  been  passed  with  the  fieces.  In  general, 
however,  it  may  be  laid  down  as  a  maxim,  that  when  suppression  of  urine 
depends  on  any  acute  or  severe  disease  the  patient  seldom  survives  this  symp- 
tom more  than  three  or  four  days.  It  is  often  the  final  result  of  such  discastt 
as  choleray  typhus,  scarlet  fever,  and  other  blood  diseases. 

Among  the  symptoms  of  suppression  of  urine  is  a  urinous  odor  of  the  per- 
spiration from  the  axilla  and  umbilicus. 

It  is  certain  also  that  some  cases  are  feigned ;  some  women,  for  inrtanoe, 
are  said  to  have  had  a  vicarious  discharge  of  urine  from  the  stomach,  and 
Nysten  gives  the  case  of  a  girl  who  vomited  urine,  but  it  was  at  length  ascer- 
tained she  first  swallowed  it.  Kayer  gives  a  similar  case  of  a  woman  at 
La  Charity,  who  had  an  abdominal  tumor,  which  was  supposed  to  be  eoo- 
uected  with  the  kidneys.  Many  persons  saw  her  vomit  urine,  and  Guibouit 
detected  it  chemically  in  the  matters  thrown  up,  but  it  was  found  that  i>he 
had  first  drank  it,  though  for  what  motive,  except  notoriety,  nobody  couW 
discover  (Dr.  Robert  Williams). 

Causes. — This  affection  may  be  caused  by  disease  of  the  kidnev  itself,  or  it 
may  be  secondary,  and  arise  from  disease  in  other  parts  of  the  hoij.  Among 
the  latter  are  injuries  of  the  head  or  spine,  an  attack  of  pneumonia,  when  the 
patient  will  sometimes  hardly  pass  a  few  ounces  of  urine  m  twentv-four  hoan, 
or  of  hysteria,  when  it  is  oflten  suppressed  for  several  days  together,  and  also 
of  inflammation  or  high  irritation  of  the  bladder.  It  may  depend  on  inflam- 
mation of  the  kidney,  caused  ])erhaps  by  some  poison  acting  on  that  orpai, 
as  that  of  »mall-pox,  scarlet  fetter,  typhus,  or  cholera,  or  else  by  cantkaridet,  or 
turpentine.  The  presence  of  a  calculus  also  in  the  kidney  or  the  ureter  is  abo 
an  occasional  remote  cause. 

All  iiges  are  liable  to  this  affection;  children  from  teething  often  suficra 
complete  suppression,  or  only  pass  a  few  drops  of  fiery  urine  in  the  twentv-todr 
hours ;  the  adult  from  gravel  or  stone ;  and  the  aged  from  disease  of  the  brain, 
or  cord,  or  Bright's  disease. 

Diagnosis. — Suppresftiion  is  to  be  distinguished  from  mere  retention  of  urine 
in  the  bladder,  or  from  ii<chuna  vesicalis,  by  there  biding  no  fulness  in  the  vesi- 
cal region,  and  bv  no  urine  flowing  when  tim  catheter  Ls  passed. 

Prognosis. — Many  cases  recover  from  a  suppression  of  urine  of  not  more 
than  twenty-four  to  forty-eight  hours,  but,  except  in  hysteria,  few  survive  if 
the  disease  continues  a  longer  i>eriod. 

Treatment. — Wiien  suppres;*ion  does  not  depend  on  any  nH>rbid  condition 
of  the  blood,  and  is  primary,  the  patient  should  l)e  placed  in  a  warm  bath, 
and  he  purged  by  substances  that  act  on  the  kidney,  lus  the  neutral  salt*. 
Indeed,  if  the  ciise  be  slight,  purging  by  any  cathartic  is  sufficient.  If  this 
method  should  not  succeed,  nj^x  to  n^xxx  of  the  ttuct.  cantharidiA  should  he 
tried  every  four  or  six  hours,  according  to  the  urgency  of  the  case.  Many 
physicians,  however,  prefer  a  tonic  treatment,  as  the  camphor  mixture  and 
ether,  or  the  tinct.  frrri  muriatii*,  ngxxv  to  tljjl. 

BvUndonna  is  also  a  useful  remedy,  and  so  also  Ls  digitalis  applied  as  a 
fomentation  of  the  fresh  leaves  over  the  abdomen  ;  or  an  ounce  of  the  tincture 
may  be  added  to  a  warm  linseed  j)oultice ;  or  the  drie^l  leaves  may  be  made 
into  a  poultice,  to  which  half  an  ounce  of  the  tincture  mav  lie  added. 

It  is  chiefly  cases  in  which  the  pulse  is  rapid  that  digitalis  is  suitable;  and 
the  urine  will  not  begin  to  flow  till  the  digitalis  has  reduced  the  action  of  the 
heart  (J.  D.  Brown  in  Mrdicnl  7Vm<*8,  Januar\-  2'),  1«08).  In  the  suppression 
of  urine  attending  cholera,  Dr.  H  Goodeve  recommends  the  following : 
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R.  Tinct.  Digitalis,  tt^v  to  trgx ;  Spr.  ^then  Nit.,  nj^xxx ;  Liq.  Amnion. 
Acet.,  ttJllx ;  Aq.,  f  J  i ;  mijtce.  Such  a  draught  may  be  taken  every  three  or 
four  hours.  {Reynolds's  System  of  Medieine,  vol.  i,  p.  183.) 

The  treatment  of  symptomatic  anuria  resolves  itself  entirely  into  that  treat- 
ment which  will  remove  the  primary  disease. 


Section  VI. — Diseases  of  the  Bladder. 
CYSTITIS — Syn,,  catarrh  of  the  bladder. 

Latin  Eq.,  Cyaiiiis — Idem  valot,  Catarrhus  vesiccp ;  French  Eq.,  Cysfiie — Syn., 
Catarrhe  de  la  vensie;  Gkbman  £q.,  Blasenentzundung ;  Italian  £q.,  OisiitUle — 
Sin.,  Ckitarro  delta  veaeica. 

Definition. — Inflammation  of  the  urinary  bladder. 

Pathology. — The  mucous  membrane  of  the  bladder  is  liable  to  the  diffuse, 
the  serous,  the  adhesive,  the  suppurative,  and  the  ulcerative  inflammations, 
and  these  may  be  either  acute  or  chronic. 

The  inflammation  may  extend  over  the  whole  cavity  of  the  bladder,  or  be 
limited  to  some  portion  of  it,  and  the  part  most  frequently  inflamed  is  that 
near  "and  around  the  neck.  In  this  respect  it  follows  the  law  of  all  hollow 
organs,  namely,  in  that  it  is  most  liable  to  be  diseased  at  its  orifices.  There 
is  also  another  reason  for  this  part  beiu^  more  frequently  attacked  than  the 
rest,  namely,  as  being  liable  to  the  occasional  extension  of  iufiainmation  from 
the  urethra  to  this  part. 

"  It  is  well  known,"  says  Dr.  Baillie,  that  "  the  inner  membrane  of  the 
bladder  in  the  dead  body  hardly  shows  any  vessels  which  are  large  enough  to 
carry  red  blood  in  its  natural  state ;"  but  when  diffusely  infiamed,  it  is  crowded 
with  a  prodigious  number  of  extremely  fine  bloodvessels,  and  among  them 
may  be  seen  small  spots  of  extravasated  blood.  This  state  has  many  degrees, 
and  the  color  is  usually  of  a  venous  red,  while,  in  addition  to  this,  the  coats 
of  the  bladder  generally  are  thickened.  It  may  terminate  by  resolution,  or 
it  may  pass  into  nerous  inflammation,  or  catarrh  of  the  bladder.  The  mucus 
secreted  in  this  latter  disease  is  at  first  small  in  quantity  and  extremely  fluid, 
but  is  deposited  as  the  urine  c(K)1s.  At  a  further  stage  of  the  disease  it  be- 
comes abundant  and  thickens,  equalling  or  surpassing  the  urine  in  quantity, 
and  which  now  resembles  thick  gruel,  and  is  of\en  mixed  with  blood,  or 
gravel,  or  both. 

Andral  has  twice  seen  the  internal  surface  of  the  bladder  coated  with  lymph 
more  than  a  line  in  thickness,  and  similar  to  the  false  membnine  of  croup. 
The  lymph  thus  effused  sometimes  becomes  organized ;  and  in  this  manner 
calcuh  have  become  encvsted  and  removed  out  of  the  reach  of  the  sound. 

Inflammation  of  the  mucous  membrane  of  the  bladder  oflen  terminates  in 
suppuration,  and  pus  to  a  considenible  amount  may  then  be  passed.  Oc*ca- 
aioually,  instead  of  suppuration  taking  place  at  its  free  surface,  an  abscess 
forms ;  in  either  case  ulceration  may  take  place,  sometimes  su))erficially,  and 
sometimes  so  burrowing  as  to  perforate  the  bladder,  and  form  a  communica- 
tion between  it  and  the  neighboring  parts,  as  the  cavity  of  the  alMlomen,  the 
rectum,  or  the  vagina.  When  the  communication  is  formed  with  the  general 
cavity  of  the  abdomen,  the  urine  escu|>es  into  it  and  produces  general  |Xiri- 
toneal  inflammation. 

The  mucous  membrane  of  the  bladder  is  liable  to  similar  chronic  inflamma- 
tion, sometimes  retaining  its  normal  color,  and  at  other  times  being  gray, 
brown,  or  black ;  and  has  oflen  acquire<l  a  double  or  even  triple  thickness 
(hypertrophy  of  the  mucous  coat).     One  of  the  most  ordinary  changes,  how- 
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ever,  iu  the  bladder  from  its  natural  structure  is  hypertrophy  of  its  muMmlar 
coat.  In  a  natural  state  the  muscular  coat  of  the  bladder,  when  it  ift  moder* 
ately  distended,  consists  of  thin  layers  of  muscular  fibres  running  in  di&rent 
directions,  and  probably  less  than  the  eighth  of  an  inch  in  thickueas ;  it  maj 
be  found,  however,  in  some  cases  half  an  inch  thick,  owing,  for  the  moBt  ptrt, 
to  its  efforts  to  overcome  some  resistance,  as  an  enlargement  of  the  prcMtate, 
or  the  presence  of  a  calculus  or  a  stricture  in  the  urethra  to  the  passage  of  the 
urine.  In  some  instances  these  efforts  of  the  bladder  to  evacuate  its  contenu 
have  led  to  the  nmcous  membrane  being  protruded  through  the  intermuscular 
spaces,  forming  a  pouch  or  hernial  sac,  in  which  a  small  calculus  has  been 
imbedded,  but  this  form  of  disease  is  extremely  rare. 

The  mucous  membrane  of  the  ureter  may  participate  in  the  inflammation 
of  the  bladder,  and  is  liable  to  the  diffuse,  to  the  adhesive,  to  the  ulcerative, 
and  to  the  suppurative  inflammations,  and  these  also  may  be  acute  or  chronic 

The  ureter  is  occasionally  found  to  be  highly  vascular,  and  of  a  deep  venoiis 
color  afler  the  passage  of  a  calculus.  There  are  repeated  instances  of  adhesive 
inflammation  of  this  canal.  Andral  quotes  a  case  in  which  all  the  intemil 
surface  of  the  ureter  was  covered  with  a  layer  of  lymph  similar  to  the  mem- 
brane in  croup ;  and  in  some  rare  instances  the  ureter  has  been  found  oblite^ 
ated  or  transformed  into  a  fibrous  cord.  There  are  other  well-marked  effects 
of  adhesive  inflammation  of  the  ureter,  as  when  the  delicate  coats  of  this  canal 
are  increased,  as  in  cases  of  severe  chronic  disease,  from  four  to  six  lines  in 
thickness.  Suppurative  inflammation  also  sometimes  takes  place  in  the  uteter, 
and  without  breach  of  surface. 

The  Symptoms  of  inflammation  of  the  bladder  are  pain  felt  in  the  perinieam 
and  above  the  pubes,  accompanied  with  a  fulness  or  swelling,  also  frequent 
attempts  to  make  water,  which  is  evacuated  in  small  quantities  and  with  great 
pain,  or  there  is  a  total  retention  of  urine,  with  a  strong  desire  to  void  it 
The  rectum  is  affected,  from  its  connection  with  the  bladder,  with  tenesmus, 
and  the  stomach  likewise  takes  part  in  this  disease,  being  affected  with  nausea 
or  vomiting.  In  some  cases  these  symptoms  are  accompanied  with  much  con- 
t^titutional  irritation  and  by  delirium.  When  pus  is  formed,  it  will  bt^  seen 
mixed  in  the  urine  evacuated.  The  slighter  form  of  the  disea.se,  or  cystirrha?a, 
is  characterized  by  milder  symptoms,  which  consist  principally  of  IcKOil  pain 
and  irritation,  and  by  the  urine  being  loaded  with  mucus,  which  sinks  to  the 
bottom  of  the  vessel,  mixed  with  a  large  quantity  of  sandy  precipitates  either 
of  the  })hosphates,  of  the  urates,  or  of  both.  The  symptoms  of  the  other  forms 
of  disease  of  this  viscus  varv  onlv  in  degree  from  those  which  have  been  men- 
tioned.  The  synij)tums  of  inflammation  and  of  the  other  diseases  of  the  ureter 
are  probably  the  same  as  those  of  the  similar  diseases  of  the  bladder,  except. 
jKThaps,  that  the  pain  is  more  strictly  lumbar;  and  when  these  (*anals  arv 
greatly  enlarged,  it  is  j)ossible  they  may  be  felt  through  the  walls  of  the 
abdomen. 

Diagnosis. — When  the  kidneys  and  ureters  are  diseased  the  bladder  verj' 
constantly  sympathizes  with  those  diseases  ;  and  the  affections  of  the  bladder 
being  much  more  painful  than  those  of  the  ureters  and  pelvis  of  the  kidneys, 
the  sympathetic  affection  of  the  bladder  b«  often  mistaken  for  the  primary 
disease.  Morgagni  first  pointed  out  this  fact,  and  he  gives  a  case  in  which, 
from  these  synijmthctic  pains,  it  was  believed  that  the  patient  labored  under 
disease  of  the  blachler:  yet  after  death  the  bladder  was  found  |K*rfectly 
healthy,  while  the  kidneys  were  extensively  diseased  and  fille<l  with  large 
calculi.  Low<lell  and  also  Howship  give  similar  instances  of  the  kidnevs 
being  (lis(Mi<e<l,  when  the  symptoms  of  the  bladder  were  so  prominent  as  to  fie 
mistaken  for  the  jjriniarv  disease. 

Prognosis. — The  result  of  the  acute  forms  of  inflammation  of  the  bladder 
or  ureter  is  generally  favorable.     The  chronic  forms  of  ry/<titijf,  as  of  ehnmie 
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vesical  catarrh,  are  more  formidable,  and  often  ultimately  cause  the  death  of 
the  patient ;  for  as  a  rule  cystitis  is  a  disease  of  long  duration. 

Treatment. — Purging,  together  with  opiates,  diluents,  and  the  warm  hath, 
are  the  best  means  of  curing  the  acute  affections^  of  this  viscus  that  we  meet 
with.  Chronic  inflammation  of  the  bladder,  arid  especially  catarrh,  b  very 
diflicult  of  cure,  and  often  our  best  directed  efforts  are  unsuccessful.  Opium 
is  the  remedy  of  the  greatest  value,  especially  aided  by  hot  hip  baths,  hot 
fomentations  over  the  abdomen,  and  linseed-meal  poultices,  with  or  without 
mustard  or  turpentine,  over  the  hvpogastric  region.  Suppositories  of  morphia 
are  also  of  great  use,  containing  half  a  grain  to  a  grain  of  opium  ;  but  if  the 
pain  be  very  great,  Mr.  Liston  gave  much  larger  doses — as  much  as  two  to 
four  grains  of  opium,  with  ten  to  fifteen  grains  of  extract  of  hyoscyamus,  in 
a  suppository  at  the  hour  of  sleep.  Alkaline  and  demulcent  drinks  should 
be  at  the  same  time  given.  The  state  of  the  urine  is  perhaps  one  of  the  surest 
guides  in  our  attempts  to  cure  the  patient ;  and  if  the  urine  be  acid,  the  best 
medicines  are  the  neutral  salts  or  iYvepure  alkalies,  with  opiutes;  while,  if  the 
urine  be  alkaline,  or  greatly  loaded  with  mucus,  the  mineral  adds  are  of  the 
most  service,  combined  with  an  opiate.  Thus  the  infusio  roses  c.  aeidi  suiph, 
dibit,  tgjii  to  tijjv,  c.  magnesia  sulphatis,  '^'x,  c,  tinci,  opii  tiRiii  to  tijjv,  every 
sixth  hour,  is  one  of  our  best  and  most  useful  remedies. 

The  remedies  which  have  been  mentioned,  though  highly  useful,  yet  fre- 
quently fail,  and  in  such  cases  tonics  often  succeed,  and  of  these  salidne  b 
one  of  the  best.  It  may  be  given  in  doses  of  ten  grains  every  six  hours  with 
great  chances  of  success.  It  must  be  admitted,  however,  that  much  difference 
of  opinion  prevails  as  to  the  best  tonic  remedy,  some  preferring  uva  nrd, 
others  pareira,  others  the  turpentines,  as  the  Canadian  balsam,  and  others 
again  the  infusio  diosmos. 

In  chronic  catarrh,  when  the  discharge  is  copious,  the  decoction  of  uva  urd, 
in  doses  of  not  less  than  half  a  pint  daily  is  very  soothing.  Sir  Benjamin 
Brodie  considered  it  of  most  advantage  in  cases  of  irritability  rather  than  of 
inflammation.  He  prescribed  it  in  large  doses,  from  one  to  two  drachms 
of  the  extract  daily ;  or  from  eight  to  sixteen  ounces  of  the  infusion  as  a 
drink,  made  as  follows  : 

R.  Fol.  Uvffi  Ursi,  5i ;  Aq.  Fervid.,  fjxviii.  Macerate  for  two  hours, 
and  boil  down  to  16  ounces,  and  strain. 


CHAPTER  XXII. 


DISEASES   OF  THE  CUTANEOUS   8Y8TEM. 

Section  I. — (teneral  Pathology  and  Classification  of  Diseases 

OF  THE  Skin. 

Di8EA«EH  of  the  skin  have  been  regarded  too  much  as  a  specialty ;  and 
onlv  now  arc  they  beginning  to  be  looked  upon  as  a  class  of  aiseascs  whose 
pathology  is  capable  of  being  investigated  and  studied  like  other  diseases. 
The  expressions  of  skin  diseases  are  undoul)U»dly  various  in  apix^arance ; 
and  the  same  disease  does  not  always  exist  in  the  same  simple  or  elementary 
form. 

The  classification  of  skin  diseases  hitherto  in  use  is  that  which  is  compre- 
hended in  the  eight  orders  of  Willan  and  Batemau  ;  and  the  characteristics 
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of  these  orders  are  embraced  in  the  following  definitions  of  terms  in  Gommoo 
use  in  the  dej^ription  of  skin  diseases : 

Order  I.  Pimples. — Papula  are  simple  solid  acuminated  elevations  of 
the  cuticle,  resembling  an  enlarged  papilla  of  the  skin.  They  commonly  ter- 
minate in  a  scurf,  and  sometimes,  though  seldom,  in  slight  ulceration  of  iu 
summit. 

Order  II.  Scales. — SqaavuB  consist  of  cuticle  in  patches,  plates,  or  lamips, 
in  which  the  epidermic  cells  are  morbidly  adherent,  hard,  tliickened,  whitidi, 
and  opaque.  These  scales  cover  either  small  papilla;,  red  elevations,  or  larger 
deep  red  and  dry  surfaces. 

Order  III.  Rashes. — Exanthemata  are  composed  of  superficial  red 
patches  of  irregular  size,  and  variously  diffused.  They  disappear  aodcr 
pressure,  and  terminate  by  desquamation. 

Order  IV.  Blebs. — Miniature  Blisters — Bulla  differ  from  vesicles  in  aae, 
being  larger.  A  large  portion  of  cuticle  is  detached  from  the  skin  by  the 
inter])osition  of  a  watery  fluid,  usually  transparent.  The  skin  is  red  and  in- 
fiamed  beneath  the  blebs. 

Order  V.  Pustules. — Pustulce  consist  in  circumscribed  elevations  of  the 
cuticle,  and  contain  pus.  They  have  red  and  inflamed  bases,  and  are  suc- 
ceeded by  an  elevated  scab,  which  may  or  may  not  be  followed  hj  a  cicatrix. 

Order  VI.  Vesicles. —  Vesicuke  are  small  acuminated  or  orbicular  elevi- 
tions  of  the  cuticle,  containing  lymph,  which,  at  first  clear  and  colorless,  maj 
become  amber-colored,  opaque,  or  pearl-like.  Vesicles  are  succeeded  by  a 
scurf  or  a  laminated  scab. 

Order  VII.  Tubercles. — Tubercula:  are  small,  hard,  indolent  elevations 
of  the  skin,  sometimes  suppurating  partially,  sometimes  ulcerating  at  their 
summit. 

Order  VIII.  Spots. — Macular  are  permanent  discolorations  or  stains  of 
some  portions  of  the  skin,  often  with  a  change  of  structure.  They  may  be 
whitish,  diLsky,  or  dark. 

Clear  and  accurate  in  detail,  these  anatomical  definitions  have  not  yet  been 
surpassed,  aud  have  laid  the  foundatiou  of  the  objective  study  of  cutaneous 
diseases. 

Such  definitions  have  given  the  key  to  most  of  the  classifications  of  cuta- 
neous diseases,  which  are  mainly  anatomical.  They  do  not  attempt  to  thniw 
any  lij^ht  on  the  causes  producing  the  various  diseases,  which  are  (contem- 
plated as  so  many  distinct  and  individual  "unities,"  their  mutual  relatioDS 
being  of  secondary  importance. 

The  basis  of  classes,  as  proposed  by  Willan  and  Bateman,  furnishes  out- 
ward marks  or  anatomical  characters  which  are  useful  in  describing  the  mor- 
bid anatomy  of  skin  diseases ;  but  it  has  no  relation  to  the  causes,  to  the 
pathology,  nor  to  the  treatment  of  such  diseases.  An  affection  which  is  |)apu- 
lar  to-day  may  be  vesicular  to-morrow  and  pustular  eventually.  Untler  the 
same  division,  or  class,  maladies  are  brought  together  which  Nature  hai» 
stamjK'd  with  broad  and  obvious  marks  of  distinction.  Febrile  diseases?  are 
associated  with  non-febrile ;  and  ailments  which  are  local  and  trivial  are  asso- 
ciated with  diseases  of  grave  import  and  deeplv  rooted  in  the  system.  On 
the  other  hand  distempers  which  Nature  has  plainly  brought  together  aud 
connected  ])y  striking  analogies  and  resemblances,  the  methodical  arrange- 
ment of  Willan  and  Bateman  puts  widely  asunder  (  Watson). 

Alibert  conceived  the  idea  of  arranging  skin  diseases  into  natural  families, 
of  which  he  gives  twelve.  His  classification  presup})oses  a  knowledge  of  the 
subject  incompatible  with  teaching. 

M.  Hardy,  of  the  Ilopital  St.  Louis,  classifies  skin  diseases,  according  to 
their  nature,  into  the  following  ten  natural  families:  (1.)  Maculeif  and  de- 
formities; (2.)  Local  Inflmnmaiiom ;  (3.)  Parasitic  disease*;  (4.)  ErujAire 
fevers;  {b,)  Symptomatic  eruptions;  (6.;  Dartres y  or  Tetters;  (7.)  Scrvfulides, 
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or  itnimous  eintptions;  (8.)  Syphilides,  or  syphilitie  eruptions;  (9.)  Oan- 
cers ;   (10.)  Exotic  diseases. 

Id  au  admirable  paper  "On  the  Theory  and  Classification  of  Inflamma- 
tions of  the  Skin,"  by  the  late  Dr.  A.  B.  Buchanan,  Physician  to  the  Dispen- 
sary for  Skin  Diseases  in  Glasgow,  it  is  shown  that  any  classification  resting 
on  one  principle  of  division  only,  runs  the  risk  of  being,  to  a  greater  or  less 
extent,  artificial  and  untrue ;  and  to  secure  a  natural  system,  several  princi- 
ples must  be  taken  into  account,  though  greater  importance  may  be  attached 
to  some  of  these  than  to  others  (Edin.  Med.  Journal,  January,  1863).  Skin 
diseases,  like  all  other  diseases,  he  considered,  ought  to  be  classed  according 
to  their  nature  or  pathology.  The  cause  of  a  disease,  when  known,  gives  a 
more  accurate  indication  of  its  true  nature  and  its  means  of  cure  than  a 
knowledge  of  its  anatomical  appearances  or  symptoms,  which  are  mere  effects 
of  the  cause.  So  far  as  can  be  done,  therefore,  Dr.  Buchanan  proposed  that 
skin  diseases  should  be  classified  according  to  their  causes.  Not  knowing  the 
cause,  some  other  principles  must  be  sought  for  under  which  groups  may  be 
formed  ;  and  he  found — in  the  pathological  processes  recognized  as  inflammor 
HonSy  new  formations,  hemorrhages — that  skin  diseases  might  be  arranged  into 
three  or  more  groups. 

The  inflammatory  skin  diseases  are  those  which  affect  the  '' pars  papillaris^* 
of  the  corium,  as  well  as  the  ''pars  reticularis"  and  the  subjacent  connective 
tissue ;  but  the  process  is  not  confined  to  these,  for  it  afiects  even  the  epider- 
mis, whose  cells  are  changed  in  formation  and  in  structure  in  the  same  way 
as  all  cells  are  altered  by  the  process  of  inflammation. 

The  skin  diseases  characterized  by  new  formations  may  be  regarded  as — (1.) 
The  productive  effects  of  inflammation  ;  or  (2.)  The  productive  effects  of  such 
constitutional  states  as  cancer,  scrofula,  and  Bright's  disease. 

The  hemorrhagic  skin  diseases  arise  from  the  escape  of  blood  in  small  quan- 
tities, owing  to  the  rupture  of  capillary  vessels,  or  to  the  escape  of  coloring 
matter  along  with  the  exudations.  They  ai*e  affections  peculiar  to  the  cutis ; 
for,  although  blood  may  be  effused  among  the  epidermic  cells,  hemorrhage  can 
only  originate  from  the  cutis. 

On  these  principles  a  classification  somewhat  of  the  following  form  has  been 
suggested: 

Classification  of  Skin  Diseases  (Dr.  A.  B.  Buchanan). 
dlass  I. — Inflammations. 

Group  I. — Simple  Inflammations  (allied  to  SimpU  Dermatitis), 

(1.)    Erythema   ([fi.'\  simplex ;  [b.]  multiforme;  [c  ]  cAroni<n/m^-comprehending 

papulatum,  nodosum,  strophulus,  squamosum,  pityHasis  fur/uracea,  membrana' 

eea^  rubra.) 
(2.)  Herpes  (simplex  and  zoster), 
(8.)  Urticaria  (idiopathic,  from  ingestion  of  particular  kind  of  food ;  from  uterine 

affections ;  or  porHistent). 
(4.)  Dermatitis  (idiopathic,  as  from  burns;  or  from  frost-bite ;  or  symptomatic,  as 

of  erifsipflas;  or  phlcgmcmodes,  w  furuticulus,  anthrax,  Aleppo  tubercle). 
(6.)  Pemphigus  (benign,  pcrsifetent,  and  foliaccous). 

Group  II.— Eczematous  Inflammations  (allied  to  Eczema). 

(1.)  Eczema  (eryttiematodes ;  E.  pajmlositm^  comprising  lichen  simplex  and  prurigo ; 
E.  vesieulnre;  E.  rubrum;  E  pustulosum,  comprhxng  impetigo  sparsa,figu' 
ratttt  nnd  pilaris ;  E.  lichen;  E.  squamosum;  E.  pityHasis). 

(2.)  AoNE  {vomYTiAng  A.  simplex ;  A.  pilaris;  A.  rosacea). 

(8.)  Ecthyma  {[^h.']  simplex ;  [h."]  chr(micum  =  rupia;  [^c."}  ganffrenosum). 

(4.)  Psoriasis  {punctata,  guttata,  nummularis,  circinala  \\e\tri\\,  gyrata,  confluens). 
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Group  III. — Ulcsbs. 

(1.)  Idiopathic. 
(2  )  Sympathetic. 
(8  )  Constitutional. 

Class  n. — New  Formations. 

Group  I.— Homologous  New  Formations. 

(1.)  Epidermic  (epithelial  growths^  compriBing  eaUosihiSf  elavu$  iehfAyosis,  eonw 

cuianeum). 
(2.)  Pigmentary   {lentigo^  ephelisy  molesj  melanosis^  chloasma^  »ilver  «tem,  lat»' 

pathia). 
(3.)  Dermic  {cicatrix  normal ^  or  ctieloid^  cutaneous  tumor  [wens],  multipU  lumun 

[mycosis],  molluscum  simpleJSj  condylomata^  verruca  vulgarU,  verruca  tnUlit), 

Group  II. — Heterologous  New  Formations. 

(1.)  PsEUDOPLASMS  {lupuSj  comppr^hending  maeuloauSj  tubereulosis^  hypertropkiau. 

exederiSy  fteiyiginosus ;  fina  lepra^  comprehending  maculosa,  tuberculoma  amn- 

ihetica^  exulcerans). 
(2.)  Neoplasms  (epithelioma^  carcinoma). 

Class  III. — ^Hemorrhages. — ©•  g  »  pctechioe,  vibicesj  ecchymosia,  purpura. 

Class  IV. — ^Diseases  of  Accessory  Organs. — ©•  g  ,  ^ir,  naiu,  sweat  giamU. 

Class  V — ^Diseases  Defined  by  Uniform  Canses. 

Group  I. — Parasitic  Diseases. 
Group  II — Syphilitic  Eruptions. 
Group  III. — Eruptions  of  Specific  Fkybrs. 
Group  IV. — Scrofulodsrmata. 

lu  the  following  section,  however,  the  names  of  skin  diseases  and  the  ar- 
rangement followed  will  be  that  which  is  given  in  the  nomenclature  of  the 
College  of  Physicians. 


Section  II. — Description  in  Detail  of  the  more  Common   Diseasd* 

OF  the  Skin. 

erythema. 

Latin  Eq.,  Erythema;  French  Etj  ,  Erythime;  German  Eq.,  Erythema;  Italian 

Eq.,  Eritcma. 

Definition. —  Uniform  redneAn  simply,  with  puffiness  of  the  skin,  diMributed  in 
distinct  patches  of  some  size. 

Pathology. — It  is  accompauied  by  little  constitutional  disturbauce  ;  and  if 
febrile  pheiioniona  are  decided,  it  may  betokeu  more  severe  areolar  infiamma- 
tion  than  erythemu,  and  a  more  grave  disease.  It  is  thib*  apt  to  be  mistaken 
for  eryMipeh.^. 

The  varieties  of  erythema  are — E.  hrve ;  E.  fugnx — Syn.,  E.  mhiticnm:  E. 
marginatum  ;  E.  papidatnm ;  E.  tuberculatum ;  E.  nodomm.  Of  the.^'e  varieties 
erythrma  nodosum  is  perhaps  the  most  important.  The  iudispositi<m  which 
precedes  the  eruption  is  ^enenilly  associated  with  a  slight  degrei*  of  fever. 
Ked  oval  patches,  considerably  elevated  and  very  tender,  apj)oar  on  the  fore 
part  of  the  le^s,  sometimes  on  the  arms;  and  the  long  diameter  of  thei*e 
patches  is  pMierallv  parallel  to  the  axis  of  the  limb.  They  sometimes  form 
bumps  an  inch  and  a  half  long  and  an  inch  broad  on  the  anterior  ai«{)cct  <»f 
the  leg.  After  a  few  days  the  red  color  changes  to  a  blue,  the  patches  become 
soft,  and  altliough  something  like  fluctuation  may  be  felt,  yet  suppuration 
does  not  occur.     Thus  the  bumj^s  of  erythema  gradually  subside.     Sometimes 
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the  disease  is  seen  in  feeble  boys ;  but  it  is  most  common  in  young  women,  in 
whom  it  seems  associated  with  disordered  menstruation,  or  with  rheumatism 
(Rayer,  Watson).  In  the  chronic  stage  desquamation  invariably  occurs ; 
and  to  this  stage  of  the  disease  the  name  pityriasis  has  been  given. 

Treatment. — Rest  and  quinine^  after  aperients.  Carbonate  of  ammonia^  after 
eentle  purgation,  is  also  of  benefit  in  doses  of  5  to  10  grains  three  times  a 
day.  Oxide  of  zinCy  in  fine  powder,  dusted  over  the  surface,  will  also  some- 
times allay  the  local  irritation. 


URTICARIA — Syn,f  NETTLE-RASH. 

Latin  Eq.,  Urticaria;  French  Eq.,  Urticaire;  German  Eq.,  Neaselauaschfag ; 

Italian  Eq  ,  Ortiearia. 

Definition. — An  eruption  of  little  solid  elastic  eminences^  roundish  (yr  oblong, 
pale  in  the  centre,  ana  red  ai  the  circumference.  These  are  commonly  called 
**  wheals,'*  similar  to  the  results  from  the  strokes  of  a  lash. 

Pathology. — The  eruption  is  attended  with  an  intense  heat,  a  burning, 
tingling,  or  pricking  sensation,  very  much  like  that  produced  by  the  stinging 
of  a  nettle. 

There  are  several  varieties  of  urticaria — (a.)  Urticaria  acuta;  (b.)  Urticaria 
chronica. 

The  acute  forms  are  generally  connecte'd  with  the  ingestion  of  some  kinds 
of  food — oatmeal,  bitter  almonds,  sheil-fish,  &c.  Tlie  more  chronic  and  in- 
termittent forms  are  associated  with  uterine  or  other  affections. 

Treatment. — Emetics  and  purgatives  in  the  first  instance;  afterwards  the 
correction  of.  faulty  digestion.  The  surface  of  the  eruption  may  be  dusted 
over  with  flour;  or  the  following  lotion  may  be  used: 

B.  Carbonatis  Ammoniaj,  ^i;  Plumb.  Acetatis,  3ii;  Aquae  Rosarum,  Jviii. 

In  the  chronic  form  especially  associated  with  uterine  irritation  or  ovarian 
tumors,  I  have  found  bromide  of  potassium  of  much  benefit.  It  ought  to  be 
given  in  a  full  dose  of  ten  grains  twice  daily,  which  is  to  be  doubled  at  bed- 
time. 

Quinine  is  also  useful  in  many  cases  of  Urticaria,  combined  with  rhubarb 
and  carbonate  of  ammonia. 

*  B.  Sulphatis  Quinise,  gr.  xii;  Solve  in  Glycerinse,  trgii;  Pulv.  Rhei,  gr. 
xxiv;  Curb.  Amnion.,  gr.  xviii;  misce  et  divide  in  pil.  xii — Signa,  "One  three 
times,  a  day." 

LICHEN. 

Latin  Eq.,  Lichen;  French  Eq.,  Lichen;  German  Eq.,  Lichen;  Italian  Eq., 

Lichene. 

Definition. — An  eruption  commencing  as  small  red  papul(p,,  either  isolated  or 
eonfluefit.  These  becoming  excoriated,  give  vent  to  a  serous  fluid  in  considerable 
abundance,  which  ultimately  concretes  into  a  crust. 

Patholog^.T— This  disease  has  sometimes  l>een  regarded  as  a  form  of  eczema. 
It  includes  n\€i  forms  or  varieties, — (1.)  Lichen  simplex;  (2.)  Lichen  pilaris ; 
(3.)  Lichen  circumscriptus ;  (4.)  Lichen  agrius;  (5.)  Lichen  tropicus — 8yn., 
IVickly  heat.  If  tlie  summits  of  the  papula?  become  torn  by  the  nails  in 
scratching,  yell<)w  or  blackish  crusts  form,  due  to  the  mixture  of  blood  and 
serum,  and  ubra^iions  of  the  skin  occur.  The  di.*»ease  is  then  known  a.**  prurigo 
{eczema  lichenoides  or  eczema  pruriginosum ).   It  occurs  more  or  less  in  all  chronic 
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cases  of  scabies  or  phthiriasiSf  and  sometimes  in  urticaria.  The  disease  attickf 
by  preference  the  scrofulous  and  the  debilitated,  and  is  especiallv  aMKxnatcd 
with  improper,  insufficient,  or  bad  food.  A  too  liberal  diet,  and  stimulants 
in  food  or  arink,  similarly  predispose  to  the  disease.  Exposure  of  the  skin  to 
the  heat  of  the  sun,  or  to  acrid  substances,  also  brings  about  the  diseiuse — f.  g^  in 
cooks,  grocers,  bakers,  and  the  like.  Fissures  of  the  skin  are  a  most  frequent 
complication,  and  occur  in  those  situations  where  the  skin  is  naturally  tbrovn 
into  folds,  as  at  the  arms,  the  angles  of  the  mouth,  the  joints,  the  palms  of  the 
hands,  and  flexures  of  the  fingers.  They  are  apt  to  increase  in  depth  as  the 
disease  continues,  sometimes  bleeding,  and  causing  excruciating  pain.  When 
deep,  the  fissures  are  red  and  raw-looking,  and  serum  or  blood  exudes  from 
them,  giving  rise  to  crusts  which  partially  fill  them  up  (eczema  rimamim  of  T. 
M.  Anders(m  and  Buchanan — ^the  eczema  fendilie  of  the  French). 

Treatment. — Glycerin  in  the  following  formula  is  recommend^  by  Mr. 
Startin  : 

R.  Acid.  Nit.  DiL,  3ss.  to  5i,  Bismuth  Sub.  Nit.,  3s8.;  Tinct.  Distal.,  3i; 
Glycerini,  Si;  Aq.  Rosjb,  f^viiss.;  "To  be  applied  as  a  lotion  frequently  to 
the  affected  parts." 

The  alkalies  internally  and  externally  are  of  service.  Bicarbonaie  of  soda, 
in  fifleen-grain  doses  in  some  bitter  infusion,  to  be  increased  by  ei^ht  graiw 
daily,  till  5i  i^  taken  in  the  twenty-four  hours  (Deveroie).  Alkaline  bathe 
and  lotions  are  to  be  used  at  the  same  time — the  lotions  containing  two  to 
three  drachms  of  the  salt  to  twenty  ounces  of  water. 


PSORIASIS. 

Latin  £q.,  Psoriasis;  French  £q.,  Psoriasis;  German  £q.,  Psoriattia;  Italiait  Eq., 

Psoriasi, 

Definition. — An  eruption  characterized  by  the  development  of  irregularly 
formed  pafehej*y  fdigldly  raised  above  the  level  of  the  skin,  and  covered  with  thin, 
dry,  white  scales. 

rathology. — The  affection  comprehends  Psora  kprosa,  and  Lepra  ntlgari* 
or  dry  tetter.  The  term  lepra  L?  now  quite  given  up  on  the  continent,  being 
restricted  to  true  leprosy.  The  patches  may  Ix*  distinct,  snmll,  and  scattered  ; 
or  hirgor,  confounded  together,  and  irreguhir;  or  tliey  may  be  so  extended  a? 
to  make  a  continuous  surface.  Hence  the  names  of  varieties  of  {)!R>nasis — 
(a.)  Psoriasis  viflgari.^;  (b.)  Guttata;  (c.)  Diffum;  (d.)  Gyrata ;  (e.)  Jttrfte- 
rata.  The  intense  itchiness  and  the  eruption  arc  always  preceded  and  aoo<im- 
j)anied  hy  that  form  of  dysjH»psia  or  impaired  digestion  in  wliich  there  i>  a 
superabundance  of  acidity,  much  formation  of  lithates,  and  an  obvious  con- 
stitutional tendency  to  gout.  Anaemic  jwrsons,  and  those  in  whom  the  circu- 
lation is  languid,  with  a  dry  skin,  are  those  in  whom  the  disease  is  prevalent. 
Sometimes  it  is  localized  in  patches,  as  on  the  back,  betwc»en  the  shoulders,  the 
lips,  the  eyelids,  the  palms  of  the  hands,  the  scrotum,  or  the  pu<lenda.  Some- 
times it  seems  hereditary.  Intemjx?rance,  the  use  of  highlv  salted  fixnl,  fish, 
or  indigestible  substances,  are  apt  to  induce  an  attack.  'The  depressing  pas- 
sions, anxiety,  and  grief  are  also  oflen  followed  hy  pi*oriaj<ii<.  The  frnpillue  of 
the  true  skin  are  enlarged  from  twelve  to  fifteen  times  their  normal  size;  and 
the  whole  cuticle,  including  the  Malpighian  layer,  is  greatly  hypertn>phied — 
the  coriuin,  filled  with  abundant  caudate  cells  arranged  round  the  bio<Klve^ 
sels  of  the  papillie  (Np:wmann). 

Treatment. — Prepanitions  of  arsenic  are  found  to  be  of  grt»at  wrviee  in 
this  form  of  cczematous  inflammation.     A  form  of  arsenical  remedv.  known 
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as  the  Asiatic  pill,  is  recommended  by  Cazenave.    Its  composition  is  as 
follows : 

B,  Arsenici  Protoxidi,  ^r.  i;  Pip.  Nig.,  gr.  xii;  Pulv.  Acac.,  gr.  ii;  Aq. 
Destill.,  q.  8. — Divide  in  pil.  xii  vel  xvi.  One  pill  to  be  taken  once,  twice, 
or  thrice  daily  after  meals. 

But  it  is  of  the  greatest  importance  that  the  meals  and  the  diet  should  be 
regulated.  Small  doses  of  pUuIce  hydrargyri,  or  of  piluke  calomelafws  com- 
vakta,  or  hydrargyra  c.  cretA^  may  be  given  at  bedtime  for  a  few  days,  and  fol- 
lowed each  morning  by  a  drachm  of  magnesiay  given  in  combination  with  a 
teaspoonful  of  lemon-juice.  The  vascular  excitement  of  the  stomach  is  best 
subaued  by  dilute  hydrocyanic  acid,  in  the  following  formula  (A.  T. 
Thomson)  : 

B.  Potassse  carbonatis,  S^s. ;  Succi  Limonis  Kecentis,  f  Jiv ;  Acid.  Hydro- 
cvanici  Diluti,  tTj;iv ;  Virii  Sem.  Colchici,  rrj^xv ;  Aquae  Destillatse,  f  5vi ;  misce. 
Fiat  haustus  4ta  ;  qu&que  horse  sumendus. 

The  tone  of  the  stomach  is  then  to  be  restored  by  small  doses  of  bicarbofi" 
ate  ofpotassa^  with  from  twelve  to  fifteen  minims  of  the  tincture  of  henbane,  in  a 
fluia  ounce  and  a  half  of  the  infusion  of  cinchona.  The  eruption  and  itching 
disappear  as  the  mucous  membrane  of  the  stomach  and  bowels  return  to  a 
healthy  state.  The  diet  should  be  absolutely  free  from  stimulants ;  and  tepid 
baths,  at  a  temperature  of  96°  Fahr.,  used  every  morning  for  half  an  hour, 
are  most  serviceable.  The  bowels  should  be  regularly  relieved  by  such  mild 
measures  as  the  following  formula  for  pills : 

B.  Pilulse  Hydrargyri,  gr.  vi;  Pulveris  Ipecacuanhse,  gr.  vi;  Extracti 
Colocynthidis  Comp.,  gr.  xii ;  Ext.  Hyoscyami,  gr.  xviii ;  misce.  Fiat  pilulse 
duodecem.    Sum.  ii  h.  s.  quotidie  (A.  T.  Thomson). 

Glycerin  and  emollient  lotions  are  useful  local  applications.  I  have  known 
the  itchiness  greatly  relieved  by  the  following  lotion  of  bitter  almonds  rubbed 
night  and  morning  over  the  parts  affected  : 

B.  Amygdal.  Amar.,  numero  xx  vel  xxx;  Aquse  Rosse,  5'^^^*  Contunde 
et  tere  simul,  dein  cola,  et  adde  Hyd.  Corrosiv.  Sublim.,  gr.  xii ;  Ammonise 
Hydrochloratis,  gr.  xii ;  Spt.  Vini  Rect.,  3' ;  or  Dilute  Hydrocyanic  Acid  may 
be  used  to  the  extent  of  two  drachms  to  the  eight  ounces,  omitting  the  car- 
ro9ive  sublimate;  or  let  Borax  replace  the  Hydrocyanic  acid,  and  omit  the 
Sprits  of  Wine. 

When  the  lotion  has  dried  off,  oxide  of  zinc  ointment  or  glycerin  starch 
ought  to  be  applied  to  the  parts  all  night. 


MILIARIA. 

Latin  £q.,  Ardiaria;  French  £q.,  Miliaria;  German  £q.,  Miliarid;  Italian  Eq., 

Miliar  e. 

Definition. — An  eruption  of  innumerable  minute  pimples,  mth  white  summits, 
occurring  in  successive  crops  upon  the  skin  of  the  trunk  and  extremities,  preceded 
and  accompanied  uith  fever,  anxietas,  oppression  of  respiration,  copious  sweats, 
of  a  rank,  sour,  fetid  odor,  peculiar  to  the  disease.  The  base  of  the  pimples  and 
me  skin  around  are  red  atid  irritable. 

Pathology. — As  to  the  specific  nature  of  this  disease  patholo^sts  are  not 
agreed.  All  physicians  are  not  disposed  to  admit  that  in  miliaria  a  peculiar 
specific  disease  exists,  with  a  characteristic  eruption  and  definite  course,  such 
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as  the  variolous  pustules  and  course  of  small-pox  exhibit ;  by  many  it  L*  be- 
lieved that  "  this  affection  is  almost  invariably  symptomatic."  Certain  it  i-. 
however,  that  a  peculiar  epidemic  disease  prevailed  in  different  partj^  of  Europe 
at  different  periods  in  the  world's  history,  the  nature  of  which  is  dei»cribed  in 
the  definition ;  and  although  in  this  country  it  seems  to  have  di.sappeared, 
yet  there  can  be  no  doubt  that  a  specific  disease  of  this  description  prevailj^ 
epidemically  in  many  parts  of  continental  Europe  and  Asia.  The  disea^  of 
these  epidemics  has  been  described  under  the  various  names  of  *^  sweating 
sickness,"  "  miliary  fever,"  "sudatoria,"  "miliaria,"  and  the  like.  Rayer  hu 
given  the  most  accurate  account  of  the  disease ;  and  I  had  an  opportunity  of 
witnessing  a  grejit  number  of  cases  of  it  amongst  the  Turks,  in  tneir  militaiy 
hospitals  at  Scutari,  during  the  war  against  Ilussia  in  1854-56.  The  tem- 
perature and  physical  climate  of  that  place,  combined  with  the  relaxed  habits 
of  the  Turks,  appear  to  be  favorable  to  the  development  of  such' a  discue 
The  best  accounts  of  it  are  those  of  Borsieri  and  R^yer. 

The  true  sudamina  or  miltaria  crystaUina  are  always  symptomatic  of  some 
continued  fever,  acute  rheunudistn^  or  other  general  disease.  The  fluid  occun 
in  a  small  cavity  within  the  layers  of  dry  cuticle ;  and  as  a  sudoriferouii 
gland  always  opens  into  the  vesicle,  the  duid  is  justly  regarded  aj>  retained 
sweat  (Vox  Barknspruncj).  A  true  miliary  vesicle  L»  thus  analogous  as  to 
its  anatomy  with  the  formation  of  a  comedo  from  the  obstruction  of  a  seba- 
ceous follicle. 

Symptoms. — The  fever  which  precedes  the  eruption  is  ushered  in  by  chilb, 
intense  and  general,  shivering,  anxietas,  oppression  of  the  chest,  restlewnew, 
a  sense  of  great  feebleness  and  imminent  fainting,  with  pains  in  the  head, 
loins,  and  limbs.  In  a  few  hours,  nausea,  flushmg,  and  profuse  sweating 
supervene,  but  without  any  diminution  of  the  dyspnoea,  the  anxietas,  or  pec- 
toral oppression,  but  rather  with  an  aggravation,  in  the  form  of  short,  irregu- 
lar, panting,  and  sighing  breathing,  as  if  proceeding  from  a  sense  of  weight 
under  the  sternum,  with  a  feeling  of  internal  heat,  wandering  pains,  and 
sometimes  cramps  of  the  hands  and  calves  of  the  legs.  The  pulse  is  gener- 
ally rapid,  .siikiII,  and  feeble;  in  a  few  cases  hard;  often  variable,  im*gular. 
or  intermittent  at  every  ninth,  twelfth,  or  sixteenth  beat.  The  tongue  is  coat«i 
with  a  white,  foul,  or  yellow  fur,  indicative  of  a  sluggish  oonditicm  of  the 
alimentary  canal  ;  and  the  bowels  are  constipate<l  throughout  the  disea.*!*. 
The  sweat  which  accompanies  this  febrile  state  is  profuse,  and  omits  a  pecu- 
liar smell  of  a  rank,  sour,  fetid  (Klor.  From  the  fifth  or  sixth  day,  up  to  the 
twenty-first,  an  itching  sensation  is  felt  in  the  mammary  and  epigastric  re- 
gions, and  inner  surface  of  the  arms,  and  the  skin  of  those  parts  is  found  to 
be  diffusely  red,  rough,  and  irregular,  with  numeroiLS  elevations  not  largtT 
than  pin-heads.  In  a  short  time  the  summits  of  these  become  j)oarly-white, 
the  cuticle  being  elevated  by  a  slight  opaque  sero-albuminous  tiuid — cnip 
after  crop  breaks  out,  and  continues  from  three  to  seven  days,  followed  by  a 
corn\<|)on(Hng  (les(juamation  of  the  cuticle.  This  eruption  is  generally  cm- 
fined  to  the  neck,  breast,  mamnuiry  and  epigtistric  regions,  and  the  inner 
surface  of  the  loins  and  legs.  In  severe  cases,  miliary  vesicles  a[>{>ear  at  the 
junctions  of  the  skin  and  mucoiLS  membranes,  and  there  they  are  apt  to  he- 
come  aphthous. 

A  deranged  state  of  the  gastro-enteric  mucous  membrane,  indicatc<i  hy 
nausea  and  vomiting  of  bilious  matter,  acid  eruetations,  Hatulenco.  and 
diarrhoea,  fre(|uently  complicate  the  disease.  Two  forms  have  been  de?i«*rilH'«i 
— nanieiv,  a  mild  and  mali<;nant.  The  malignant  is  rendertMl  so  chioflv  bv 
the  occurrence  of  violent  inflammation  in  some  of  the  internal  organs,  I'spe*^ 
ially  of  the  stomach,  lungs,  kidneys,  or  bniin  ;  and  the  <langer  of  the  dis- 
ease is  chiefly  flue  to  these  complications.  Such  malignant  forms  have  lK»eo 
known  to  prove  fatal  in  two  or  three  days,  but  more  freipiently  in  from  seven 
to  twentv-one. 
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The  Treatment  of  the  disease  appears  to  consist  in  cooling  drinks,  purga- 
tives, and  antiphologistics,  as  prescribed  by  the  Italian  medical  officers  who 
commonly  attend  on  the  sick  in  Turkey. 


HERPES. 

Latin  Eq.,  Herpes;  French  Eq.,  Herpes;  Gkrman  Eq.,  Herpes;  Italian  £q  , 

Erpeie, 

Definition. — This  lesion  is  expressed  by  red  patches  on  the  shiuj  of  irregular 
form  and  variable  size,  upon  each  of  which  there  arises  a  group y  cluster,  or  crop 
of  extremely  mimtte  vesicles. 

Patholtfgy. — ^This  is  one  of  the  most  interesting  of  cutaneous  lesions ;  for 
while  at  present  its  associations,  on  the  one  hand,  are  with  neuroses,  and  on 
the  other  with  specific  exanthemata,  it  seems  really  as  much  of  a  disease,  sui 
generis,  as  any  with  which  we  are  acquainted  (Hutchinson).  A  special 
mystery  envelops  its  origin.  In  one  case  it  seems  an  instance  of  an  inflam- 
mation of  the  skin  produced  directly  by  nervous  influence.  In  another  case 
it  is  not  a  disease  of  the  skin,  but  merely  a  local  lesion,  to  be  regarded  as  a 
sign  or  symptom  of  disturbance,  beginning  at  some  part  of  a  nerve-trunk  or 
possibly  in  the  very  nerve-centres  themselves. 

The  varieties  of  herpes  mentioned  by  the  College  of  Physicians  are — fa.) 
Herpes  phlyctenodes ;  (b.)  Herpes  circinutus;  (c.)  Herpes  iris;  (d.)  Herpes  zoster, 
— {^'n.>  *<hingles,  zona  ignea,  cingulum. 

The  phenomena  of  herpes  zoster,  or  shingles,  as  described  by  Mr.  Hutchin- 
son, are  as  follow :  A  certain  belt  of  skin  on  one  side  is  felt  to  be  tender  and 
painful,  but  when  looked  at  nothing  is  to  be  seen,  the  skin  is  not  even  red. 
Next  day,  however,  or  sooner  or  later,  red  points  may  be  seen  arranged  in  long 
oval  grou{>s  on  the  painful  parts,  and  very  ({uickly  each  point  shows  a  small 
clear  vesicle.  The  vesicles,  at  first  are  beautifully  pellucid,  and  very  often  a 
number  are  hea))ed  together,  not  positively  confluent,  for  divisions  between 
them  may  still  be  seen,  but  much  in  the  manner  that  a  number  of  hills  con- 
stituting one  range  are  piled  together.  At  a  later  stage  the  vesicles  may  con- 
tain a  blood-stained  serum,  and  later  still  opaque  pus.  The  groups  of  heri)es 
are  on  one  side  of  the  body  only.  If  the  area  of  the  terminal  branches  of  the 
fifth  nerve  are  affected,  then  the  erupt iim  ap[)ears  on  the  one  side  of  the  fore- 
head, or  side  of  the  temple,  eyelid,  side  of  the  nose,  or  upper  lip;  if  one  of  the 
intercostals,  then  it  appears  on  one  side  of  the  chest  or  abdomen ;  and  so  of 
the  two  extremities. 

Commencing  from  behind  as  the  spinous  pro<'esses,  the  groups  of  vesicles  in 
her})es  zoster  arrange  themselves  in  a  (»overe<l  lino,  [>assing  downwards  and  for- 
wards on  the  trunk,  approaching  the  middle  line  in  front.  The  affected  parts 
continue  wry  painful  during  the  eruption,  and  often  even  for  a  considerable 
time  aflerwartls.  After  the  eruption  has  lasted  for  a  few  days  it  begins  to 
fade;  and  in  a  week  or  ten  days  it  will  have  wholly  disapi>eared,  leaving 
however  perhaps  some  troublesome  ulcers. 

The  eruption  disappears  at  a  stated  time,  as  certainly  as  the  eruption  of 
measles  dws,  and  leaves  the  patient  free  of  liability  to  another  attack — as  a 
rule — to  which,  however,  there  are  rare  exceptions,  as  in  small-i)ox  and 
measles.  The  enipti<m  never  relajises,  as  skin  eruptions  usually  do.  After 
the  infiamiiiati(m  subsides  the  skin  remains  tender,  and  then  numb;  and  the 
numerous  little  scars  left  show  that  the  deep  tissues  of  the  true  skin  were 
involved  (  Hi:t('Iiinson). 

Morbid  Anatomy. — The  normal  pa[)illieof  the  skin  are  increasetl  in  size  by 
serous  infiltration,  an<l  by  multiplication  of  minute  round  exudation-ct)rpuscles. 
The  connective  tissue  cells  aj)i)ear  swollen,  and  the  fusiform  cells  of  the  retc 
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Malpighii  increase  iu  number,  and  spread  through  the  capillary  layer  of  the 
cuti£!  and  the  mucous  layer  of  the  epidermb.  These  ceUs  increase  in  number, 
forming  a  network  throughout  the  papules,  in  the  meshes  of  which,  exuda- 
tion-corpuscles appear  and  rapidly  multiply,  so  as  to  push  aside  the  normal 
epithelial  cells.  The  papillary  vessels  beneatli  are  meanwhile  becoming  dilated. 
and  the  contents  of  the  network  gradually  assume  the  character  of  pus.  The 
neurilemma  of  the  affected  nerves  are  shown  to  be  inflamed  and  filled  with 
small  round  nucleated  cells  (Danielssex,  Von  Bakensprung,  Neumaxx, 
BiESiADECKi).  A  partial  division  of  the  vesicle  and  pustule  of  herpes  into 
loculi,  formed  by  fusiform  nucleated  cells,  has  also  been  described  and  figured 
by  Dr.  Haight.  The  serum  is  inclosed  in  this  network,  between  the  homT 
layer  of  cuticle  and  the  rete  mucosum.  In  the  papillary  layer  of  the  coriuin 
are  round  granular  cells,  like  white  blood-corpuscles  in  size;  and  as  the 
vesicles  change  to  pustules,  these  increase  in  number  and  fill  the  network  aboTe 
(Bii-:siadkcki  and  Neumann,  in  Brit  and  For.  Med.-Chir.  Jievieic,  July, 
1870,  p.  32). 

Besides  Herpes  zoster,  the  other  forms  of  herpes  are  symptomaiic — as  when  it 
occurs  on  the  UpSy  nose,  cheeks,  prepuce,  and  is  then  oflen  rudely  symmetriciL 
It  goes  through  stages  exactly  like  herjMJs  zoster;  but  it  may  occur  over  and 
over  again  in  the  same  person,  and  rarely  or  never  leaves  scars  beyond  a 
grazed-like  mark  for  some  time,  unless  ulceration  from  irritant  application 
has  been  deep.  It  may  be  observed  in  any  illness  in  which  a  rigor  oc<*un*— 
e.  g.,  after  catheter  ism;  in  erysipelas;  in  ague;  m  pneunionia;  in  fever;  any  in- 
flammation of  a  shut  sac,  such  as  of  the  pleura,  peritoneum,  tunica  vaginalit. 
It  is  a  common  lesion  on  the  lijxs,  associated  with  a  common  catarrh.  Avery 
common  and  troublesome  form  of  the  disease  affects  the  foreskin — herpes  pre- 
putia/is.  Its  affects  are  often  mistaken  for  chancres,  and  by  unpriucipled  per- 
sons may  be  treated  as  such.  It  has  nothing  to  do  with  syphilis,  and  its  history 
is  a  sufficient  guide  to  diagnosis  (see  vol.  i,  p.  817;.  The  disease  may  be  pn>- 
longed  by  ulceration  of  the  vesicles,  or  by  irritant  applications,  or  when  the 
scabs  are  prematurely  chafed  off. 

Symptoms. — The  constitutional  disturbance  is  rarely  more  than  the  pain 
will  account  for;  but  the  eruption  is  often  preceded  by  considerable  local  pain, 
or  by  cutaneous  pain  over  the  region  which  is  about  to  be  the  seat  of  eruption, 
or  by  pain  rosenibling  neuralgia  in  the  neighboring  parts,  and  which  niayci>u- 
tinue  after  the  eruption  has  clisap|KuiR»d.  It  runs  a  very  definite  course,  and 
when  not  interfered  with,  its  development  and  defervescence  is  completed  in 
about  ten  days. 

Now  and  then  the  patient  has  a  slight  rigor  before  the  attack.  It  o<Tun» 
at  almost  any  age,  and  in  either  sex;  and  no  special  condition  of  general 
ill  health  can  be  stated  as  predisposing  to  an  attack  of  shingles.  It  is  not 
contagious,  and  does  not  occur  twice  in  the  same  person.  The  eruption  isf 
mrely,  if  over,  symmetrical;  but  syphilitic  rashes  have  sometimes  been  known 
to  resemble  lierpes,  and  so  give  rise  to  the  belief  that  it  Is  symmetriinl 
{^i/phi/ltlc  Shingles  of  Mr.  Hutcliinson ).  It  occui-s  with  equal  frequency  on 
the  two  sides  of  the  biwlv.  The  i)arts  affected  usually  correspond  to  the  cuta- 
neous di?;tril)ution  of  a  particular  nerve;  but  Mr.  Hutchinson  has  in  one  ca.-^? 
seen  the  iri,^  implicated  in  a  form  of  iritis. 

Referring  to  herpes  as  symptomatic  of  irritation  of  the  nerves.  Dr.  W. 
Moore,  of  Dublin,  regards  intra-lhoracic  tumors  producing  such  nerv'e  irri- 
tation to  be  a  probable  cause  of  iierjH's;  an<l  hence  that  the  occurrenct*  of 
her|H's  zoster  might  suggest  tiie  existence  of  such  tumors.  He  relates,  in  illus- 
tration, two  cases  of  herjH's  eruj)tion  which  occurn*d  in  patients  suffering  from 
thoracic  aneurism  {Dublin  Qfntrtcrly  Jinmutl  o/  Mrd,  Science^  Feb.,  18G8». 

Treatment. — Dry  apj)lications,  such  as  enveloping  the  parts  in  eotton-wuo! 
after  sprinkling  with  oxide  of  zinc  in  fine  j>owder,  or  with  starch,  I  have  al- 
ways found  better  than  wet  applications. 
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Tincture  of  aconite  and  tincture  of  opium  have  been  applied  to  relieve  the 
severe  intercostal  pain.  The  intolerable  burning  has  been  relieved  by  paint- 
ing over  the  vesicated  patches  with  collodion.  It  tends  to  prevent  the  rupture 
of  them,  and  so  tends  to  prevent  ulceration  by  promoting  healing  of  the 
parts  under  a  scab  when  inflammation  has  subsidea. 

An  opiate  application,  8uch  as  Dr.  Fuller  recommends  in  sciatica^  may  be 
of  use  in  some  cases  of  shingles,  namely: 

B.  Tinct.  Opii,  8p.  jEther.  Sulph.  Co.,  Glycerin.,  aa  3iii;  Ext.  Belladonna, 
gr.  XX ;  mt^e.  A  strip  of  flannel  soaked  in  this  should  be  applied  along  the 
course  of  the  deepseated  pain,  and  covered  with  oil-silk,  to  prevent  evapora- 
tion (Waring). 

The  state  of  the  stomach  and  digestive  organs,  and  diet  generally,  should 
be  regulated.  Malt  liquors  should  be  avoided ;  and,  if  pain  is  severe,  opiate 
fomentations  may  be  applied. 

Herpes  preputialis  requires  no  treatment  beyond  careful  ablution  with  tepid 
water,  and  the  interposition  of  a  piece  of  wet  lint  between  the  prepuce  and 
the  glans  penis.  If  there  is  much  pain,  the  lint  should  be  moistened  with  a 
watery  solution  of  opium. 


pt:MPHiou8 — Syn,y  pompholyx. 

Latin   Eq.,  Pompholyx;  French  Eq.,  Pemphigm;  German  Eq.,  Pemphigus — Syn., 

Pompholyx;  ITALIAN  Eq.,  Penfigo — Sin.,  Punfolice. 

Defillition. — An  eruption  of  large  vesicles^  filled  with  serous  fluid,  known  as 
buUcp. 

Pathology. — Tliese  bullae  vary  in  magnitude,  are  ffonerally  distinct,  but 
numerous.  They  spring  up  in  successive  crops,  generally  in  the  forearms  and 
legs,  surrounded  by  redness  of  the  skin.  The  vesicles,  originally  transparent, 
CTadually  become  opaque,  pearl-colored,  and  ultimately  of  a  pale  red  color. 
It  ha8  now  been  established,  by  the  researches  of  Dr.  flaight,  that  the  bullae 
of  pemphigus  differ  from  the  vesicles  of  variola  and  herpes.  The  fluid  of 
the  bullffi  is  not  situated  between  the  mucous  and  the  homy  stratum  of  the 
epidermis,  but  betw(ien  the  layers  of  the  latter,  for  the  floor  as  well  as  the 
roof  of  the  bulla-cavity  is  formed  of  flat  cells,  which  show  no  nuclei,  and  do 
not  absorb  carmine.  The  cavity  is  simply  fille<l  with  serum,  and  shows  no 
locular  network  of  spindle-shaped  cells  (Neumann,  MedrChir,  Review,  July, 
1870). 

Usually  the  disease  is  prolonged  over  weeks,  months,  or  years,  and  is  not 
attended  by  any  decided  febrile  disturbances.  A  slight  pricking  sensation 
indicates  a  red  spot  where  the  eruption  commences.  In  the  centre  of  each  of 
these  spots  the  cuticle  begins  to  rise  like  a  blister;  and  as  the  circumference 
of  the  redness  increases,  the  blister-like  vesicula;  are  so  rapidly  formed  that 
in  a  few  hours  each  vesicle  may  be  as  big  as  a  hazel-nut  or  walnut.  The 
blebs  are  then  apt  to  burst,  when  a  straw-colored  serum  exudes;  and  the  epi- 
dermis contracts  into  folds  or  wrinkles,  the  surface  underneath  being  red, 
painful,  and  snmrting.  If  the  vesicles  do  not  burst,  small  brownisn  flat 
crusts  form.  The  dis(»ase  is  usually  a.ssociated  with  debility,  intemperance, 
and  bad  or  insufficient  f(MKl.  In  one  ca.**e  of  chronic  |)emphigus,  quoted  by 
Neumann,  Dr.  Hertz  found  extensive  lanlaceous  disease  of  the  viscera.  The 
following  varieti<*s  are  to  be  distinguished:  (a.)  Pnnphigns  aculus:  (b.)  Pem- 
phigus chronicus;  (c.)  Pemphigus  solitari us;  and  (d.)  Pemphigus  foliaceus. 

Pemphigus  foli/treus  commences  on  the  front  of  the  chest,  and  when  fully 
develope<l  covers  the  whole  bmly.     It  is  almost  always  fatal. 

Treatment. — Dietetic  and  tonic,  especially  by  quinine  and  the  mineral 
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acids.  Arsenic  is  said  to  be  of  use  in  obstinate  cases,  improving  the  geneni 
health.  Emollient  lotions,  with  or  without  opium,  are  useful  local  applict- 
tions. 

£CZ  £m  A  • 

Latin  Eq.,  Eczema;   French   Eq.,  Eczema;  Qerman  £q.,  Eezem — Sjn.,  Kittemk 

FUchte;  Italian  Eq.,  Eczema, 

Definition. — An  eruption  chnraderized  hy — (1.)  Infiltration  of  the  sHn;  (2.) 
EocxtdaUon  on  its  snrface;  (3.)   The  formation  of  crtutts;  (4.)  Itching, 

Pathology. — Eezematous  skin  feels  thick  when  pinched  up  into  a  fold.  It 
has  a  doughy  feel,  and  on  pressure  the  redness  disappears,  and  shows  a  yel- 
lowish hue  of  the  skin.  Ihe  exudation  is  watery,  sometimes  purulent,  aod 
sometimes  mixed  with  blood.  It  stains  and  stiffens  underclothing  with  which 
it  may  come  in  contact.  The  exudation  becoming  concrete,  forms  crusts, 
and  their  appearances  var>'  with  the  character  and  nature  of  the  exudatioo. 
The  itching  is  always  aggravated  by  touching  the  part,  and  still,  at  the  same 
time,  an  irresistible  desire  to  scratch  is  excited.  Scratching  is  sometimes  thiM 
persevered  in  till  blood  flows  from  the  part.  The  disease  is  thereby  greatly 
aggravated — a  copious  eruption  of  newly  formed  vesicles  and  fissures  being 
apt  to  form. 

The  elementary  lesions  of  the  skin  in  eczema  are — (1.)  An  errthematow 
state  of  the  skin;  (2.)  Vesicles;  (3.)  Pustules;  (4.)  Papules;  (5.)  FisfViuny; 
(6.)  A  mixture  of  several  or  of  all  of  these  lesions;  and  in  the  fully  expressed 
disease  there  may  not  be  the  merest  vestige  of  either  a  vesicle,  a  pustule,  or  a 
pa])ule,  but  the  skin  is  red  and  smooth  on  the  surface,  having  a  brilliankly 
polished  and  shining  appearance,  the  tissue  being  loaded  with  infiltratioo. 
The  vesicles,  when  they  occur,  are  usually  developed  at  the  orifioes  of  the 
cutaneous  follicles.  They  are  small  and  closely  set  together;  they  usaally 
rupture  early,  and  the  serosity  concretes  into  crust**.  The  more  the  skin  Ls 
infiltrated  the  less  likely  ar<»  vesicles  to  be  seen.  In  the  absence  of  vesiclfi*. 
when  i\\v  disease  is  at  its  heijrht,  the  infiltrated  patches  are  red  and  inflamed. 
The  redness  is  not  uniform:  it  is  studded  with  innumerable  points  of  a  deejic-r 
red,  giving  a  punctated  appearance  to  the  part  (DKVEn(;iE).  These  point;* 
corresjmnd  to  the  orifices  of  the  glands,  like  the  vesicles  which  may  have  pre- 
ceded them ;  and  their  distinct  appearance  is  due  to  the  greater  congestion  of 
the  skin  which  surrounds  the  glandular  orifices.  Minute  excoriations  are  apt  t» 
occur  at  these  spots,  the  result  of  rupture  of  the  vesicles.  From  these  exco- 
riated points  serous  fluid  continues  to  exude,  which  afterwards  concretes  into 
sciibs  ierznna  vesicHhrum). 

The  impetigo  of  authors  is  the  pustular  form  of  eczema,  and  the  pustules 
form  upon  ervthenuitous  patches  of  skin,  just  as  the  vesicles  <lid  before  them. 
They  are  most  common  on  the  head  and  chin.  Vesick»s  and  pustules  are 
often  s€M.»n  on  the  same  patch  irrzema  impetiginodes  or  eczenui  pfiJ*tnfoinnn\. 

Any  part  of  the  skin  may  ha  the  seat  of  eczema;  but  there  are  certain 
localities  where  it  is  most  apt  to  occur.  These  are  the  head,  the  hairy  por- 
tions of  the  face,  the  lips,  the  edges  of  the  eyelids,  the  nostrils,  the  external 
auditory  {)assages  and  ears,  the  hands,  fW't,  legs,  genitals,  jH»rineuni,  niamnue, 
umbilicus,  and  parts  (if  the  skin  which  are  naturally  in  ctmtact  with  one  an- 
other. 

On  the  head  an<l  hairy  parts  of  the  facT  the  dis<^ase  occurs  mt)st  frwjuently 
in  the  pustular  form  {impetigo  eaj^itin);  and  collections  of  pus  are  apt  to  form 
beneath  the  crusts  an<l  scabs,  attended  sometimes  bv  little  <*utaneoa<  ahscesw^ 
and  enlargements  of  the  lym|)hatic  glands.  Each  pustule  of  ecz<»ma  issituate«l 
at  the  orifice  of  a  hair-follich';  and  the  hair  may  be  s<'en  to  |mlss  thnnigh  the 
centre  of  each  pustule.     These  pustules  dry  up  into  small  yellow  crusts  when 
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the  disease  affects  the  hairy  parts  of  the  face ;  and  the  skin  on  which  the  pus- 
tules are  developed  assumes  a  dusky  red  tint,  becoming  gradually  more 
thickened  and  infiltrated  (^impetigo  metiti — eczema  pilare  faciei).  In  the  eczenia 
of  the  internal  auditory  passages  the  disease  usually  affects  the  auricles,  com- 
mencing on  the  skin  of  these  parts,  and  gradually  extending  inwards.  The 
calibre  of  the  meatus  is  narrowed,  and  often  so  much  so  that  it  is  impossible 
to  see  the  membrani  tympani,  A  milky  or  watery  fluid  exudes  from  the 
meatus,  and  moistens  the  pillow  at  night.  The  discharge  is  apt  to  have  a 
very  bad  odor  if  the  ear  is  not  frequently  washed  out  (Anderson,  Med.  Times 
and  Oazetfe,  June,  1863). 

Morbid  Anatomy. — The  condition  of  the  skin  in  different  stages  of  eczema, 
as  shown  by  five  sections  made  perpendicular  to  the  surface  of  the  skin,  has 
been  investigated  by  Biesiadecki,  and  is  quoted  by  Neumann.  In  the  early 
stages  it  resembles  the  description  already  given  under  herpes.  The  papillse 
are  enlarged  and  filled  with  serum  and  exudation-cells,  while  the  normal  con- 
nective tissue  corpuscles  of  the  cutis  are  swollen,  and  the  same  fusiform  cells 
are  seen  in  the  rete  Malpighii.  When  the  formation  of  cells  in  the  papillse 
becomes  very  rapid,  and  fluid  is  also  rapidly  effused  into  the  network  of  fusi- 
form corpuscles  and  epidermic  cells  which  form  the  eczematous  papule,  a 
vesicle  is  the  result.  The  fusiform  cells  take  on  the  same  office  as  ondinary 
connective  tissue  corpuscles  in  conveying  the  liquid  exudation  from  the  in- 
flamed papilla  beneath  to  the  epidermis,  where  it  collects  under  the  homy  ^ 
layer  of  cuticle.  When  the  cuticle  falls  off,  the  same  channels  convey  thef 
coutinuallv  secreted  eczematous  fluid  from  the  papillary  layer  of  the  cutis  to  5 
the  rete  Malpighii,  now  laid  bare,  and  so  keep  up  the  characteristic  moisture/ 
of  eczematous  lesions.  As  the  disease  becomes  chronic,  the  increase  in  size  of  1 
the  papilla;  becomes  more  marked  than  ever,  and  their  solid  fibrous  structure  J 
is  hypertrophied,  until  at  last  they  become  visible  to  the  naked  eye.  The  \ 
whole  cutis  is  thickened;  and  in  long-standing  cases  bauds  of  dense  fibrous 
tissue  stretch  down  among  the  fat-cells  of  the  subcutaneous  fascia.  The  cuta- 
neous glands  share  in  the  changes  of  the  surrounding  structures.  Pagenstecher 
has  shown  that  the  fusifonn  cells  of  the  epidermis,  discovered  by  Biesiadecki, 
are  always  increased  in  number  whenever  the  formation  of  cuticle  becomes 
excessive — i.  r.,  in  most  chronic  as  well  as  in  acute  affections  of  the  skin.  He 
believes  they  pass  by  autogenic  movement  from  the  papillary  layer  to  the 
reU  Malpighii,  and  thev  may  often  be  seen  half  in  the  corinm  and  half  in  the 
Malpighian  stratum,  "they  are  known  as  ** migratory"  or  ** wandering  celh** 
(wanfierzellen),  suggested  as  the  equivalent  of  tiie  so-called  ''basement-mem-' 
brane''  of  English  anatomists.  With  regard  to  the  exu<lation-cells  first  found 
so  remarkably  arranged  round  the  vessels  of  the  papilla,  it  is  suggested  by 
the  able  reviewer  of  Neumann  s  work,  in  the  Briti^<h  and  Foreign  RevieWj 
that  they  may  probably  be  corpuscles  which  have  just  nuide  their  transit  as 
the  offi-»pring  of  connective  tissue  cells,  or  the  result  of  spontaneous  molecular 
aggregation.  Like  the  serous  fluid  in  which  they  float,  they  have  passed  into 
the  rete  Mali)ighii  from  the  subjacent  vessels  of  the  cutis  instead  of  being 
generated  where  we  find  them  by  the  epithelium  cells  themselves,  or  the  fusi- 
form corpuscles  of  Biosiadwki.  This  explanation  is  derived  from  the  remark- 
able observations  of  Strieker  and  Cohnheim,  already  referred  to  in  vol.  i 
under  Injiammutiou,  page  73  (abundantly  confirmed  in  Germany  and  £Ing- 
land),  on  the  inisf*age  of  white  corpuscles  through  the  walls  of  their  blood- 
vessels in  a  state  of  irritation. 

Tiie  forms  of  erzmm  recognized  by  the  C/ollege  of  Physicians  are :  (a.) 
Enema  Simplex;  (b. )  E.  Rubrum;  (c.)  E.  Impetigi nodes;  (d.)  E.  Chratiieum. 

Practically,  a  papular,  a  vesicular,  a  pustular,  a  weeping,  and  a  squamous 
condition  of  eczematous  lesions  may  be  recognized,  as  llebra,  Willan,  and 
Neunuinn  des<Tibe.  Every  case  of  eczema  will,  at  some  period  or  other  of 
its  progress,  develop  vesicles ;  but  the  infiltration  of  the  skin,  the  character  of 
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the  secretion,  the  thickening  of  the  texture  of  the  skin,  the  formation  of  crort.*. 
the  itching,  and  the  seats  of  election  where  the  eruption  is  foiud,  are  suffi- 
ciently diagnostic  and  characteristic  evidences  of  this  very  common  diseflffe. 

The  pruritus^  or  itchiness  of  simple  cutaneous  irritation,  without  any  papu- 
lar or  other  eruption,  ought  to  be  separated  from  true  prurigo,  and  from  the 
pruritus  of  eczema. 

Treatment  of  eczema  must  be  constitutional  in  the  first  instance;  aod 
local  applications  suited  to  the  nature  of  the  part  affected  are  to  be  carefully 
used.  Derangements  of  the  digestive  organs  must  be  especially  rectified,  ff 
the  tongue  is  loaded,  the  appetite  bad,  the  liver  torpid,  as  indicated  by  light 
clay-colored  evacuations  and  costive  bowels,  small  doses  of  gray  powder  \n 
combination  with  quinine  are  indicated.  Dr.  T.  M.  Anderson  suggests  the 
following : 

R.  Sulphatis  Quiuiae,  gr.  xii ;  Pulv.  Rhei,  gr.  xxxvi ;  Hydrarg.  e.  Cretii, 
gr.  XXX  ;  Sacchari  Albi,  5i ;  misce,  et  divide  in  Pulv.  xii. 

Two  of  these  powders  are  to  be  taken  daily  by  an  adult ;  but  at  any  age 
the  dose  must  be  so  adjusted  that  the  patient  has  at  least  one  full  natural 
evacuation  daily.  If  the  patient  is  robust,  but  with  the  functions  of  the  liver 
and  bowels  impaired,  occasional  doses  of  calomel,  alone  or  in  combination  with 
scammony,  will  stimulate  the  torpidity  of  the  digestive  organs ;  and  at  the 
same  time  the  cutaneous  inflammation  will  diminish.  If  the  patient  is  a  full 
feeder,  and  will  not  be  persuaded  to  live  more  sparingly,  one  drachm  to  two 
drachms  of  the  sulphate  of  magnesia  may  be  given  twice  daily,  with  a  ifixtk  to 
half  a  grain  of  tartar  emetic  added  to  each  dose.  The  effect  of  this  remedy 
will  be  to  diminish  desire  for  food,  and  at  the  same  time  keep  the  bowet 
freely  open.  If  the  patient  is  scrofulous,  or  debilitated  from  insufficient  food, 
or  food  not  nutritive  enough,  more  nourishing  food  must  be  given,  combined 
with  tonics  containing  iron  and  cod-liver  oil.  Children  a  few  months  old, 
reduced  to  "  skin  and  bone,"  recover  wonderfiilly  under  the  influence  of 
twenty  drops  of  the  synip  of  the  iodide  of  iron  in  a  teas|K>onful  of  cod-livt»r 
oil  repeated  throe  time.'*  daily,  the  dose  of  the  oil  l)eiiig  gra<lually  inrrea.'*rii 
to  a  tnhlespooiifiil  (Anderson,  I.  c,  June  27,  1808).  Syrup  of  the  pho^phtit" 
of  i rati,  or  of  iha  jthoj^jthnffs  of  ironyquinia,  ixiid  strychnia,  should  be  ulteruattni 
with  the  iodide  of  iron. 

The  treatment  must  be  steadily  maintained  for  at  least  six  weeks  or  two 
months.  In  severe  eases  the  oil  may  he  rubbed  into  the  skin,  in  addition  !•• 
giving  it  intenially.  Cod-liirr  and  iron  preparations  are  almost  e<iually  ser- 
viceable to  eezematous  adiilt.s.  When  there  is  a  <lifheulty  of  taking  the  oil 
in  its  pure  state,  the  emulsion  of  it  will  oflen  be  found  useful  : — when  tht* 
appetite  is  very  deficient,  a  pure  tonic,  such  as  quinine  and  aromatic  tmlphurir 
acid  may  be  of  service,  as  in  the  following: 

R.  Sulphatis  Qniniie,  gr.  xvi ;  Acid  Sulphurici  Aromatici,  5*^;  Svrupi 
Limonum,  5ss. ;  Infiis.  Cascarilhe,  ad  ^viii  ;  m/V^-,  et  cola  {)er  ohartam.  A 
tablespoonliil  t^)  be  taken  three  times  a  day  half  an  hour  iK^fore  f<Kxl. 

If  the  eezematous  patients  are  robust  and  plethoric,  the  local  abstraction 
of  blood  by  leeches  or  scarification  is  of^en  beneficial ;  but  in  general  the 
action  of  vnhnnel  jturgation  is  sufficient  to  reduce  the  inflannnntor}'  action, 
combined  with  a  r(»;j:ulate(l  abstemious  diet  of  mixed  animal  and  vegetable 
food  simply  dres-ed.  Dishes  of  pa.<trv,  pickles,  sj>iccs,  strong  tea.  and  coffee, 
are  particularly  to  be  avoided  ;  while  the  iL<e  of  wine,  spirits,  and  uiaheti 
liquors  must  be  entirely  susjHMided. 

If  the  patient  has  been  much  in  the  habit  of  usinjr  stimulants,  the  eczema 
will  be  much  more  difficult  to  subdue  than  if  he  had  been  an  abstainer  fn)m 
these  fluids.  It  is  sometimes  necessary  to  prescribe  milk  diet  for  a  time,  all 
animal  food  l)eing  proscribed. 
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Of  internal  medicines,  arsenic j  stdphurj  and  the  alkalies  are  especially  use- 
ful (Startin,  Anderson).  Fowler's  solution  (the  liquor  arsenicalis  of  the 
Edinburgh  Pharmacopoeia)  Ls  well  suited.  An  adult  may  commence  with 
five  minims  thrice  daily ;  and  at  the  end  of  a  week  the  dose  should  be  in- 
creased by  OTie  drop  every  second  or  third  day,  till  the  disease  begins  to  yield, 
or  the  medicine  to  disagree  (Anderson).  "  In  order  to  secure  the  virtues  of 
arsenic  as  an  alterative,  it  will  be  necessary  to  push  the  medicine  to  the  fiili 
development  of  the  phenomena  which  first  indicate  its  peculiar  action  on  the 
^stem.  Arsenic  as  a  remedy  is  too  often  susiKjnded,  or  altogether  aban- 
aoned,  at  the  very  moment  its  curative  powers  are  coming  into  play.  The 
earliest  manifestation  of  its  physiological  action  is  apt  to  be  looked  upon  as 
its  poisonous  operation ;  and  the  patient  declares  that  the  medicine  has  disa-'' 
greed  with  him.  Forthwith  the  physician  shares  his  fears  ;  the  prescription 
18  changed,  and  another  case  is  added  to  the  many  in  which  arsenic  is  said 
to  have  failed  after  a  fair  trial  of  its  efficacy"  (Begbie,  Contributions  to  Prac- 
tical Medicine,  p.  270).  Arsenical  solutions  should  be  given  immediately 
after  food  ;  and  in  persons  whose  digestive  organs  are  weak,  a  tonic  infusion, 
such  as  the  infusion  of  cascarilla  or  gentian,  is  the  best  vehicle  for  its  admin- 
istration ;  and  a  few  drops  of  morphia  may  sometimes  be  added,  as  in  the 
following : 

R.  Solut.  Fowleri,  Solut.  Muriatis  Morphiae,  aa  5ii ;  Syrupi  Limonum, 
Jss.;  Tinct.  Cocci  Cacti,  S^s.;  Infus.  Cascarillse,  ad  Jxii ;  ?»wce.  A  table- 
spoonful  of  this  mixture  to  be  taken  thrice  daily  immediately  aft«r  food. 

The  limior  sodce  arsenias,  in  doses  of  five  to  ten  minims,  is  said  to  cure 
eczema  with  less  gastric  disturbance  and  with  Idss  irritability  of  the  conjunc- 
tiva tlian  the  liquor  arsenicalis.  As  the  disease  yields,  the  dose  may  be  dimin- 
ished ;  but  the  use  of  the  remedy  should  not  be  suspended  till  some  time  aftxir 
the  complete  removal  of  the  eruption.  In  the  case  of  infants  at  the  breast, 
arsenical  solutions  may  be  given  to  the  mother  ;  and  mercury  may  be  combined 
with  the  arsenic,  as  in  Donovan^ s  solution,  of  which  ten  minims  may  be  giveri 
thrice  daily.  Mr.  Hunt  lays  down  certain  conditions  for  the  administration 
of  arsenic  ;  and  amongst  them  he  forbids  its  commencement  while  signs  of 
active  cutaneous  infiammation  are  present. 

The  use  of  the  natural  mineral  waters  which  contain  sulphur  is  the  best 
method  of  securing  the  full  effects  of  the  alterative  acticm  of  sulphur  in 
chronic  cases  of  eczema  where  there  is  an  absence  of  infiammator}'  action. 
These  waters  are  esp(»cially  Harrowgate  and  Moffat  in  this  country;  Aix, 
Bareges,  St.  8auveur,  Cauterets,  on  the  Continent. 

Alkalies  are  most  beneficial  in  those  cases  in  which  the  patient  has  been  in 
the  habit  of  taking  stimulants;  and  when  there  is  a  tendency  to  acidity  of  the 
stomach,  and  to  the  deposit  of  lithates  in  the  urine,  or  to  gout,  or  to  rheuma- 
tism, aqua  potaMo*  may  be  given,  largely  diluted  with  UKder,  in  dose^  of  twenty 
minims  three  times  a  day.  Dr.  Anderson  recommend.-^  sesquicurbonate  of  am- 
monia (now  called  the  carbonate  of  ammonia  in  the  British  Pharmacopma),  in 
doses  gnulually  increasing  from  ten  to  thirtv  gniins.  If  gout  prevails,  colchi- 
cum  ought  to  l)e  given  with  the  other  remedies;  and  in  rheumatism  the  acetate 
or  bicfirbonate  of  potash  in  half-drachm  doses  should  be  added  to  each  dose. 
All  these  alkaline  remedies  should  be  largely  diluted  with  water. 

For  the  relief  of  pain  and  procuring  sleep  in  acute  cases,  opiates  mast  be 
administered;  and  wlien  they  fail  tincture  of  cammbis  sativa,  in  doses  of 
nj^xxv,  has  been  found  sometimes  to  secure  sleep,  or  at  all  events  comparative 
ease  K'hkistisox). 

With  regard  to  local  treatment,  the  first  j)oint  is  to  remove  all  sources  of 
irritation,  and  es[H*ciallv  the  crusts.  A  poultice  composed  of  crumbs  of  bread 
and  hot  almond  oil  appfied  to  the  eruption  at  night  will  iu*ually  bring  away 
the  crusts  in  the  morning.     If  they  fail  to  be  detached  by  this  application,. 
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they  must  be  again  lubricated  with  fresh  almond  oil,  and  forcibly  remoTdl 
when  they  are  thoroughly  softened.  If,  after  the  crusts  are  removed,  the  eur- 
fiice  is  seen  to  be  acutely  inflamed,  and  if  there  is  a  burning  heat  in  place  of 
itching^  local  sedatives  must  be  applied.  For  this  purpose  Dr.  Andenoa 
recommeuds  a  cold  potato-starch  poultice,  a  small  quantity  of  powder  con- 
taining camphor  being  sprinkled  over  the  inflamed  surface  before  the  poultice 
is  applied.  The  camphor  powder  may  be  composed  of  the  following  ingn- 
dients: 

I        

R.  Camphorse,  3ss.;  Alcoholis,  q.  s.;  Pulv.  Oxydi  Zinci,  Puly.  Amyli,  ii 
3iii.     This  powder  must  be  kept  in  a  stoppered  bottle  (Anderson). 

Instead  of  poultices,  a  mixture  of  powdered  oxide  of  zine  and  glycerin,  in 
the  proportion  of  half  an  ounce  of  the  one  to  two  ounces  of  the  other,  will 
be  found  to  be  a  soothing  application ;  and  to  it  a  little  camphor  may  alw  be 
added,  as  in  the  following: 

R.  Camphone,  9ii;  Pulv.  Oxydi  Zinci,  ^ss.;  Glycerinie,  Sii;  Cochinillini, 
gr.  ii;  Spt.  Kosmar.,  5i;  wwce.  This  mixture  must  be  stirred  before  using:  ii. 
a  thin  layer  being  then  rubbed  over  the  inflamed  part  twice  or  thrice  daily 

(Anderson). 

When  the  disease  i)asscs  into  a  chronic  stage,  as  indicated  by  the  disappear- 
ance of  the  burning  heat  and  the  supervention  of  itching,  the  local  applica- 
tions must  var}'  with  the  condition  of  the  parts.  If  there  be  much  infihraiiojn 
of  the  tissues,  treatment  by  potash  applications  is  the  most  efficient  (Hebra, 
ANDER.SON).  The  more  extensive  the  disease  the  weaker  the  solution  ought 
to  be  for  application  over  the  large  surface.  If  the  infiltration  is  slight, 
common  potash  soap  (soft  soa]),  black  soap,  sapo  moUis,  sapo  viridiji),  or  a  solu- 
tion of  one  pari  of  it  in  two  of  boiling  ivater,  a  little  oil  of  rosemary  or  eiironeUa 
being  used  to  conceal  the  odor,  may  be  used.  A  piece  of  flannel  dipped  in  this 
liniment  should  be  nibbed  as  firmly  as  possible  over  the  affected  part?  night 
and  morning,  the  solution  being  allowed  to  dry  ujwn  them.  It  should,  how- 
ever, be  \vtu<hed  off  after  each  application.  If  the  {>atieiit  can  bear  it,  a  piet* 
of  flannel,  siitunUed  with  the  solution,  maybe  left  in  contact  with  the  part  all 
the  night.  Another  method  of  treatment  is  to  paint  over  the  j.*ruption  night 
and  morning  with  a  large  brush,  charged  with  the  atjua  potajt*(e  of  the  /y/in- 
biirgh  l^harmacopaiu^  its  irritant  action  being  neutnilizod  by  means  of  cohi 
water  when  the  smarting  becomes  excessive.  A  solution  of  pofassa  ftixa  may 
also  be  employed  of  various  strengths.  If  the  case  be  mild,  tuv)  gntin^  to  au 
ounce  of  water;  if  more  severe,  then  jivCy  ten,  twenty,  thirtij^  or  evm  morr 
grain.'<  to  the  ouitcc  of  water  mav  be  used.  But  all  thtAc  stronger  solution^*  muM 
be  wafthal  off  very  .^jpeediiy^  and  they  ought  not  to  be  employed  more  than  onw 
daily.  Such  remedies  the  physician  ought  to  apj)ly  hims<»lf,  and  not  intnist 
the  control  of  their  action  to  the  patient.  As  infiltrati<m  snl>si(ies,  the  st»lu- 
tiou  ought  to  be  gradually  diluted;  and  great  caution  is  necessary  in  using 
such  loeal  applications  upon  infants,  delicate  females,  and  old  or  infirm  jmt- 
sons.  The  atieeted  parts  should  he  bathtnl  rej>eatedly  during  the  day  in  cold 
water,  during  tlu?  use  of  potash  applications.  The  cold  dntche  may  Ik*  eni- 
j)loyed  where  it  is  |)ractical)le.  If  the  itching  is  very  intolenible,  y/r/<*r/c  acid 
may  be  miugle<l  with  the  potash  applications,  as  in  the  following: 

R.  Potassjc  Fusa*,  gr.  x;  Acid  Hydrocyan.  Dil.  (P^l.  Ph.)  5^"^-'  -^'1-  R«*«- 
rum,  5ii;  miscv.  A  little  of  this  solution  is  to  be  rublMMl  firmly  over  the 
eruption  night  and  morning,  and  at  any  time  when  the  itching  sensation  is 
severe. 

If  there  is  a  tendency  to  the  fonnation  of  fissures,  which  are  apt  to  result 
from  the  use  of  potash,  cod-liver  oil  or  glycerin  should  1h?  applied  to  the  {Mirt^t 
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every  night.  Glycerin  ofcUoes  is  also  recommended  as  a  healing  agent  by  M. 
Chausit  and  Dr.  Waring.  It  is  prepared  by  evaporating  four  to  eight  parts 
of  the  tincture  of  aloes,  and  incorporating  the  residuum  with  thirty  parts  of 
glycerin. 

Tarry  applications  are  of  great  value  in  the  local  treatment  of  the  declining 
stages  of  eczema,  when  iniiltration  and  itching  are  subdued.  Common  tar 
(pix  liquidd)  or  oil  of  cade  {oleum  cadini,  as  manufactured  at  Aix-la-Chapelle) 
should  be  rubbed  firmly  over  the  eruption  by  means  of  a  flannel  cloth,  and 
allowed  to  dry  upon  it.  It  should  be  applied  thrice  daily,  and  washed  off 
with  soft  soap  or  petroleum  soap.  Dr.  Anders?on  recommends  that  common  tar 
should  be  combined  with  one  of  the  potash  solutions — for  example,  a  mixture 
of  equal  parts  of  common  tar,  methylated  spirit,  and  soft  soap,  used  as  above 
directed,  will  be  found  useful,  or  the  following  preparation,  as  less  offensive: 

R.  Saponis  Mollis,  Spt.  Rectificati,  Olei  Cadini,  aa  Ji ;  Olei  Lavandulae, 
5iss.;  misce,  A  little  quantity  is  to  be  firmly  rubbed  over  the  eruption  night 
and  morning;  and  it  must  be  washed  off  before  each  reapplication. 

Of  mercurial  applications  the  citrine  ointment  (  Ung,  Hyd,  Nit,)  is  the  best,  or 
the  ointment  of  the  iodide  of  mercury.  They  may  be  used  of  their  full  strength, 
or  diluted  with  lard,  according  to  the  indications  of  the  case,  care  being  taken 
that  mercurialism  is  not  induced.  When  eczema  has  reached  the  dry  stage, 
Mr.  Milton  regards  the  dilute  ointment  of  the  nitrate  of  mercury  as  the  most 
effectual  remedy  we  possess. 

In  the  itching  of  pruritus — pruritus  scroti  and  prurigo  pudendi  mxdiehris — 
especially  the  prurigo  senilis,  this  dilute  ointment  is  highly  spoken  of  by  Dr. 
Bowling,  United  States,  and  by  Mr.  Balmanno  Squire  in  this  country,  as  one 
of  the  best  remedies  for  subduing  the  irritation  und  itchiness.  Dr.  Bowling 
advises  that  the  parts  be  first  sponged  with  vinegar  or  lemon-juice  previous  to 
the  application  of  the  ointment ;  and  states  that  for  fifteen  years  he  has  not 
failed  to  effect  a  jKirmanent  cure  {Med,  Times,  June  6,  1868). 

In  using  ointment^,  a  small  quantity  should  be  melted  on  the  finger,  and 
rubbed  firmly  into  the  affected  part.  None  should  l)e  allowed  to  lie  undis- 
solved upon  the  skin  ;  and  the  part  should  always  be  cleansed  with  soap  and 
water  before  reapplication.  Epilation  should  be  resorted  to  in  cases  of  eczema 
of  the  hairy  parts  uf  the  face.  In  very  mild  attacks,  or  with  a  view  to  prevent 
the  recurrence  of  the  disease,  the  skin  may  be  washed  occasionally  with  sofl 
soap  and  water.  Ilendrie's  "  dispensary  {wtroleum  soap  "  is  recommended  by 
Dr.  Anderson,  to  whose  adminible  lectures  on  "  Eczema,"  in  the  Medical 
Times  and  Gazette  for  May,  June,  and  July,  1863  (since  published  in  a  sepa- 
rate volume),  the  reader  is  referred  for  more  detailed  information. 


ECTHYMA. 

Latin  Eq.,  Ecihymn;  French  Eq  ,  Ecthyma;  German  Eq.,  Ecthyma;  Italian  Eq  , 

Ectima. 

Definition. — An  eruption  of  large  round  pustules,  generally  distinct,  and 
seated  upon  a  luird  inflamed  base.  The  puMules  are  succeeded  by  dark-colored 
scabs,  which  leave  superficial  cicatrices  behind  them,  or  red  stains,  which  disappear 
after  a  time. 

Pathology. — The  eruption  of  ecthvma  is  commcm  on  the  neck,  shoulders, 
butt4)ck^,  oxtn'mities,  and  chest ;  and  is  seldom  develo|)ed  on  the  face  or  scalp. 
The  typical  appearance  of  ecthyma  mav  be  seen  in  the  pustules  produced  by 
friction  with  tart^tr  emetic  ointment.  Tfie  pustules  continue  for  several  days, 
and  are  succeeded  by  scal>s,  which  begin  to  form  in  the  centre.  The  disease 
may  occur  at  any  age  or  season,  but  it  most  frecjuently  appears  during  spring 
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and  summer  in  young  adults.  The  ecthyma  cacheetieum  of  Willan  prevails  in 
old,  irritable  persons  much  addicted  to  alcoholic  4uidd.  It  is  clas^  among 
furuncular  affections  by  Mr.  Erasmus  Wilson;  and  the  great  noajority  of  ca^ 
appear  to  be  either  of  traumatic  or  syphilitic  origin,  or  due  to  scabies. 

Treatment  is  chiefly  by  diluents,  simple  and  emollient  baths,  and  regula- 
tion of  diet.  Moderate  exercise  should  be  taken,  combined  with  the  use  of 
alkaline  or  salt  >vater  baths.  Mild  laxatives  are  beneficial,  and  spirits,  wine, 
and  beer  are  to  be  refrained  from.  The  food  should  be  as  nourishing  as  can 
be  digested.  Tonics,  such  as  quinine  and  iron,  are  also  indicated.  A  stimu- 
lating lotion,  composed  of  muriatic  add  diluted  with  wat^r,  is  of  use  to  bruA 
over  the  parts  and  promote  cicatrization.  Specific  treatment  must  be  adopted 
when  the  disease  is  associated  with  syphilis. 


ACNE. 

Latin  £q.,  Acne;  Frkxch  £q.,  Acne;  Gkrman  £q.,  Acfie — Syn.,  FinnenaH99cKlay; 

Italian  £Q.,^cn«. 

Definition. — Inflammation  of  the  sebaceotis  glands  and  hair-follieies. 

Pathology. — This  lesion  affects  the  sebaceous  glands  and  hair  folliclee  of 
the  skin  generallv,  or  those  at  the  roots  of  the  hairs  of  the  beard,  and  is  com- 
monly produced  by  local  causes  of  irritation.  The  disease  generally  appean 
as  pimples  ;  but  suppuration  usually  very  slowly  follows  ;  and,  there  may  be 
persistent  redness  aiier  suppuration  is  at  an  end,  giving  a  blotchy  appearance 
to  the  part.  The  parts  most  frequently  affected  are  the  temples,  cheeks,  nose, 
and  forehead ;  but  it  also  appears  on  the  neck,  shoulders,  and  front  of  the 
chest.  The  first  occurrence  of  the  disease  is  indicated  by  the  collection  of 
morbid  material  in  the  sebaceous  follicles,  which  open  on  the  skin  by  a  black- 
ish |)oint  {comedo),  to  which  the  vulgar  give  the  name  of  "  gruhs^^  or  "  iiwtim*' 
in  the  skin.  The  tul>ercles  on  whicn  the  classification  of  this  disease  is  some- 
times based  are  merely  the  terminations  of  the  pustules,  and  not  an  elemen- 
tary le^^ion.  The  iiocuinulatiou  of  the  matter  secreted  by  the  sebaceous  ft)lli- 
cles  tends  to  keep  up  an  eczematous  inflammation  in  them.  The  lesion  has 
been  mistaken  for  small -pox. 

The  lesions  of  (wne  recognized  by  the  College  of  Physicians  are — (a.)  Ante 
punciatd ;  (b.)  Acne  iudurata;  {c.)  Acne  rosacea;  (d.)  Acne  i^trophuloM. — kSyu., 
tStroph  u  fuH  a  lb  id  m. 

Acne  romeea  should  be  separated  from  true  acne,  with  which  it  seems  to 
have  nothing  in  common,  except  occasional  coincidence ;  a.**  well  as  from  the 
other  forms,  which  it  does  not  even  resemble  in  appearance.  It  consist.**  in 
hyi)ertrophy  of  the  cutis  and  subcutaneous  tissues,  with  enlargement  of  their 
bloodvessels,  lis  a  consequence  of  chronic  congestion  of, the  skin  of  the  nose 
and  other  parts.  It  is  thus  analogous  to  the  (rdema  durum  of  continued  venoit* 
congestion,  th(;  hvjKTtrophy  seen  in  a  long-prolapsed  rectum  or  uterus  ;  or  to 
the  effects  of  blood-stasis  in  chilblains  (Mtd.-Chir.  /^t.,  July,  1870,  p.  33). 

If  a  drmodvjr  fidliculoruui  should  be  discovered  and  caught  in  a  follicle  of 
acnCy  make  a  note  of  its  presence  as  a  probable  source  of  irritation. 

Treatment. — Local  and  general  measures  recpiire  to  be  combined.  Diet, 
in  the  first  inst^mce,  should  be  restricted.  Wine,  spirits,  and  coffee  are  to  be 
refrained  from.  Milk  is  to  be  used  as  a  drink,  and  as  an  article  of  diet,  com- 
bined with  light  food,  fresh  vegetables,  and  succulent  ripe  fruits.  Emollient 
applications,  such  as  an  emulsion  of  bitter  almonds,  a  decoction  of  bran  or 
(juince-seeds,  and  tepid  milk,  are  useful.  Dr.  Anderson  has  found  one  or 
other  of  the  two  following  lotions  particularly  serviceable;  and  generally,  if 
one  fails,  the  other  succeeds : 

R.  Sulphuris,  5i;  ^pt.  Rectificati,  Ji;  misce. 
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The  mixture  is  to  be  shaken  before  using  it ;  or, 

R.  Hyd.  Corrosiv.  Sublim.,  gr.  ix-xii ;  Hydrochl.  Amraonise,  ^88.;  Coehi- 
nilliui,  gr.  i;  Aq.  Rosse,  §vi;  misce. 

In  that  form  of  acns  common  to  young  women  at  the  commencement  of 
their  menstrual  period,  Dr.  Ringer  recommends  the  following  solution,  ap- 
plied twice  or  thrice  daily  : 

R.  Sulphur,  5i;  Glycerin,  f^i;  Aq.  f^x;  ft.  lotio. 

Whichever  of  these  lotions  is  used,  let  it  be  applied  by  dipping  a  piece  of 
flannel  into  the  lotion,  and  rubbing  very  firmly  over  the  emption  night  and 
morning. 

To  promote  resolution  of  the  induration,  iodide  of  sulphur ,  in  the  propor- 
tion of  fifteen  or  twenty-four  grains  to  an  ounce  of  lardy  is  of  great  service  in 
dispelling  the  tumors.  Drastic  purgation  ought  to  be  avoided.  Simple  baths 
at  a  temperature  of  88°  or  90°  Fahr.  are  of  service. 

Calomel  ointment  (5i  of  calomel  to  Jii  of  lard)  has  been  found  useful,  care 
being  taken  against  salivation.  If  there  be  much  thickening  of  skin,  Mr. 
Milton  recommends  the  internal  use  of  liquor  potassm,  although  inferior  to 
arsenic,  which  ought  also  to  be  used. 


ICHTHYOSIS. 

Latin  Eq.,  Ichthyosis;  French  Eq.,  Ichthyosis;  German  Eq.,  Ichthyosis; 

Italian  £q.,  Itiiosi. 

Definition. — A  lesion  which  involves  t/ie  whole  tissue  of  the  skin,  and  is  char- 
aeterized  by  the  growth  of  thick,  dry,  in\hrieated  scaUcs  of  a  dirty  gray  color,  rest- 
ing upon  a  perfectly  nninflamed  surface,  and  never  accompaniea  by  pain,  heat, 
or  itching. 

Pathology. — It  appears  principally  on  the  external  parts  of  the  limbs, 
round  the  joints,  on  the  knee  and  elbpw,  on  the  upper  part  of  the  back,  and 
generally  on  those  regions  where  the  skin  is  thick  and  coarse.  The  disease  is 
usually  congenital,  and  lasts  during  life.  It  may  not  be  strongly  marked  at 
the  i)eriod  of  l)irth  ;  but  the  skin  appears  dull,  thick,  and  fretted,  and  the 
lesion  is  developed  as  the  infant  grows  older. 

Morbid  Anatomy. — The  microscopic  anatomy  of  ichthyosis,  as  demonstrated 
by  Neumann  and  Rindfleisch,  clearly  shows  that  the  true  congenital  fopn  of 
this  disease  does  not  depend  on  collections  of  dried  up  sebum,  but  on  the  ex- 
cessive development  of  the  horny  layer  of  cuticle,  combined  with  considerable 
thickening  of  the  whole  skin.  At  the  same  time  there  is  increased  secretion 
from  the  sebaceous  glands,  which  accounts  for  the  greasy  character  of  the 
scales,  for  their  fretiuently  dirty  color,  and  for  the  musses  adhering  so  strongly 
to  each  other.  An  alcoholic  extract  of  the  scrapings  of  the  skin,  deposited 
on  evaj)oration,  crystals  of  steurin,  and  of  (apparently)  hippuric  acid;  while 
earthy  phosphates,  oil-globules,  and  cholesterin  were  left  behind.  A  further 
treatment  of  the  scales  with  ether  showed  a  quantity  of  solid  and  liquid  fat, 
as  well  as  more  cliolesterin.  After  incineration  there  remained  chlorides  of 
potass  and  soda,  with  phosphates  of  lime  and  magnesia,  and  a  certain  amount 
of  iron  (Sciilosshkrcjkr). 

On  removing  and  breaking  through  a  crust  of  ichthyosis,  vertical  streaks,  or 
even  actual  fibrilhe  may  be  observed  on  the  fresh  surface.  When  it  has  been 
macerated  in  a  weak  alkaline  solution,  and  carefully  torn  to  pieces  with  nee- 
dles, it  may  sometimes  be  entirely  divided  into  prismatic  ro<ls,  which  might 
be  ecjuaily  well  described  as  short  and  thick  fibres.     Each  of  them  consists 
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of  a  number  of  horny  laminffi,  arranged  concentrically  round  an  axi^  like  die 
rings  of  a  tree  (Rindfleisch,  quoted  in  Med.'Chir,  Rev.,  July,  1870,  p.  4iJ;. 

Treatment. — Remedial  measures  are  only  palliative,  consisting  mainlT  rf 
mucilaginous  and  glycerin  lotions,  with  vapor  baths  to  mollify  the  roughnew. 
Potash  solutions  or  other  preparations  of  potash  are  contraindicated  a:>  locti 
applications. 

CHELOID. 

Latin  Eq.,  Tumor  Cheloidea;  French  Eq  ,  ChHotde;  German  Eq.,  Keloid; 

Italian  £q.,  Cheloide. 

Definition. — A  tuberciilaied  growth  or  swellbig  of  the  true  ekin  occurring 
ftpontan^'ondy  or  xipon  a  cicMrix, 

Pathology. — Originally  described  by  Alibert,  subsequentlv  by  the  late  Dr. 
Addison,  of  Guy*s  Hospital,  and  Mr.  Thomas  Longmore,  f  rolcseor  of  Mili- 
tary Surgery  at  the  Army  Medical  School. 

The  keloid  of  Alibert  is  a  fibrous  tumor  of  the  skin,  often  developed  on  a  cica- 
trix ;  whereas  true  keloid,  as  described  by  Dr.  Addison  and  Mr.  Longmore, 
is  a  much  more  extensive  lesion  ;  but  anatomically  the  lesions  do  not  appear 
to  differ,  whether  occurring  spontaneously  in  the  skin  or  limited  to  a  cicatrix, 
although  called  genuine  and  si)urious  varieties — true  and  false  eheloid.  It 
begins  as  a  few  prominent  red  tubercles,  generally  over  the  sternum — whenre 
it  may  extend  gradually  to  the  sides  of  the  body  and  the  back.  The  red  tu- 
bercles gradually  increase  in  size,  and  coalesce  into  larger  groinths.  The^ 
growths  then  send  forth  spur-like  processes  on  every  side ;  a  slight  puckering 
of  the  healthy  skin  surrounds  the  marginal  limits  of  the  bases  of  the  tumon, 
and  marks  the  advance  of  the  disease.  The  spread  of  the  disease  is  very 
slow  and  gradual,  extending  over  months  and  even  years.  Intense  itchioff 
and  irritation  accompany  its  advance,  more  particularly  when  urarm  in  bed 
at  night,  or  during  hot  weather.  Continued  cold  causes  the  growths  partialis 
to  disapjH-ar,  leaving  an  old  cicatrix-like  condition  of  the  skin  {MeiL-^'hlr. 
Tratiif.,  18G3).  According  to  the  recent  investigations  of  Dr.  Neuniaun. 
"the  ('piderniis  and  papillarv  hiyer  arc,  at  least,  primarily  unaffected ;  the 
deep  ]ay(T  of  the  cutis  is  thickened  by  a  multitude  of  fibres  running  paralltl 
with  the  surface,  which  begin  in  bundles  of  spindle-shaped  cells,  first  ol>servcd 
surrounding  the  external  coat  i  tunica  advent  it  ia )  of  the  arterioles  of  the  skin. 
Tlie  cutaneous  glands  are  at  first  unchange<l,  but  afterwards  become  nresn'd 
upon^  s;o  as  gradually  to  atrophy  and  disappear.  This  account  is  fully  coo- 
firmed  by  the  independent  researches  of  Dr.  J.  C\  Warren,  of  B<te<ton,  who 
found  the  same  cellular  growth  in  the  adventitia  of  the  arteries,  spreading  to 
the  deeper  layers  of  the  corium,  in  the  form  of  dense  horizontal  fibres  runiiin;: 
parallel  to  the  long  axis  of  the  clieloid  nodule.  The  epidermis  and  papilian* 
layer  are  unafiected,  as  are  the  cutaneous  glands,  until  thev  gradually  disap- 
pear in  the  latter  stages  of  the  disease.  Dr.  Warren  eonchulcs  that  there  i>  n«» 
difference  anatomically  between  true  and  false  eheloid — that  both  consist  ofi 
*  fil)ro-|)lastic '  tumor  of  the  corium,  and  that  tiie  'malignity  '  or  tendency  to 
recur  after  removal,  which  is  so  marked  a  feature  of  the  disease,  simply  dt*- 
pends  on  the  fact  tlnit  the  {)rimary  affection  of  the  bloodvessels  can  be  traced 
some  distance  beyond  the  circumference  of  the  tumor,  and  can  therefore  repro- 
duce a  fresh  nodule  after  the  original  one  has  been  apparently  completely  extir- 
pated. The  chief  anatomical  difference  between  eheloid  and  an  onlinarr 
cicatrix  appears  to  be,  that  the  fibres  of  connective  tissue  of  which  the  latter 
is  composed  form  a  felted  network  like  that  of  norinal  cutis,  with  no  definite 
parallel  arrangement.  Virchow  reganls  the  most  tyj>ical  forms  of  eheloid,  as 
sarcomata  (a  group  which,  it  will  Ikj  remembered,  corresjH>nds  in  great  part 
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vith  Lebcrt's  fihro-plastic  tumors),  and  distinguishes  from  these  the  fibrous 
growth.4  described  by  Addisun  as  true  keloid,  uiid  others  which  he  bQlieves  to 
be  of  cancerous  or  syphilitic  origin.  Rindllcisch  agrees  in  regarding  cheloid 
aa  a  sarcoma,  but  pfaccs  its  seat  in  the  papillary  layer  of  the  cutis — a  suppo- 
sitioD  disproved  by  microscopic  investigations,  which  were  wanting  when  he 
formed  this  opinion  "  {Med.-Chir.  Rev.,  July,  1870). 

Treatment  is  not  yet  defined ;  but  the  history  of  the  disease  points  to  cold 
applications  and  tonic  remedies  as  the  basis  of  a  rational  treatment. 


Skction  III. — Parasitic  Diseases  of  the  Skis, 


TINEA   TONSURANS — Syit.,   RINGWORM. 


GSRMAN  Eq.,  Tin. 


Deflnition. — .In  affertlon  implifMinp  tkr-  kair»  of  the  tkin,  scalp,  or  ekin, 
and  tufual/y  as»uming  a  fireufar  form.  The  hairn  become  dry  and  briffle,  having 
a  iendency  to  crwk  or  break  acfotii.  Itching  aecompanie*  the  primary  eruption, 
lohieh  M  grneratly  at  firi4  erytkfmntom,  with  sliylU  neetling,  and  a  paragitic 
futtgw*  ultimately  nppeitrs  [  Achorion  Lebertii — Trichophyton  tonsurans),  which 
had  been  developing  Itetiveen  the  epidermis  and  the  true  skin.  The  fungm  hag  a 
pure  Khile  color  and  poialery  anpeet.  It  covers  the  epidermi*  betteeen  the  hairs, 
andfonne  around  them  a  complete  white  siieaih.  Injtnmmalion  of  the  hair-foUi- 
eks  and  of  the  surrounding  tissueJi  ocetirs;  and  wlten  pus  form»,  the  fungm  is 
destroyed  at  the  expente  of  obliteration  of  tlte  roots  of  the  hair,  when  perfect-  bald- 
ntM  ennuex  (Bazin,  Anheiison). 

PRthology. — The  nature  of  this  disease  is  to  I>e  studied  in  the  botany  of  the 
cryptogamic  parasite  called  the  Achorion  Lebertii  (  Trichophyton),  discovered 
by  Alalinston  in  184;>.  In  consists  of  oval  transparent  spores  or  globules, 
about  the  yVftift''  l^ft  of  an  inch  in  diameter.  Manv  of  these  are  isolated ; 
otiiers  constitute,  by  their  juxtoi)OBitioD,  articulated  filament".  Compara- 
tively few  cryptogamic  tubes  arc  visible — a  character  which  distinguishes  the 
ringworm  altwtions  from  the  vegetable  etnicturcs  seen  In  tlie  other  ]Hiras!tic 
diseases  of  the  skin  (Fig.  Il>5).  Its  anatomical  seat  is  in  the  interior  of  the 
root*  of  the  hair.  The  hairs  and  fungi 
mmultaneously  iucrea'C ;  the  fonncr 
tteem  lai^-r  than  usual,  are  mler  in 
color,  lo.ie  their  elasticity,  soften,  and 
break  oti'  when  tlicy  have  risen  some  one 
or  two  lines  above  the  surface  of  the 
scalp..  In  the  short  c^-Under  of  hair 
leit,  the  ftingus  gniws  still  more  rapidly, 
so  that  tlie  normal  stnicture  of  the 
email  stump  soon  beromes  undistin- 
giiishahle.  8ometimes  the  hair  bn-aks 
ofi'  beliire  emerging  from  the  skin,  and 
the  fungiM,  e|>idcmiis,  and  s«>lia(H-(ius 
matter  fill  the  ciuls  of  the  piliferous 
conduits,  and  form  the  little  promi- 
nences which  can  lie  seen  bv  the  nuked 
eye  in  this  dis<>u.'H!,  and  which  gives  to  • 
theskin  a  rough  anserine  api>eanLncc.  !_  _ 
The  siHirnlcs  and  mycelium  of  the  plants 
can  Binnetinies  be  seen  in  the  form  of  a  white  powiier  o 


e  roots  of  the 
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broken  hairs ;  sometimes  the  cutis  becomes  congested  and  thickened,  and  ib«Ti 
the  plant  becomes  mixed  up  with  the  scales  of  epidermis,  with  fatty  aiwi 
albuminoid  granules,  with  pus  and  serous  exudation,  and  so  crusts  are  ftimwd 
of  greater  or  less  thickness  in  which  the  growth  of  the  fungus  can  go  on.  Ii 
exists  in  the  Herpes  toiimiraiu  of  Cazenave,  which  is  the  Pbrrigo  (tcutuhiUi  of 
Willan,  the  Tinea  tonsurans  of  Bazin,  and  the  Trichosis  furfuracca  of  Era*- 
mus  Wilson  and  Dr.  Wood. 

The  disease  commonly  called  Ehigivorm  is  what  is  intended  to  be  described 
by  all  those  names  now  mentioned,  and  on  which  it  seems  dermatologists  can- 
not agree. 

There  seems  to  be  three  varieties  of  this  disease,  which  may  be  described 
under  the  following  names : 

1.  Ringworm  of  the  Body  {Tinea  circinatus)  commences  by  a  little  roiw- 
colorod  and  slightly  elevated  spot,  about  the  size  of  a  fourpenny  piece,  which 
shortly  becomes  the  seat  of  slight  furfuraceous  des^^uamation,  aceom|»anied 
bv  tingling  or  itching.  The  spot  graduallv  increases  in  size,  but  retains  it8 
circular  form  ;  and  as  it  extends,  the  healing  process  commences  in  the  cen- 
tre ;  so  that  in  a  short  time  the  red  spot  is  transformed  into  a  lai^,  promi- 
nent, erythematous  ring,  inclosing  a  portion  of  sound  skin.  This  procesasgue^ 
on,  for  an  indefinite  period,  the  ring  gradually  increasing  till  it  may  havet 
diameter  of  four  or  nve  inches.  When  the  extent  of  surface  afiocted  Li  lai]^, 
the  circle  is  apt  to  become  incomplete,  so  that  various  segments  of  circles  ajh 
pear.  The  disease  may  terminate  spontaneously,  the  parasitic  fungus  bdng 
very  superficial,  the  hairs  small  and  rudimentar}',  so  that  the  parasite  dies  for 
want  of  nourishment.  It  is  apt  to  affect  the  face,  the  neck,  the  back,  and 
outside  of  the  wrist  and  hand  (^AZix,  Axderson  ). 

2.  Ringworm  of  the  Beard  (  Tinea  sycosis)  is  met  with  on  the  upper  lip  and 
hairy  parts  of  the  cheeks,  as  well  as  on  the  chin,  when  it  affects  men  ;  but  the 
hairs  of  the  axillsc  or  genital  organs  of  females  are  not  exempt  from  this  dis- 
ease. It  commences  exactly  like  T,  circinatus ;  but  it  is  not  till  the  deeper 
structures  are  involved,  and  when  small  indurations  occur,  surmounted  bv 
jnL«<tu]cs  resembling  ncnCy  and  when  the  hairs  can  be  pulled  out  with  earf, 
that  the  attention  of  the  patient  is  attracted  to  the  affection.  The  hairs  are 
thickened,  the  bulbs  flattened  and  more  or  less  disorganized.  The  longituili- 
nal  fibres  of  the  hair  are  separateil  by  masses  of  sporules  imbedded]  Ih'Iwwd 
them ;  and  where  the  fungus  accumulates,  ikkIcs  on  the  hair  indicate  the  site 
of  such  accumuhition.  The  medullar)'  part  of  the  hair  is  (juite  <iisorg:inizwl 
(Figs.  l(>(j  and  1(57),  and  may  disappear  altogether.  In  the  advanced  stage 
of  ;<//ro.vM,  when  inflammatory  and  sui)purative  phenomena  prevail,  the  fungus 
is  difficult  to  find. 

(o. )  Ringworm  of  the  Scalp  (  Tinea  tonj<urans)  is  for  the  most  part  met  with 
in  children.  It  genenilly  makes  its  ap}x*arance  first  in  the  form  of  roundi'tl 
patclu's  on  different  parts  of  the  h(»ad,  of  a  scaly  or  pityrijtsis-like  inflamma- 
tion. From  the  irritation  induced  small  vesick^s  may  form.  The  hairs  *m 
the  first  instance  are  dull,  dry,  twisted,  and  easily  extracted;  but  as  the  di>- 
ease  advances  they  become  very  brittle,  and  break  on  attempting  to  extract 
them;  an<I  as  thev  become  more  and   more  friable  thev  break  ofi'thcmselvt^ 

•'  •       A.KA 

within  a  line  or  two  of  the  skin  (Bazin,  Anderson).  The  twisting  of  ihe 
hairs,  so  frc<inently  ol)serve<l,  is  due  to — (1.)  Plugging  uj)  of  the  follicular 
orifice  by  secretion,  and  detention  of  the  ui)i)er  part  of  the  shaft  of  the  hair, 
while  it>  growth  at  the  papilla  still  continues.  Half  an  inch  in  length  uf  hair 
may  sometimes  he  pulled  from  beneath  the  fals*'  operculum.  (2.)  It  may  U* 
due  to  the  presence  of  mycr/ium  in  the  follicle,  clinging  to  the  hair  on  one  side 
and  to  the  follicle  on  the  other.  It  thus  bl(H'ks  up  the  follicle,  an<l  hohls  the 
hair  (while  still  growing)  to  the  diseased  spot  (FoX).  The  epidermis  and 
stumps  of  the   hair  become  covereil  over  with  a  chanicteristic  gniyish-whilc 
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powder,  which  ensheathes  the  hair.  This  powder  consists  of  the  gporvles  of 
the  fuDgiis.  There  is  slight  elevation  and  puffiness  of  the  skis  of  the  diseased 
parts,  while  its  color  is  bmish  or  slate-colored  in  dark  subjects,  and  grayish-red 
or  yellow  in  fair  persons  (Bazin,  Andebson),  This  elevation  and  puffiness 
of  the  skin  is  due  to  a  granular  layer  or  utroma,  which,  on  the  addition  of 
liquor  potasMe,  is  seen  under  the  microscope  to  he  due  to  «piiruk»  of  the  fundus 
closely  packed  together.  The  amount  of  fluid  iufliience»  materially  the  size 
of  the  gxmiles  (Robim,  Fox).    When  pustules  and  yellow  crusts  form,  the 


detection  of  the  futi|;iiH  is  more  difficult.  The  inflammation  will  last  ns  long 
as  the  growth  of  fniiffi  continues,  but  MimetimcN  thev  die  out  spontaneously, 
and  a  perfect  recovery  takcM  place;  but  the  hnir-folliclcs  nmy  be  obliterated, 
when  permanent  uhprcia  of  the  affiwtetl  parte  Is  the  rusuU,  with  more  or  less 
atrophy  of  thai  pttrtion  of  the  scalp  (Bakis,  A>-iikh.>M)N). 

Tlie  Treatment  of  rinpworni,  wntcH  Dr.  Parke:',  has  been  long  one  of  the 
most  difficult  |)i>intx  in  dermatology.     Its  principles,  however,  are  now  well 
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understood,  and  few  cuscs  resUt  the  proper  measures.  The  essential  point  u 
to  apply  to  the  roots  of  the  hairs  a  preparation  which  may  do^troy  thelhn^; 
if  this  can  be  done,  the  disease  is  cured.  It  is  first  of  all  neceseary  to  remort 
the  hair.  This  is  in  part  generally  accomplished  before  the  case  cornea  undtr 
treatment,  by  the  course  of  the  disease  ;  if  it  has  not  been  sufficiently  dow, 
"  epilation  "  can  be  accompliFhed  by  a  chemical  agent,  or  by  extraction  vhh 
pincers  (Fig.  ICS).  The  forceps  most  suitable  for  this  little  opcr&tioa  art 
those  about  three  inches  long,  having  a  weak  spring,  so  that  the  hand  mar 
not  he  fatigued  in  using  them.  They  should  be  made  so  that  the  two  ex- 
tremities come  together  very  exactly,  and  do  not  slide  the  one  upim  the  ntbtr. 
Each  extremity  should  be  a  couple  of  lines  bruad,  so  that 
Km.  iw.  a  fasciculus  of  hair  may  be  caught  up  at  ouc  timevben 

required;  and  should  be  furnished  ou  the  inside  with  nry 
hue,  but  at  the  same  time  blunt,  trausTcrae  deDticulatinw, 
so  that  thev  may  not  cut  across  the  brittle  hairs.  M.  Bum 
recommeiiils  an  ointment  composed  of  lime  and  carbonate 
of  soda,  of  each  one  part,  anil  thirty  p&rtM  of  lard,  as  an 
agCDt  to  remove  the  hair.  The  01/  of  cade,  however,  ap- 
pears to  be  the  l>est  depilatory  known,  and  with  this  mude 
of  treatment  epilation  with  the  pincers  may  be  combined. 
If  the  hairs  are  pulled  out  in  the  j>roper  direction,  there  u 
very  little  pain,  especially  alter  the  sensibility  of  the  ^^kin 
has  been  blunt«d  by  the  use  of  the  oil  of  cade.  The  re- 
moval of  the  hairs  )>crmits  a  "parasiticide"  solution  to  be 
applied  to  the  hair-follicles,  within  which  are  the  prolific 
spores  of  the  fungus.  For  this  purpose  M.  Bazin  recum- 
mends  either  a  solution  of  bichloride  of  men^iiry  (1  part  to 
250  of  water)  or  an  ointment  of  the  aretate  of  arpper  (1  part 
to  -WO  of  lard),  about  tnv  gmins  to  an  ounce  or  water;  and 
a  little  ahohol  or  muriate  of  ammonia  should  be  used  to 
fB<'iIitnte  the  solution  of  the  mineral.  The  oil  of  wrff  xhould 
he  mixixi  ivith  ijtiira-in  hi  the  pro[K)rtion  of  half  a  drarhin 
to  a  dnnlun  of  the  oil  to  nn  ounce  of  gli/rerin.  Kucheo- 
mtistcrV  txiicrienco  shows  that  the  alcoholic  M>lutmnit  act 
most  powerfully. 

Dr.  I'lirkcs  has  used,  with  excellent  efTi-ct,  a  aitution  "f 

\[io  pmiitrtiti'  of  merrury,  almut  oue  [lurt  to  thirty  or  forty 

of  water.     This  is,  however,  a  verj' powerful  remedy,  anil 

iuk,  AM>Ki>r.iiNj.        is  to  be  cautiously  u<<cd,  as  it  easily  blisters  the  scalp;  aW 

an  ointment  comjHised  of  mitfihnte  nf  eofi/ier  i  one  (mrl  >,  alum 

(three  jiarts),  and  lard  (twenty  tu  thirty  juirts,  according  to  the  age  of  the 

jKiticnt ). 

Prohiibly,  however,  a  better  mid  safer  parasijicide  than  any  of  those  is  the 
Kiil/ili nroiri  arid  ns  eniploycd  bv  Pr,  .Tenner,  of  I'niversitv  College,  London, 
with  asliiiiii-hini:  results.  Diluted  with  equal  jiarts  of  y/i/ivriii,  or  with  two 
to  thriM'  piirts  of  wiiter,  it  is  to  l)e  apiilie<l  on  a  piece  of  lint  to  the  nlfti-tcd 
jMirt,  iinil  covcRil  with  oil-nilk  to  prevent  evaimration  ^^f^■d.  Time*,  Aug.  20, 
18r,;!). 

Dr.  JcimiT  also  riTommends  another  formula  for  sulphur,  namely  ; 


U.  Suljiliu 
3ii;  01.  Oliv 
the  patches  o 


■;  llydnirg.,  Ammon.  Chloridi,  Hydrarg.  Sulphurct..  ii 
;  Adipis,  5iv  ;  Crcasoti,  "(v.     It  must  Ix-  well  rubbed  iulo 


Dr.  Tillniry  Fox  n'commends  the  following  lotion  : 
li,  Sxhe  Hypo:<ulph.,  3':  Aq.,  Jxii;  mintv. 
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Dr.  Bennett  recommends  the  internal  use  of  cod-liver  oil  at  the  same  time 
that  sulphurous  applications  are  used. 

My  friend,  Staff-Surgeon  Dr.  Davidson,  has  found  the  following  method  of 
treatment  to  succeed :  namely,  to  apply  tincture  of  iodine  to  the  affected  parts 
twice  a  day  for  fourteen  days,  and  afterwards  omtment  of  the  hiMoriae  of 
mercury  {Corros,  sublimat,),  Afi«r  the  third  or  fourth  application  of  the 
iodine,  the  dL<«ease  will  cease  to  spread,  and  the  hair  (which  may  have  been 
thinning  rapidly)  will  cease  to  fall  off.  A  kind  of  crust  is  formed  by  the 
application  of  the  iodine,  which  will  scale  off  in  the  form  of  a  scurf  when 
the  ointment  is  applied.  Soft  soap  (black  soap)  applied  in  quantity  to  the 
patches  of  disease  at  bedtime,  and  washed  off  in  the  morning,  fits  the  parts 
for  the  better  reception  of  other  local  remedies.  Washing  the  head  afi«r 
the  disease  has  commenced,  and  before  medical  treatment  is  begun,  some- 
times tends  to  spread  the  disease  to  parts  of  the  head  which  had  been  sound 
before. 

As  a  constitutional  remedy  Dr.  Neligan  regards  the  iodide  of  arsenic  as 
the  best.  He  recommends  it  to  be  given  in  doses  of  ^^jth  of  a  grain,  grad- 
ually increased  to  ^th  of  a  grain  for  an  adult ;  y'^^th  of  a  grain  for  a  child 
six  years  old ;  and  from  yVth  to  ^^^th  for  younger  children.  To  them  it 
may  be  given  in  sugar,  to  adults  in  the  form  of  a  pill  (Neligan,  On  Diseases 
of  the  Scalp), 


TINEA   DECALVANS — Syn.,  ALOPECIA   AREATA,  PORRIGO  DECALVAN8. 

Latin  £q.,  Tinea  deealmns;  French  Eq.,  Tei^e  pelade;  German  Eq.,  Tinea  de- 
calvans — Syn.,  Alopecia  areata ;  Italian   Eq.,  Tigna  decalvante. 

Definition. — A  fungus  disease,  causing  the  formation  of  rounded  or  oval 
patches  of  baldness,  sometimes  solitary,  more  generally  mutiple.  It  affects  the 
hairy  scalp  principally ;  but  the  beard,  the  genital  organs,  and  hairy  portions  of 
the  skin,  may  also  suffer. 

Pathology. — The  fungus  to  which  such  circumscribed  patches  of  baldness 
are  owing  has  been  named  the  Microsporon  Audouini,  detected  by  Gruby  in 
1843.  It  is  present  in  the  disease  commonly  palled,  aft«r  Willan,  Porrigo 
deccdvans,  or  Alopecia  circumscripta;  or,  after  Bateman,  Tinea  d^ccdvans;  by 
Bazin,  Tinea  achromatosa;  by  Anderson,  Alopecia,  It  differs  from  the  Tri- 
chophyton of  Tinea  tondens  by  its  numerous  waved  filaments,  and  by  the  ex- 
tremely small  size  of  its  sporules.  It. is  not  found,  like  the  Trichophyton,  in 
the  interior  of  the  root,  but  forms  round  each  hair  a  little  tube ;  the  hair 
then  becomes  opaque,  softens,  and  breaks  off  (Fig.  169).  The  alopecia  is 
rapid,  with  or  without  previous  vitiligo  of  the  skin ;  the  dermis  is  not  con- 
gesteci,  and  the  epidermis  is  thin  and  smooth.  In  the  early  stage  of  the  dis- 
ease the  hairs  opp^ur  dull  and  lustreless,  and  more  easily  extracted  than 
healthy  hairs.  The  skin  is  reddened,  swollen,  and  slightly  itchy.  A  whitish 
matter  may  be  seen  on  the  diseased  skin  and  hairs,  which  is  due  to  the 
sporules  of  the  fungus.  The  hairs  suddenly  fall  off  from  the  affected  parts, 
and*  a  round  bald  patch  is  left,  which  is  perfectly  white,  contrasting  m  its 
whiteness  with  the  parts  of  the  scalp  or  skin  provided  with  hairs.  The  fungus 
may  also  be  develoi>ed  in  the  nail,  like  favus  (Bazin). 

There  is  an  affection  which  should  he  distinguished  from  the  Porrigo  de- 
ealvam  (or  Alopecia  circumscripta),  and  which  is  characterized  by  a  rapid  dis- 
appearance of  pigment  from  both  skin  and  hair,  with  or  without  alopecia,  M. 
Bazin  includes  it  in  his  Titiea  achromatona  (  Teigne  achromateuse),  but  does  not 
mention  the  fact  that  alopecia  is  not  constant ;  and  states  that  a  parasitic  plant 
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lit  pref«nt.  It  i»  probable,  however,  that  something  more  than  a  fungus  tvrv, 
to  tausc  the  total  dti>appea ranee  of  pigment  from  a  conoiderable  portion  li 
aemiii!.  Besides,  when  the  hairg  retnra, 
they  are  at  first  ()uite  white  an^  donr, 
like  those  on  children,  and  only  ^raduilk 
regain  color;  whereat),  if  the  rUtiigo  is*n 
owing  to  a  plant,  they  would  mort  likdy 
not  grow  at  all.  The  dUca«c  appear*  to 
he  allied  to  thow  obscure  pigm«iUrT 
changes  which  have  a  much  deeper  ttn 
than  the  surface  of  the  body  (Parkb^i. 
Vitiligo  is  sometimes  a  congenital  ifler- 
tion,  and  seems  to  consist  in  an  abnuniul 
distribution  of  the  pigment  of  the  rkin; 
so  that  there  arc  irregular  patchest  whicb 
are  ijuite  white,  and  alu^ther  wanting 
in  pigment,  but  are  surrounded  by  skin 
provided  with  an  excew  of  coloring  mat- 
ter, 'file  hairs  proceeding  from  the  per 
tion  of  the  skin  deprived  of  pigment  iR 
similarly  colorle)«. 

The  diseaj^  is  not  quite  so  readik 
transmitted  as  Tinva  tonnurant,  hut  sttfl 
it  is  ca|>able  of  being  transmitted  froo 
one  person  to  another,  so  that  childrmdo 
aifticted  should  be  separated  from  their 
cornnnnions  (Anderson). 

Treatment. — This  consbt« — (1.)  b 
preventing  the  spread  of  the  diseace  cir 
cumferciuialjy.  All  the  hairs,  therefore, 
within  a  (|niiricr  of  an  inch  of  the  circnii- 
fcri'nci'  of  the  jia'<'h  tinght  to  Ik-  carefully 
cxtniL'ted,  The  head  should  be  wa:4«l 
duily  with  Mi\  or  black  Hwp.  All  the 
floieiii/  liiiii-M  within  the  patch  nuisl  be 
similarly  removed  till  liealthy  hairs  bc^o 
to  grow ;  and  Mime  of  the  [wnti'ilti'ide 
Iiitiiim<  or  ointmentK  must  be  induKtrii>u.->ly 
used.  ("J. )  Siininlant!',  or  even  blUiei*. 
must  be  applici  t<i  the  surfa(«  of  tbc 
bald  patch  at^er  the  fungus  hao  been  At- 
slniycd.  A  mixture  of  equal  parts  of 
iiilliiiUum  and  of  ethtr  eanihnridaU*  i'vlln- 
ilium  ifMniHji),  is  the  most  usi-ful  stiinn- 
laiil.  Thefoilowiiig  totionsmay  befouwl 
lidvaiitugcous  to  use  altenmtely  with  lh< 
coUiiiUhiu  stimulant,  namely : 

B.  Li.pior  Ammonia;,  :5iss.:  01.  Oli™. 
5ii;  Ol.  Macidis,  Sss.;  Spiritua  R<wiia- 
rini,  Jiv  ;  A<|.  Rosu;,  Sii ;  miitee  brn'.   To 
Ih>  used  night  and  morning  applied  over  the  bald  [utches. 

Mr.  Starlin  reiommcnds  a  Iiiti<m  nearly  .similar,  namely  : 


III. I  .Viir<'u|...r  .|..riil<-s  jimTi.^iuh- iR'tu 


Aq.  K..!- 


S|.t. 


i.m.Co.,f3i;  Giy. 


I,  f  Jss.;  Tinet.  Cautliaridis,  f5i  to  f5ii: 
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Mr.  Erasmus  Wilson  recommends  the  following : 

B.  01.  Amygdal. ;  Liq.  Ammonise,  aa  5i ;  Spt.  Kosmarini;  Oxymel,  aa 
3iii ;  misce.     To  use  as  a  lotion. 

Of  course,  none  of  these  agents  have  any  good  result  if  there  are  no  bulbs 
or  roots  of  hair  left  whose  growth  can  be  stimulated  by  such  application  ;  but 
when  hair  falls  off,  or  breaks  away  after  debilitating  illnesses,  or  from  dryness 
of  the  scalp,  they  are  often  useful. 


TINEA   FAVOSA — Syil.,  FAVUS,   PORRIGO   FAVOSA. 

Latin  Eq.,  Tinea  favosa — Idem  valet,  Favus ;  Frknch  Eq.,  Te.igne favosa ;  German 
Eq.,  Tinea  favosa — Syn.,  Favus;   Italian  Eq.,  Tignafatosa. 

Definition. — A  fungtis  parasitic  disea^Cy  cnrmposed  of  cup-shaped  sc^ibs,  some- 
times distinct  and  separate^  at  other  times  indistinct  or  confluent.  The  funr^i 
(Achorion  Schonleinii,  Puccinia  Favi)  are  capable  of  being  implanted  by  trans- 
ference from  one  person  to  another.  The  hairy  scalp  is  its  most  c&mmon  sitCy  but 
the  dissase  may  be  developed  on  the  face ^  neck,  or  limbs. 

Pathology. — The  disease  has  been  found  to  dej)end  on  a  cryptogamic  fungus, 
which  has  been  named  the  Achorion  Schonleiniif  after  Schonlein,  who  was  the 
first  to  suggest  that  the  yellow  favus  crusts  in  Porrigo  lupinosa  and  P.  scutulata 
were  constituted  by  a  vegetable  parasite.  The  disease  with  which  it  is  asso- 
ciated is  now  called  indifferently  Favus,  Tinea  favosa,  or  Porrigo  scutulata. 
The  primary  seat  of  the  parasite  is  in  the  depth  of  the  hair-follicle,  outside 
the  layer  of  the  epithelium  which  covers  the  root  of  the  hair,  and  which 
forms  the  "inner  root-sheath"  of  Kolliker.  By  using  a  concentrated  solu- 
tion of  liquor  potasscp,  to  make  the  pjirts  transparent,  the  fungus  may  be  ob- 
served with  the  microscope  in  the  follicle  round  the  hair  at  the  place  where 
it  passes  through  the  epidermis.  A  sec(md  form  of  the  disease  is  that  in 
which  the  plant  is  found  in  depressions  on  the  surface  of  the  skin,  forming 
the  yellow  honey  com  l)-like  masses  which  gave  the  specific  name  faxms  to  the 
disease,  and  which,  from  the  frequent  buckler-like  snaj>e,  suggested  the  term 
"  scutulata."  A  cuticular  elevation  is  seen,  beneath  which  is  a  small  favus. 
When  the  cuticle  is  niise<l,  a  drop  of  pus  sometimes  issues ;  hence  the  error 
of  those  who  have  considered  this  disease  always  pustular.  (lenerally,  how- 
ever, then*  is  no  pus  or  liquid  of  any  kind:  the  plant  grows,  and  the  cuticle 
.over  it  (supposing  it  has  not  been  forcibly  detached)  finally  separates,  leav- 
ing the  favus  exjwsed  to  the  air.  A  third  form  of  tlie  disease  is  that  in 
which  the  fungus  attacks  the  nails,  and  occurs  for  the  most  jmrt  in  those 
who  have  been  long  affected  with  the  favus  of  the  hair-follicles,  the  fungus 
taking  nxA  and  germinating  beneath  the  nail  (Fig.  170).  After  the  spores 
have  commenced  to  germinate  between  the  sujKirficial  and  deep  ejiidermic 
,  layers,  the  nail  beconun*  thickened  over  the  affected  part,  and  its  color  be- 
o*)mes  gnidually  more  and  more  yelfow,  owing  to  the  faviLs  matter  shining 
through  it.  As  the  fungus  increases  in  growth,  it  gradually  presses  on  the 
nail,  rendering  its  longitudinal  strise  very  evident,  and  ultimately  leading  to 
the  formation  of  fissures  in  it.  As  the  pressure  on  the  nail  increases,  its  sub- 
stance gets  thinner  an<l  thinner,  till  perforation  occurs ;  and  then  a  favus  cup 
nmkf's  its  ap|>eanince  externally,  but  more  or  less  defonned  (Anderson). 

It  is  im|)ortant  to  notice  that  at  first  there  is,  at  the  jwint  where  the  favus 
is  about  to  form  only  an  increased  secretion  of  epidermis ;  and  sometimes 
the  under  surface  of  the  favus  is  coated  by  cuticle,  which  separates  it  from 
the  compresscil  and  attenuated  derma.  As  it  increases  in  size,  and  becomes 
more  prominent,  the  epidermic  covering  is  ruptured.     Each  favus  crust  is 
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also  enveloped  in  a  capsule  of  amorphous  structure,  within  which  is  incloiei 
the  true  favus  matter  (Fig.  170). 


Fio.  171. 


Fio.  170. 


(a,  a.)  Uppor  surface  of  nail ;  (b,  b.)  Lower  sur- 
face of  nail:  (c.  c.)  Fhw*  matter  (white  In  the 
woodcut,  yellow  in  the  original),  running  upwards 
and  forwards  between  the  laminse  of  the  nail  (An- 
derson). 


Favus  cup. — (a.  a.)  AmorphoaaenTd<^;  (c>  Fa- 
vus matter ;  (b,  b.)  Hairs  traTersing  the  Fanv  cap 
(Robin). 


The  favus  consists  of  the  mycelium^  the  spores,  and  the  receptacles  of  the 
Achorion,  together  with  a  finely  granular  amorphous  layer,  which  forms  ihe 
external  coat  of  the  favus,  and  is  the  representative  of  the  amorpboiu 
"  stroma "  which  often  accompanies  the  mycelium  of  fungi.  In  the  fiiviw 
another  and  distinct  fungus  can  sometimes  be  found — namelv,  the  Pumnia 
favi — which  is  easily  recognized :  it  has  one  extremity  (the  body)  rounded 

Fio.  172. 


Funjfus  matter  from  a  favus  crust. — (a,  a,  a.)  The  iwjlatiHl  !*i>orule!< ;  (n,  b,  b.)  Chains  of  spomle^  rPt. 

Anderson). 

and  composed  of  two  cells  of  unequal  size,  a  superior  and  an  inferior;  the 
other  oxtreinity  is  j)roloDged  into  a  jointed  stem  or  trunk. 

When  a  little  of  the  favus  matter  is  broken  up  and  examined  micro- 
i^copieally,  arter  being  aeted  upon  by  solution  of  potash,  it  is  seen  toci>o.<ist 
of  numerous  little  oval  or  rounded  bodies,  the  six)rules  of  the  fungus  having 
a  diameter  of  about  y^jVo^^  P**^  ^^  ^"  ^"^^^  (^^g-  172j. 
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A  Dumber  of  cells  united  end  to  end  form  simple  or  jointed  and  branching 
tubea  (Figs.  173  and  174),  developed  from  the  sporules  (Fig.  172).     Little 


FuDgni  n»U«r  ^m  >  frnTUB  cniat.>ho*lair  bntnchlng  tub« 


l^ranules  or  nuclei  may  be  seen  in  the  interior  of  the  spurea.    The  tubes  vary 
in  diameter,  and  hairs  in  the  vicinity  of  the  favuB  crusts  are  impregnated 


if  Ihe  AiAaHm,  or  ftiDgut  of  Ihe  tkrai  (ifter  BiiniinT). 


with  the  fungiw.    The  disease  has  been  communicated  by  inoculation  from 
man  to  mnit,  and  from  mice  to  c&te,  and  thence  to  man  (Bazin,  Draper, 

Fox,  A?(DKM>«>N). 

Sfrnptomi. — FavuB  is  the  most  common  and  the  most  inveterate  form  of  scald 
head.  The  disease  commences  with  a  slight  pruritua  or  itching  of  a  few  hours' 
duratiou,  followed  by  an  eruption  of  small  red  vari,  sensible  to  the  touch  and 


BFBCIAL   PATHOLOOY — TINkA   TATOSA. 


to  the  sight.  Thei<e  augment  in  size,  and  before  twelve  houK  have  paffrd.  i 
yellowish  poiut  fumiii  on  each  of  their  apieea,  at  first  so  ^mall  ae  to  he  unlv 
vii^ible  undor  a  g\m^  of  considerable  power.  The  surface  appear?  now  •»  if 
covered  with  sjiecks  of  a  sulphur-yellow  color,  and  each  varue  appatm  tt  if 
set  in  the  skin,  with  au  umbilicated  or  depressed  centre. 

If  any  fluid  exudation  exist,  it  does  not  remain  so,  but  concretes  into  a  drr, 
brittle,  candied,  honey  com  bed-looking  MabcH-mi»l, 
Flo.  17.1.  which  retains  the  form  of  the  pustule,  ii"  similarlr 

cupped  or  depressed  in  the  centre,  covered  by  ih^ 
.epiaermis,  while  its  under  surface  L»  marked  I>ti 
small  manimun'  process  which  corretiponds  to  the 
depression  of  the  pustule.  The  honeycombed  ap- 
pearance of  the  scab  gives  the  peculiar  chancier 
of  the  dii^tease,  and  heucc  the  term  "favus."  Tbt 
crast  continues  to  increase,  still  preserving  iu  cir- 
cular tbrin  and  dcpres.ted  centre,  till  it  occseioo- 
ally  attains  a  magnitude  of  five  to  six  linef  in 
diameter.  When  the  crust  is  recent,  it  is  of  i 
vcUow  or  fawn  color;  as  it  becomes  older,  its  hoe 
becomes  lighter;  and,  as  it  is  easily  reduced  to  > 
powder,  it  has  been  compared  to  pulverized  ml- 
phur. 

The  number  of  fiivi  ia  considerable,  and  iber 
commonly  appear  in  cniyis,  affettiug  the  game  ur 
ditfcreul  parts  of  the  head,  at  distant  interi-ak 
They  may  be  either  distinct  or  coutlueut.  AVben 
very  numerous,  they  arc  confluent,  but  the  cup[«d 
form  of  the  individual  crusts  may  still  fiv<)UeDtlv 
be  recoguized;  aud  according  to  liayer,  should  thi« 
jH'Culiar  lurm  be  lost  through  the  copiuusneesof  the 
secretion,  still,  by  removing  the  superficial  layer', 
ciu-h  jmrticular  iavus,  with  ilc  central  dcpnwiiiiii, 
may  in  general  be  made  nut.  At  a  mort'  advanced 
stiigtr  of  the  di^H'Qsc  the  epidcrmi'i  disaji[H-ar',  ami 
n  viscid  fluid  i^  secreted  in  such  ahundumv  a.-' l<i 
form  one  entire  iiicrusiiuiun  over  the  whole  hi'ail; 
licnire  the  I'lirriyo  /'(rr((/»jt^-inask  or  vizur-likc 
^'culd-hcnd.  llie  i^niell  of  the  scab  is  ]>e'-ulinr. 
aud  has  been  comjuircl  to  that  of  the  uriue  <>f  ■ 
cat,  or  of  a  cage  in  which  mii-e  have  iK-en  ki-pu 
It  is  pnilmbly  due  to  a  s}h.'cIi's  nf  alcohnlic  fcrnuii- 
\:\\\on  {mdhijhimiiii']  in  connection  with  the  Vt-gi- 
table  growth  {Lowk). 

When  a  crust  of  recent  formation  in  rem<ive)l. 

a  circular  depre.-vion,  wider  and  di-<-|HT  than  ihv 

fnvu.-.  is  seen.      At  a  mori'  advniiM'd    stap-   ihi- 

'   ulci-ralion    jM'iietrJtcs   Inflow  (he  derm.iid    iL*ih-. 

'.   Indeed.  -Vlilicrt  siiys  he  ha"  never  Ik-cm  able  \>' 

'f  remove  u  crust,  for  the  purjHise  of  making  a  pre|K 

■  iiratiini,  without   deeply  woumling  the  ncalp,  and 

producing  <Mnsidcmblc  hemorrhage,  while  in  si>m.- 

<'Hses  a  dee|)  and  extensive  ulceration  take^  place, 

■n  ti)  the  bones  of  the  cranium. 

accidental  varieties,  in 
cell  i.f  the  b..ncv,i.ml.. 
mibiH  .-hlehl-lik'-:  ami 
oi't,  doughy,  aud  jaiiui'ul 


iilher  than  the 


■j;e 


the  JtUK'h  L- 
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when  pressed  upon.  Some  of  the  hair  appears  to  be  reraovcd  by  the  roots, 
while  other  portions  are  broken  off  near  the  scalp,  the  roots  remaining. 
Those  which  remain  are  readily  removed  by  friction,  and  if  pulled,  have 
scarcely  any  hold  of  the  scalp. 

Treatment. — The  treatment  of  the  various  forms  offavus  is  now  very  strictly 
determined.  Some  practitioners,  however,  still  rely  entirely  on  a  constitu- 
tional treatment,  such  as  small  doses  of  rhubarb  and  soduy  small  doses  ofnier- 
eury,  some  preparation  of  iron;  or  on  vegetable  tonics,  as  the  infusion  of  casca- 
rUla  or  cmnpound  infusion  of  gentian.  With  such  treatment,  if  the  health 
improves,  it  is  believed  the  funcrus  will  spontaneously  disappear.  Others, 
again,  as  entirely  rely  on  a  local  treatment,  attempting  to  exterminate  the 
disease  by  cauterization,  or  by  applying  some  favorite  ointment;  and  the  cata- 
logue of  ointments  used  for  this  purpose  includes  nearly  all  that  have  at  any 
time  been  admitted  into  the  Pharmacopoeia. 

As  in  the  last  described  disease,  the  cryptogamous  parasite  must  be  de- 
stroyed, and  its  germs  eradicated. 

The  best  method  to  accomplish  this  is,  in  the  first  instance,  to  shave  the 
head  and  apply  a  poultice  till  all  the  scabs,  or  nearly  so,  are  removed ;  and 
this  being  effected,  the  whole  hairy  scalp,  or  site  of  the  favus  fungus,  should 
be  anointed  with  some  one  of  the  following  applications:  The  tar  ointment 
{ungt,  picis  liquidce)  has  hitherto  been  the  orthodox  application.  This  oint- 
ment should  be  washed  off  night  and  morning  with  sofl  soap  and  water,  and 
be  as  often  reapplied.  The  head  should  be  shaved  twice  or  thrice  a  week, 
and  where  there  are  other  children,  the  affected  child  should  be  isolated  as 
much  as  possible,  to  prevent  the  disease  from  spreading.  This  form  of  por- 
rigo,  in  the  early  stages,  will  sometimes  yield  oy  washing  the  part  with  the 
oleum  terebinihinw  night  and  morning,  and  cutting  the  hair  close. 

Two  parts  of  carbolic  acid  to  three  parts  of  glycerin  and  wiUer  used  twice  a 
day,  with  the  daily  use  of  carbolic  acid  soap,  has  been  also  found  of  service. 

but  favits  is  a  disease  often  rebellious  to  every  mode  of  treatment ;  taken 
at  a  favorable  moment,  however,  a  simple  method  of  cure  sometimes  succeeds. 
Dr.  Willis  has  seen  the  disease  yield  to  fomentations,  or  to  bread  poultices. 
The  application  of  the  lunar  caustic  round  the  patches,  about  a  line  from 
their  outer  margin,  is  another  favorite  method  of  treatment.  In  the  latter 
periods  of  the  disease,  Dr.  Willis  recommends — 

A  solution  of  sulp/utfe  of  copper,  in  the  pro[)ortion  of  seven  grains  to  ten 
ounces  of  water;  or  of  the  nitrate  of  silver  in  the  same  proportions.  The 
mild  ointment  of  the  nitrate  of  mercury,  a  salve  of  the  black  sulphuret  of  the 
same  metal  {aulphn return  hydrargyri  Tsigr.  5i  ad  5ii»  Adipis  Ji);  the  unguen- 
turn  picis,  an  unguent  of  the  cocculus  Jndicus  (3i  to  ^u,  Adipis  Ji),  may  be 
trie<i  one  after  the  other;  and  in  different  instances  each  mav  have  the  merit 
of  the  cure. 

The  most  effectual  reme<ly  is  unquestionably  the  eradicati(m  of  the  affected 
hairs,  and  the  use  of  such  |)arasiticides  as  have  l>een  already  mentioned  under 
the  different  forms  of  Tinea,  Dr.  Anderson  finds  that  when  favus  affects  the 
head,  all  treatment  is  al>solutely  useless  except  ej)ilation.  The  other  methods 
are  merely  palliative — the  disease  reappearing  whenever  the  treatment  is 
Htopj)ed.  Dr.  Hennet,  of  Edinburgh,  places  great  faith  in  the  olive  oil  treat- 
ment. It  is  very  useful  in  many  cases  before  proceeding  to  epilation.  After 
the  hair  is  cut  short,  and  the  favus  crusts  removed  with  iK)uItic(?s,  the  parts 
affectc<l  should  Ih'  smeared  thoroughly  night  ainl  morning  with  fresh  almond 
oil;  and  onc<»  or  twin*  a  week  the  head  should  be  washed  thoroughly  wi  h 
soft  soap  and  warm  water.  Aller  a  few  weeks  of  this  treatment  the  ha«i' 
bwomes  less  friable,  and  epilation  is  much  more  easily  and  efficiently  |ht- 
forme<l,  and  do(*s  not  eaus<»  nearly  so  nuich  local  irritation.  The  hairs  are  to 
bt*  removed  singly  with  the  force])s,  not  pulled  out  along  with  all  the  healthy 
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growth  in  their  neighborhood,  as  Yised  formerly  to  be  done  by  the  barbaroiu 
application  of  the  pitch-cap. 

This  disease  occurring  on  surfaces  not  particularly  covered  with  hair  yields 
at  once  to  the  application  of  a  solution  of  stUphate  of  copper,  or  of  the  nitrdi 
ofnilver  in  water y  or  to  the  solution  of  mtphuric  acid,  as  recommended  by  Dr. 
Jenner.  The  treatment  of  favus  recommended  by  Robin  and  Bazin  is  epila- 
tion, and  the  application  of  the  corrodve  sublimate  solution  or  of  acetcie  nj 
copper  ointDient  (1  part  to  500  of  lard),  to  kill  the  plant  still  remaining  ad- 
herent to  the  hair-follicle. 


TINEA   VERSICOLOR — Stfn.,  PITYRIASIS  VER8ICX)LOR. 

Latin   Eq.,  Tinea   Versicolor;  French  Eq.,  Ihnea   Versicolor ;  German  Eq.,  7W« 
Versicolor — Syn.,  Pityriasis   Versicolor ;   Italian  £q,.   Tigna   Versicolore. 

Definition. — A  fungtis  affection  of  the  skin,  ch^xracterized  by  one  or  more  broad 
irregularly  shaped  patches  of  a  yeUow  or  yellowish-brown  color,  occurring  mott 
frequently  on  the  front  of  the  neck,  breast,  abdomen,  and  groins,  havina  a  predi- 
lection for  those  parts  of  the  body  covered  by  clothing.  The  patches  do  not  gen- 
erally rise  above  the  surface  of  the  shin;  and  there  is  usually  some  degree  of 
itching, 

Pauiology. — On  passing  the  hand  gently  over  the  diseased  surface,  it  may 
be  found  to  be  less  smooth  than  the  surrounding  skin.  It  may  be  seen  to  li« 
the  seat  also  of  a  very  fine  desquamation,  or  at  least  of  an  abnormal  condi- 
tion of  the  epidermis.  Thus  far  the  surface  of  the  affected  parts  may  have  a 
dusty-like  appearance,  like  bran,  and  so  may  merit  the  name  of  Pityriasis  versi- 
color; but  in  no  other  respect  has  it  anythmg  in  common  with  ordinary  ptfyir- 
asis — a  disease  altogether  unconnected  with  parasitic /im^i.  The  scales  whidi 
desquamate  fropi  chloasma  have  a  yellowish  color  when  contrasted  with  the 
white  scales  of  such  scaly  diseases  as  Pityriasis  vulgaris  or  Psoriasis,  Hence 
the  term  Chloasma — from  /^<'"?,  "a  greenish -yellow  color" — appears  more 
suitable  than  any  of  the  other  names  by  which  the  disease  has  been  de:«oribed. 

The  disease  commences  by  little  spots  about  the  size  of  a  pin-head,  which 
tend  to  extend  circumfercntially ;  circular  spots  form  and  unite  so  as  to  pro- 
duce large  irregular  patches,  which  may  extend  till  the  greater  portion  of  the 
skin  of  the  trunk  Ls  affected.  The  skin  of  the  diseased  parts  has  a  peculiar 
brownish  color ;  but  the  depth  of  tint  varies  from  the  slightest  increase  of 
color  to  a  shade  almost  black.  The  color  has  been  said  to  resemble  diluted 
bile. 

A  microscopic  fungus,  to  which  the  name  of  Micros*poron  furfur  was  given 
by  Robin,  is  the  essential  cause  of  the  disease.  It  was  discovered  by  Eichstadt 
in  184G.  Soou  afterwards  it  was  described  by  Sluyter  and  by  Spreugler,  who 
gave  a  dniwing  of  it.  On  putting  a  little  of  the  dust  from  the  desquamating 
surface  under  the  field  of  the  microscope,  and  adding  a  drop  of  liquor  pftt<ufMr, 
scales  of  oi)i(lcrniis  arc  seen  mingled  with  the  s})orules  and  tubules  of  the 
fungus.  The  sporules  are  oval  or  rounded,  and  usually  collect(Hl  into  large 
clasters  like  bunches  of  grapes,  and  are  so  characteristic  as  almost  to  be 
pathognomonic  (  Andeiison).     The  tubes  are  short  and  branching. 

Dr.  Anderson  an<l  Mr.  Startin  give  numerous  instances  which  prove  that 
chloasma  is  a  disease  capable  of  being  propagated  from  one  |)erson  to  another. 
It  is  a  common  affection  with  scrofulous  i)erson9  especially,  and  mav  not 
unlikely  be  favored  by  wearing  the  same  flannel  day  and  night,  neglecting  to 
wash  the  body  for  fear  of  catching  cold  (Anderson).  It  is  not  uncommon 
for  such  people  to  wear  the  same  flannel  next  to  the  skin  for  a  week,  a  fort- 
night, throe  weeks,  and  among  the  poor  even  for  a  month.  And  it  is  by  no 
means  an  uncommon  thing  for  them  to  wear  the  same  flannel  night  and  day, 
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not  once  removiug  it  from  the  moment  it  is*  put  on  till  the  time  it  is  considered 
deairable  to  have  it  waaheil.  The  consequences  of  such  habits  are  an  accumu- 
lation on  the  surface  of  the  skin  of  its  secretion,  and  of  undetacbed  epithelium, 
and  tite  consequent  formation  of  a  nidus  favorable  to  the  growth  of  the  Micro- 
tporon  furfuratu  (Dr.  Jenner,  Med.  Times  and  GatMe,  1857,  p.  651), 


of  Ihe  IBart^enm 


Trsatmsnt. — Local  applications  constitute  the  principal  part  of  the  treat- 
ment. A  tolution  of  the  bichloride  of  mercury,  in  me  proportion  of  tvx)  ^raina 
la  an  ounce  of  water,  applied  over  ihe  affecl«d  parts  once  or  twice  duly,  is 
generallv  effectual  in  destroying  the  progreas  of  the  fungus.  Mercurial  or 
sulphur  Wths  have  a  similar  effect,  either  singly  or  combing,  care  being  taken 
to  avoid  salivation.  The  use  of  black  soap  night  and  morning  is  recommended 
by  Dr.  Anderson,  or  the  use  of  the  following  mixture: 

B.  Bichloridi,  Hydrarg.,  3i ;  Alcoholis,  |bb.  ;  Saponis  Viridis  et  Aqun 
De8tillatffi,ail3iiss.;  01.  Lavandula,  3i ;  misce.  To  be  used  night  and  morn- 
ing in  the  same  way  as  the  black  soap ;  but  if  the  gums  get  tender,  its  use 
must  be  suspended. 

Great  attention  must  be  paid  to  cleanliness ;  and  the  patient  should  change 
his  flannel  clothing  very  often,  and  should  not  sleep  in  the  same  flanoelB 
that  are  worn  during  the  day. 

MYCETOMA — Syn.,   MADURA    FOOT. 


Doflnltion. — A  dige<ue  due  to  the  presence  of  a  mueedinoug  fundus,  which  eats 
its  way  into  the  bones  of  the  tarsus,  metatarsus,  and  lower  ends  of  the  ti6ia  and 
fibula.  In  process  of  lime  it  tends  to  cause  death  frmn  exhaustion  (Carter, 
Berk  El.  KY). 

Pathology. — The  fiingus  foot  associated  with  this  disease  is  confined  to  the 
natives  of  India,  who  go  about  with  naked  feet,  and  the  spores  of  the  fungus 
might  easily  be  introduced  through  some  scratch,  even  were  it  impossible  for 
them  to  penetrate  by  the  pores  of  the  skin.    When  once  introduced'  beneath 
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the  cuticle,  a  single  spore  might  soon  perform  the  work^f  destruction,  spread- 
ing in  every  direction,  and,  according  to  the  peculiar  condition  of  the  wci^- 
tions,  the  mycelium  might  put  on  a  hundred  different  modei!i  of  growth.  Be* 
sides,  if  the  fungus  is  capable  of  causing  the  absorption  of  solid  structures  like 
bone,  it  Ls  easy  to  conceive  that  a  spore,  in  contact  for  some  time  with  a  moi«t 
foot,  might  penetrate  the  cuticle  simply  by  absorption.  Clean! in ese<,  in  the 
first  instance,  seems  to  be  a  preventive ;  but  when  the  fungus  is  once  estab- 
lislied,  there  seems  to  be  no  cure  save  amputation — ^which,  happily,  when 
resorted  to  in  time,  appears  to  be  completelv  successful,  as  the  dij*case  never 
spreads  beyond  a  certain  point,  thougn,  if  it  be  allowed  to  take  its  eourae, 
death  will  ensue  from  the  exhaustion  consequent  on  pain  and  the  continuoiut 
discharge. 

In  some  cases  it  would  seem  as  if  the  foot  had  been  in  a  diseased  state  when 
the  fungus  was  introduced  ;  at  least,  the  history  of  one  case,  which  apparently 
commenced  with  a  boil  on  the  instep  (which  was  treated  by  native  doctoni,  ii 
thorn  being  used  several  times  as  a  lancet),  indicates  a  lesion  such  as  might 
well  encourage  the  growth  of  a  fungus  parasite. 

It  is  more  than  twenty  years  since  surgeons  in  India  first  took  notice  of 
this  affection  of  the  foot  in  their  official  rep«)rts ;  and  one  of  the  carliciit  to 
notice  the  disease  was  Dr.  Colebrook,  of  Madras,  then  Zillah -surgeon  tt 
Madura,  where  the  endemic  character  of  the  malady  was  first  recognized  hj 
the  term  "  Madura  foot."  An  interesting  account  of  the  disea.*«e  was  after- 
wards published  by  my  friend  the  late  Dr.  G.  R.  Ballingall,  who  was  the  ^r^ 
to  describe  the  microscopic  peculiarities  of  the  disease,  and  he  was  led  at  onw 
to  distinguish  at  sight  the  tumor  of  the  foot  from  any  simple  scrofulous  affec- 
tion, and  to  detect  the  prominent  features  by  which  he  recognizwi  the  fungu» 
foot  as  something  tmi  geiierU.  "  Cases  of  diseased  foot,"  peculiar  to  certain 
parts  of  the  Bombay  Pr&sidency,  were  recorde<l  by  Assistant-8urgeon  Basim- 
jee  Rustomjee,  in  the  fiflh  volume  (N.  S. ),  p.  230,  of  the  Tratisactiofis  of  the 
Medical  and  Physical  Society  of  Bonibay^  and  which  Dr.  Carter  considers  are 
"•^  the  most  fully  and  carefully  recorded  instances  of  the  *  fungus  disease ' " 
which  ha<l  been  [)ublished  at  the  time  Dr.  Carter  wrote  his  Report.  >[«>si  uf 
the  caries  belong  to  the  second  form  of  fungus  described  in  the  text;  and  prac- 
tically the  diseiuse  is  regarded  in  India  as  a  species  of  carictf. 

The  parasitic  and  fungus  nature  of  this  disease  has  recently  been  di.>pute<i. 

Dr.  II.  V.  Carter,  the  Professor  of  Anatomy  an<l  Physiology  at  the  Grand 
Medical  College  of  Bombay,  made  a  report  in  March,  18(50,  on  this  formida- 
ble fungus  disease,  and  from  him  the  fungus  has  been  nanu^l  Chiotnjph'  (nr- 
teri.  It  occurs  in  many  j)arts  of  India  and  the  northeastern  shores  of  the 
Persian  (nilf.  In  the  Bombay  Presidency  it  has  been  seen  at  Kutch,  Kattia- 
war,  Cjuzerat,  8cindo,  the  Deccan,  and  Lower  Koncan.  On  the  Madras  side 
it  has  been  seen  at  (iiimtoor,  Bellar>%  Madura,  Cuddapak,  some  parts  <if  My- 
sore, and  at  Trichinopoly.  In  the  Bengal  Presidency  it  prevails  to  a  limitAi 
extent  round  Sirsa ;  but  patient.s  come  from  Bicancer,  Bliawal|H)rt\  ami  His- 
sar.  It  is  known  amongst  Indian  medical  men  as  the  **  fungus  f<M)i  "  or 
"  fungus  disease  of  India;'*  or  under  the  scientific  names  of  Podt*irftma  or 
Mycetoma^  and  by  several  characteristic  native  names.  It  is  a  disease  which 
has  hitherto  occurred  among  natives  only,  and  is  undoubte<lly  <iue  to  the 
presence  of  a  mundiiKtUf*  fungui*,  which  eats  its  way  into  the  Inmes  of  the  f\H>t 
and  lower  ends  ol'tlic  tibia  and  fibula,  iH'netratinir  or  tunnelling  thrrni^'h  the 
tissues  of  the  entire  toot  by  numerous  fistulous  canals,  tending  to  <'ause  death 
by  exhaustion,  uul(\<s  a  timely  amputation  is  made  above  the  diseased  iwn. 
The  history  ot  thi.'j  disease  is  now  rendered  still  more  interesting  from  the  far; 
that  the  Kev.  M.  J.  Berkeley,  M.A.,  F.L.S.  (whose  authority  on  Crypfognmi't. 
and  i.'s])V{'i:i\\y  ftuK/o/fK/ 1/,  is  well  known),  has  sueceede<l  in  developing  a  jkn-u- 
liar  mo^ild — the  perfect  condition  of  the  si)ecie> — from  the  black  fungnus 
masses  sent  to  him   bv  Dr.  Carter.     The  nature  of  the  disease  has  thib*  Ix'cn 
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more  clearly  determiffcd  ;  and  the  account  here  given  is  taken  chiefiy  from 
the  description  of  the  disea.<<c  by  Mr.  Berkeley,  in  the  second  volume  of  the 
InieiUtiual  Observer,  p.  248,  and  from  the  wntinf^  of  Dr.  Carter,  in  the  Bom- 
bay Medical  and  Phyxieat  Society's  Tran«aetio>ut,  which  he  kindly  sent  to  the 
KUthor. 

The  fuDgus  di^^ea^  and  material  of  the  fungus  assume  various  forma,  three 
of  which  may  be  considered  typical : 

1.  The  Hn't  form  \s  that  in  which  the  honem  of  tlie  foot  and  the  lower  ends 
of  the  leg-bones,  just  alxivc  the  ankle  (for  the  dii^ase  never  ascenda  higher), 
are  perforated  in  every  direction  with  roundish  cavitie»i,  vairing  in  size  from 
that  of  a  pea  to  that  of  a  nut  or  piatol-bullet  (Fig.  177 ),  the  t^vltics  being 
filled  up  with  a  dense  fungous  mass,  of  a  sienna  red  within,  but  externally 
black,  and  resembling  a  small  dark  surface,  from  which  a  purulent  fetid  dis- 
charge is  poured  out,  often  accompanied  by  little  pieces  of  the  fungus.  The 
iaaR>es  and  granules  are  imbedded  in  a  whitish  semi-opaque  glairy  substance 
of  homogeneous  consistence,  while  the  .walls  of  the  canals  have  an  opaque 
yellow  tint,  and  arc  readily  torn.  The  whole  of  the  Burrouuding  nofler  parts 
are  converted  into  a  gclatiuiform  eubstancv,  taking  the  place  of  muscles,  the 
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tendinoiiK  ami  fiitty  :itructiirei4  being  lew  readily  changed.  The  foot  presents 
externally  the  jicculiar  turgid  appearance  which  it  so  often  assumes  in  bad 
caHCH  of  iicnifiila.  Bi^nidiM  the  (.«imli',  pink  Htaiiis  or  stroulu  are  oltxervable 
OD  the  fkin,  and  |wiietrutitig  the  oubjacent  tiw^iicx,  tilled  with  apheiieal  or 
ovate  gn)ii[M  of  niinuur,  bright  orangc<-<>lon^l  [larticlcs,  and  containing  occa- 
sionally a  t(-w  larger  cello,  ibc  nature  of  which  hat  not  at  present  been  ascer- 
tained, though  il  I*  conjectured  that  they  prc^'iil  the  earliott  ajipearance 
RHHiimt'd  Iiv  new  attacks  of  the  dirieasc.  (Si)cciiiiens  of  the  (lisease  arc  to  be 
Keen  in  lli.'  M.wuin  of  the  Army  M<ilical  Schmd  at  Nelley.) 

Of  llie  !>truc.-tiire  uf  thcM!  lai^  trufHc-like  bodie:^,  the  figure  ( 17H)  copi<.-d 
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from  the  Iniellectwil  Observer,  from  a  specimen  examined  immediately  after 
amputation,  will  give  the  reader  aD  idea.  The  parts  in  which  the  structurt 
is  most  visible  present  precisely  the  characters  ol  a  true  Oidium,  such  at  0. 
fvivwn.  8hort,  beaded,  tawny  threada  arise  from  a  common  bade,  consistii^ 
of  cylindrical  articulated  filaments,  having  at  their  tipe  large  spore-like  (xlk. 


ilftlvd  filmDuaU 


These,  however,  do  not  appear  to  germinate  in  situ,  but  to  become  enor- 
mously dilated,  iheir  albuminous  contents  tCss-uming  at  length  a  rei'inous  curi- 
sistence,  while  many  of  them  burst,  and  nothing  remains  except  fragini.'nt.-  "f 
the  old  cell-walK  The  resinous  matter  is  inflammable,  but  \i»  oxatt  chemi- 
cal nature  has  not  yet  been  ascertained. 

The  fungus  of  the  foot  resembles  closelv  the  genus  Muor,  but  there  U  do 
eolmnella  in  the  ojtoraiiffium — a  character  which  acconls  with  Vhionyphe  rather 
than  with  Mucor.  In<]ced,  there  does  not  seem  to  be  n  single  character  io 
which  the  fungus  of  the  Indian  disea^  differs  gcrierically  from  the  Chlunijphf. 
Its  mature  form  is  set-n  to  be  composed  of  a  thin  fiUimeiitous  stratum,  spn'aJ- 
ing  ill  cver\-  direction  over  paste,  on  which  it  may  be  propagated  so  a^i  to  form 
little  tlightlv  raised  patches. 

The  species  has  been  nunicd  by  Mr.  Berkeley  "  Ch'wnyphe  Carleri,"  the 
name  serving  to  record  the  labors  of  the  two  Carters,  "  united  in  their  love  of 
science,  though  not  in  consanguinity,"  It  is  highly  jtroltahle,  an  Mr.  Berkeley 
observes,  that  ninny  of  our  common  moulds  occasioiuiily  commence  with  a 
similar  cim<lition.  The  first  indications  of  vegetation  on  tniuted  meat  or  jw^te 
assume  the  liirm  of  little  gelatinous  siHit^,  of  various  colors,  consisting  of  es- 
tremeiy  minute  distinct  cells,  and  these  seem  to  he  an  early  stage  of  a  com- 
mon siieries  of  A^perffiHux  and  PeiiicUllum,  or  other  genera.  ■  If  there  be  anv 
truth  in  the  iiolion  eiitertaine<l  by  Mr.  Berkeley,  that  hospital  gangrene  de- 
pends ujHin  some  vegetation  of  this  nature,  acting  as  a  putrefactive  fonnent. 
there  nniy  he  good  reason  for  believing  that  the  red  sjHits  in  question  are 
really  the  commencement  of  the  disea-ac  under  <'aiiside ration. 

In  the  second  form  under  which  the  disease  apjwurs,  the  black  fungous 
masses  arc  entirely  wantiug,  and  in  their  stead,  inasM-s  are  found  of  what 
liiciks  like  sloughing  tissue.  White  granules,  however,  iKTur  in  the  caviliei' 
and  in  tlio  disclmrgL',  which  a[)]>ear  to  be  a  form  of  llio  same  fungus,  though 


TH8   rUNQDS   OP   HTCKTOUA.  829 

the  identity  has  not  beeu  proved.  Under  the  microecope  it  wears  the  appear- 
aDce  of  a  coneeriee  of  large  cells  filled  with  smaller  ones.  Whether  the  per- 
fect form  of  tne  plant  be  the  same  or  not,  the  phases  of  the  disease  produced 
by  it  are  esactlv  the  same,  and  the  malady  admits  of  no  other  remedy  than 
amputation  of  trie  foot* 

A.  third  form  of  the  disease  is  known  under  the  name  of  the  Madura  foot, 
irom  its  having  occurred  at  Madura.    In  this  case  the  foot  becomes  enor- 


mously enlai^d  about  the  instep,  though  not  co  much  at  the  ankle,  while  the 
toes  are  hypertrophied,  and  almost  lost  or  imbedded  in  the  mass.  The  small 
bones  are  nearly  destroyed,  leaving  behind  a  pallid  or  reddish  tissue,  while 
the  others  are  more  or  less  excavated.  There  are  the  same  canals  and  exl«r- 
nal  sanious  apertures.  In  some  parts  they  are  filled  with  the  same  fleshy 
tiesne,  in  others  lined  with  it,  where  large  cavities  are  formed  by  the  junction 
of  several  canals,  containing  broken-up  osseous  tissue  from  the  exposed  bones 
'  around,  gray  frugmente,  and  masses  of  pigment.     The  pink  color  ia  partly 

*  In  the  trcotul  mritfy  of  Mycetoma  we  And  three  or  Tour  different  klndi  of  particlei : 
theaf,  hnwcver,  iiro  Blwnyii  light-colored  and  eofl,  and  si'nerRlly  Tury  nmHil  or  minute. 
Of  them  only  one  form,  i-urliiinty  the  more  common,  hu  \n-ra  noticed  by  writori :  it 
U  tllHt  in  which  pHch  pHrtiule  ia  seen  lo  be  inveiled  hy  h  cryBtalline  coat.  The  truly 
ftincou*  nniureof  the  more  cummon  kind>  or  granules  nr  |>Hrtic|pii,  nnd  of  that  striking 
instance  of  the  ditease  from  Madura.  \t  ai  yet  only  matter  of  inference. 

It  leemi  deairable  that  every  tlep  in  the  inveBtication  of  thiadipeaae  (the elucidation 
nf  which  ia  committed,  a*  it  were,  to  the  medical  officer*  of  India)  ahoutd  be  bated  on 
direct  and  repeated  obaervation,  and  that  apeculution  be  refrained  from  ai  being  at 
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owing  to  a  general  diffusion  of  pigment,  which  tinge«  the  oil-globule*,  and 
partly  to  the  presence  of  very  numerous  single  or  aggregated  elliptic  particlw. 
These  granules  are  from  the  ^th  to  the  -j^oth  of  an  inch  in  diameter,  and 
occur  sometimes  as  single  ellipses,  sometimes  as  two  combined  at  the  extremi- 
ties of  their  major  axes,  and  sometimes  as  sijuare  bodies  with  rounded  extrem- 
ities divided  into  four.  They  are  quite  visible  to  the  naked  eye,  infH>miick 
that,  when  the  sawn  surface  is  first  exposed  to  view,  it  appears  ai«  if  strewed 
with  grains  of  red  pepper ;  and  pains  were  therefore  taken  by  Dr.  Carter  to 
assure  himself  that  they  were  not  particles  accidentally  introduced  through 
the  open  window.  Further  examination  convincefl  him  that,  though  different 
in  color,  they  were  similar  in  essence  to  the  granules  described  in  the  second 
form.  None  of  the  black  fungous  masses  appeared,  but  there  were  globular 
opaque  bodies  of  various  sizes,  which  now  require  noti(*e,  and  which,  though 
at  first  apparently  so  different,  are  closely  connected  with  the  fungus  of  the 
first  form.  The  foundation  of  these  bodies  consists  of  one  or  more  lai)je 
mother-cells  filled  with  a  mass  of  daughter-cells.  These  are  clothed  extemallj 
with  a  radiating  growth,  assuming  a  vast  variety  of  form.<».  The  structure 
often  so  exactlv  simulates  that  of  minute  moulds,  that  it  is  verv  difficult  to 
get  rid  of  the  notion  that  they  are  really  vegetable  growths.  Pure  sulphuric 
ether,  however,  dissolves  them  completely,  and  shows  that  they  are  merely 
different  forms  assumed  by  stearine.  Sometimes  the  white  mass  consists  of 
straight  slender  threads  radiating  in  every  direction,  each  of  which  is  sur- 
mounted by  a  globose  or  elliptic  spore-like  body,  while  occasionally  the 
threads  or  crystals  are  shorter  and  the  globe  irregular.  Sometimes  the  glob- 
ules are  absent,  and  in  one  case  the  fundamental  cell  budded  like  the  recep- 
tacle of  an  Aspergillus,  each  new  cell  being  separated  by  an  articulation  and 
supported  on  a  short  stalk.  • 

Sometimes  the  outer  coat  consists  of  regularly  dichotomous  or  trichotomoos 
fascicles  of  linear  crystals,  which  are  free  above.  Sometime^*,  on  the  contrary, 
the  fascicles  are  dilated  above  with  ciliary  processes,  or  labiated;  while  occa- 
sionally there  are  straight  radiating  bodies  surmounted  by  a  globular  ma.^, 
pierced  and  stfrrounded  by  cilia.  Another  form  apiK-ars  under  the  guis^  ot* 
little  IVathers;  while  a  not  unfrequent  one  crmsists  of  loaf-like,  oblong  stmnjrly 
acuminate  scales,  simulating  the  leavers  of  mosses.  The  foiindafioN  m,  Aoir- 
ever^  in  r-vrn/  cai<(\  an  organized  cell,  the  red  color  of  whose  aanghtfr-rt^lfj*  {j*  pre- 
Gvsehj  that  of  the  oidiinn-iike  threads  of  the  hiaek  fimgnM.  Whatever  may  be 
thought  of  the  second  and  third  forms  of  vegetable  growth,  this  at  lea.*'!  ma^^l 
be  considered  as  identical  with  the  first,  though  at  present  the  Chiohtjjthf  has 
not  been  propagated  from  its  gh>l)ules — so  closely  involved  in  stearine  that 
their  germination  is  scarcely  probable.  There  is  not  the  slightest  gmund  tnr 
supposing  that  the  disease  de|H»nds  on  inoculation  with  the  spores  of  any  of 
the  truly  parasitic /^/w  7/  hvlonging  to  the  tribe  oi'  riiM.^  and  mildews^hwX  great 
reason,  on  the  contrary,  for  looking  to  the  origin  of  the  fungus  of  the  fi^»t 
amongst  the  mvcors^  even  were*  there  not  something  like  din»ct  proof.  It  U 
well  known  that  mttcedinoiu*  fungi  make  their  aj)pea ranee  within  cavities*  of 
vegetables  which  have  no  apparent  connection  with  the  outward  air.  Noth- 
ing, for  example,  is  more  ctmimon  than  to  find  a  pink  mould  i  Triehothtrium 
roseum)  in  the  middle  of  a  nut,  and  an  allied  vegetable  producti<m  {iMctyiium 
soyerium)  has  been  found  in  an  unbroken  egg.  Even  the  cells  of  plants 
themselves  [)ro<luce  fnngi  \s\\\v\\  fructify  within  them.  How  the  spore:*  are 
carried  there  is  at  present  a  mystery  which  may  some  <iay  l>e  cleariHl  up.  as 
the  origin  of  many  int(»stinal  worms  has  been,  which  can  no  longer  be  bniught 
forward  as  an  argument  for  e(|uivocal  generation. 

Symptoms. — In  the  first  variety  the  general  form  of  the  foot  is  oval,  being 
much  enlargo<l  about  the  ankle  and  over  the  instep.  On  either  side  of  the 
ankle-joint,  on  the  dorsum  of  the  foot  near  the  toes,  likewi.<e  on  the  .<ole,  are 
numerous  small  soft  swellings  or  tubercles,  as  large  as  a  pea  or  marble,  hav- 
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iug  pouting,  puckered  apertures,  leading  to  fistulous  canals ;  and  the  skin 
surrounding  these  apertures  appears  lighter  in  color  than  elsewhere.  (Seo. 
specimens  m  the  Museum  of  the  Army  Medical  School  at  Netley.)  The 
canals  sometimes  lead  directly  to  the  bone ;  and  a  discolored  glairy  fluid,  which 
exudes  from  the  canal,  sometimes  carries  with  it  a  few  black,  gritty  particles. 
The  toes  are  distorted  and  displaced  upwards,  and  the  muscles  of  the  calf  of 
the  leg  atrophie<l.  Such  a  condition  has  been  known  to  exist  for  more  than 
twelve  years;  and  the  natural  course  of  the  disea^^e  is  fatal.  The  external 
characters  of  the  other  forms  are  similar  to  those  already  described. 

The  changes  produced  in  the  bones,  as  shown  by  maceration,  are  of  such  a 
kind  that  a  cursory  examination  of  them  at  once  suggests  the  conclusion  that 
some  organic  agency  has  been  at  work  to  produce  the  changa<«.  The  cancel- 
lated tissue  becomes  the  seat  of  cavities  more  or  less  spherical,  and  sometimes 
most  iKjrfectly  so.  These  cavities  vary  in  size  from  little  more  than  that  of  a 
in*8  nead  to  that  of  a  round  bullet ;  and  the  walls  of  the  cavities  are  formed 
y  open  cancellous  tissue. 

From  being  in  cla*»e  juxtaposition,  they  frequently  open  into  each  other, 
producing  large  vaulted  gaps  or  spaces ;  and  not  only  so,  but  every  cavity, 
large  or  small,  has  an  open  communication,  directly  or  indirectly,  with  the 
external  surface.  In  the  more  superficial  ones  some  part  of  the  wall  is  want- 
ing, so  that  the  cavities  look  like  mere  round  holes  of  various  depths;  but  in 
the  deeper  cavities  a  regular  tunnel,  more  generally  straight  than  curved, 
serves  as  the  channel  of  communication.  The  diameter  of  these  passages  is 
sometimes  equal  to  that  of  the  cavities  themselves.  In  the  recent  state  the 
sinuses  of  the  soil  parts  are  often  plugged  up  by  superficial  collections  of  the 
fungus ;  but  when  cleared  out,  they  are  found  to  lead  down  to  the  tunnelled 
passages,  or  into  the  rounded  holes — the  peculiar  loci  of  the  fungus.  The 
fungus  has  only  once  been  seen  affecting  the  hand  (Colebrook). 

Description  of  Incipient  Fungus  Disease. — The  lesion  has  the  appearance 
of  an  elongated  flattened  tumor^  the  rounded  surface  of  which  is  marked  with 
white  patches,  and  presents  seven  circular  depressed  spots  of  one-third  to  one- 
half  inch,  or  more,  m  diameter.  The  superficial  dark  layer  of  cuticle  is  cast 
off,  leaving  a  very  regular  circular  white  surface,  the  centre  of  which  presents 
a  depression,  closed  at  the  bottom  by  a  brownish  layer,  very  thin  in  the 
middle.  It  was  found  on  section  that  a  small  cavity  existed  beneath  this 
depressed  s|)ot,  or  a  tubular  prolongation  was  detected  running  down  through 
the  remaining  thickened  cuticle  and  cutis  into  the  subcutaneous  cellular  tissue, 
where  it  was  not  difficult  to  find  the  fungus  particles,  pink  or  yellowish- 
colored,  and  also  in  the  cavity  above  named,  in  the  superficial  part  of  the 
cutis,  or  even  on  the  surface  of  the  latter — the  cuticle  being  raised. 

Another  and  smaller  specimen  most  clearly  showed  the  development  of  the 
fungi  at  the  very  spot  where,  in  all  probability,  their  germs  were  first  pro- 
duced. In  other  parts  there  is  a  prolongation  of  the  growth  into  the  sub- 
jacent tissues,  and  there  pink-colored  particles  were  to  be  seen.  The  local 
nature  of  the  whole  affection — its  very  beginning — was  here  unmistakably 
displayed ;  and  the  superficial  api)earance  of  the  skin  gave  the  impression 
that  a  vesicle  or  blister  had  once  existed  then%  not  at  all  unlike  that  lefl  afler 
a  (luinefMwmi  has  l)egun  to  discharge,  as  it  is  well  known  that  the  end  of 
the  worm  makes  its  api)earance  in  the  centre  of  such  a  circular  s|K)t. 

A  further  examinati(m  of  the  fungus  particles  showed  their  jK^rfect  resem- 
blance to  those  of  older  s))ecimens,  and  bodies  not  unlike  spores  were  occa- 
sionally seen. 
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BCABIGB — Syn.,  ITCH, 


Seflnitioil. — Lemom  congigtivg  of  an  eruptitm  of  din 
papules  or  vesicks,  aceompatiied  icith  eon^tatU  itching,  dm 
by  the  burrowing  underneath  the  epidermit  of  a  fetna 
Hcabiei"),/(w  the  purpose  of  depomting  ker  tgg». 

Pathology. — The  nature  of  thU  parasite  Las  been  d< 
"  Paraaites." 

Symptom*. — The  phenoiueiui  of  the  eruption  of  f 
papular  than  vesicular;  and  the  markedDesa  of  tht 


partly  on  the  lougth  of  time  that  the  person  hafi  bcci 
of  Avari  d('velo|M.'iI,  ami  the  degree  of  scu^ibiiity  of  1 
to  infest  sheep  mill  dofp  (Yulatt);  and  theniiire  liai 
existeu<'e;  l>iit  it  seems  ti)  prefer  delicate  piirtti  of  the  ! 
inner  surfaces  of  the  fingers  and  folds  of  the  skiu  li 
wrists  aud  palms  of  the  liniids,  tiie  jx'uis  in  the  ma 
lemale,  aa  well  us  the  hij>s,  the  il'ct,  the  umbilicus,  and 
Itching,  iucreasing  at  night,  first  attracts  atteutiuu; 
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symptom.  It  becomes  general  all  over  the  body,  and  the  scratching  aggra- 
vates the  eruption.  The  prurigo  of  itch  is  generally  most  expressed  on  the 
forearm,  lower  part  of  the  abdomen,  and  the  upper  and  inner  part  of  the 
thighs.  Vesicular  eruption  is  most  usual  on  or  about  the  fingers  and  nipples 
of  females ;  and  pustules  may  be  met  with  in  children  whose  skin  is  delicate, 
especially  on  the  nands,  feet,  and  hips. 

There  is  a  severe  form  of  scabies  common  in  Norway  and  some  parts  of 
continental  Europe,  in  which  the  greater  portion  of  the  skin  of  the  body  be- 
comes thickened,  the  natural  furrows  increase  in  depth,  the  pigmentary  deposit 
is  greatly  augmented,  and  a  fine  white  desquamation  covers  the  surface.  Here 
anct  there  papules  may  be  seen,  either  with  dots  of  coagulated  blood,  or  with 
whitish  crusts  on  their  summits.  In  these  crusts  portions  of  Acari  and  their 
exuvije,  excrement,  and  eggs  may  be  found.  Thenairy  scalp,  covered  with  a 
crust  which  adheres  firmly,  of  a  bark-like  consistence  and  yellow  color,  is 
studded  with  fine  openings  for  the  hairs,  which  are  glued  together.  On  the 
under  surface,  and  in  the  furrows  of  this  crust,  multitudes  of  Acari  may  be 
seen.  Such  are  the  main  features  of  a  case  recorded  by  Bergh,  of  Copenha- 
gen, and  related  by  Dr.  Anderson  in  his  excellent  little  treatise  already  refer- 
red to.  The  itching  was  intolerable.  The  crusts  were  principally  composed 
of  the  Acams,  its  exuviae,  excrement,  eggs,  and  egg-husks  (Fig.  180).  Apiece 
of  the  mast  superficial  and  dense  part  of  the  crust,  less  than  half  a  line  square, 
contained  2  female  Acari,  8  six-legged  young,  21  pieces  Acari,  6  eggs,  53  egg- 
shelb.and  about  1030  pieces  of  excrement.  "In  the  deei)est  and  softest  parts 
of  the  crusts,  amongst  the  remains  of  deceased  generations — partly  in  holes 
and  passages,  partly  between  particles  of  the  crusts,  partly  on  their  free  sur- 
faces, masses  of  living  Acari  wallowed  and  tumbled  about."  The  cases  in 
which  such  a  severe  form  of  scabies  has  occurred  have  been  characterized 
by  extreme  filth  and  neglect  of  treatment,  and  the  irritation  and  course  of 
the  disease  has  tended  to  a  fatal  termination  by  pneumonia  and  hypersemia 
of  the  brain. 

Treatment. — Such  applications  are  to  be  made  to  the  skin  that,  while  they 
tend  to  kill  the  Acari,  they  will  not  increase  the  irritation  of  the  dermis ; 
and  if  the  Acari  are  thus  destroyed,  the  eruptions  will  in  general  subside  in. 
due  course. 

If  much  irritation  of  the  skin  prevails,  warm  baths  are  to  be  prescribed, 
and  opium  may  be  given  internally. 

In  healthy  adults  the  whole  body  of  the  patient  ought  first  of  all  to  be 
thoroughly  scrubbed  over  with  good  black  (soft)  soap,  and  the  process  con- 
tinued for  at  least  half  an  hour.  The  patient  should  then  get  into  a  warm 
bath,  in  which  he  should  remain  for  another  half  hour.  Having  thus 
washed  and  dried  himself  thoroughly,  he  is  to  rub  himself  over  with  the  fol- 
lowing ointment : 

B.  Subcarbonatis  Potassse,  3i;  Sulphuris,  3ii;  Axungiie,  Jxii;  misce. 

Next  morning  a  warm  bath  is  to  be  taken,  to  clean  the  surface  of  the  body 
from  the  remains  of  the  anointing  of  the  previous  night.  The  cure  ought  now 
to  be  complete,  so  far  as  the  destruction  of  the  Acari  is  concerned  (Hardy, 
Helmkrich,  Anderson).  The  genuine  pomade  of  Helmerich  Ls  one-third 
stronger  than  that  which  has  been  just  quoted  from  Dr.  Anderson,  who  con- 
siders it  too  irritant.  The  potash  in  the  black  soap  and  ointment  acts  as  a 
solvent  of  the  epidermis,  and  thus  allows  the  sulphur  to  come  into  more  imme- 
diate contact  with  the  Acarus,  A  wann  bath  and  plenty  of  hot  water  ablu- 
tion completes  the  cleansing  process. 

The  treatment,  may,  however,  be  inapplicable  to  children,  females,  and  men 
with  delicate  skins,  or  constitutional  affections  of  the  skin. 

In  them,  although  the  principle  of  treatment  is  the  same,  the  process  of 
cure  must  be  more  slowly  conducted  by  less  powerfully  irritant  substances. 
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The  patient  having  cleansed  him8elf  thoroughly  in  a  warm  bath,  with  ordinanr 
yellow  soap,  the  following  lotion  may  be  applied : 

B.Calcis,  Sss.;  Sulphuris,  ^^i;  Aquse,  Sviii.  These  ingredients  are  to  be 
boiled  and  stirred  constantly  till  a  homogeneous  mixture  is  produced,  which 
is  to  be  strained  through  a  sieve. 

These  ingredients  ought  to  produce  a  quantity  more  than  sufficient  for  one 
person,  and  should  be  rubbed  into  the  skin,  not  too  roughly,  every  night  for 
several  evenings.  The  cases  of  scabies  in  the  Belgian  army  are  treated  bj 
this  lotion  (Velminskz,  Anderson). 

When  the  person  affected  is  predisposed  to  eczematous  eruptions,  the  follow- 
ing application  is  recommendea : 

B.  Sulphuris,  Olei  Fagi,  aa  5vi;  Saponis  Viridis,  Axungise,  &a  Ibi;  Crete, 
3iv;  misce. 

This  ointment  should  be  well  rubbed  in,  after  the  skin  has  been  prepared 
for  it  by  the  use  of  the  warm  bath  and  cleaning  the  body  with  common  yellow 
soap.  The  potash  in  the  black  soap  of  the  ointment  acts  as  already  stated, 
the  chalk  tends  to  remove  the  epidermis  mechanically,  the  tar  counteracts  the 
tendency  to  eczema,  and  the  sulphur  destroys  the  Acari,  The  ointment  ooght 
to  be  left  on  over  night  (if  the  skin  is  not  too  irritable),  and  should  be  washed 
off  in  the  morning  (Wilkinson,  Hebra,  Anderson).  Specific  printed 
directions  should  be  given  to  each  patient ;  and  cards  are  useful  for  this  pur- 
pose, similar  to  those  in  use  in  the  Dispensary  for  Skin  Diseases  in  Glasgow. 
The  following  are  the  directions  printed  on  each  card,  and  which  is  given  to 
each  patient  along  with  the  quantity  of  ointment  required : 

"  Ist.  Scrub  the  whole  of  your  body  (except  the  head)  as  firmly  as  possible, 
without  hurting  yourself,  with  black  soap  and  water. 

'*  2d.  Sit  in  a  hot  bath  for  twenty  mmutes,  or  if  you  cannot  get  a  bath, 
wash  yourself  with  hot  water  thoroughly. 

*'M.  Rub  some  of  the  ointment  firmly  into  the  skin  of  the  whole  body 
(except  the  head)  for  twenty  minutes.  Let  the  ointment  remain  on  the  body 
all  night. 

"Re{K?at  tliese  processes  every  night  for  three  nights,  and  then  return  to  the 
dispensiiry. 

"Besides!,  put  all  your  wa.shing  clothes  into  boiling  water,  and  iron  all  your 
other  clothes  thoroughly  with  a  hot  iron." 

If  such  methods  are  systematically  carried  out  itch  cases  ought  never  to 
occupy  hospital  beds,  either  in  civil  or  in  military  life. 

The  ordinary  compound  sulphur  ointment  of  the  Pharmacopoeia  is  also  an 
efficient  remedy.  The  cure  being  complete  so  far  as  the  person  is  concerned, 
C4ire  must  be  taken  to  destroy  the  Acarws  and  its  eggs  which  may  be  anionp<t 
the  clothes  of  the  patient,  t'or  this  purpose  they  shouhl  be  exposeil  to  hot 
air  at  the  temperature  of  at  least  150^  Fahr.,  or  if  possible,  boiled  in  water, 
or  exposed  to  the  action  of  sulphur  by  steaming  them  amongst  sulphur 
vapors. 
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CHAPTER  XXIII. 

THE  PERNICIOUS  INFLUENCE  OF  SOME  POISONS. 

The  College  of  Physicians  indicates  a  consideration  of  poisons  and  their 
effects  under  the  following  heads : 

1.)  Metals  and  their  Salts. 

'2,)  Caustic  Alkalies. 

'3.)  Metalloids. 

[4.)  Acids. 

^6.)  Vegetable  Poisons. 

'6.)  Animal  Poisons. 

7,)  Graseous  Poisons. 

'8.)  Mechanical  Irritants. 

'9.)  Poisoned  Wounds. 

Time  and  space  do  not  permit  of  such  a  detailed  consideration,  so  that  a 
few  poisonous  agents  and  their  effects  cap  now  only  be  noticed  here. 


LEAD   PALSY. 

Latin  Eq^  Paralyns  ex  plumho;  French  Eq.,  Paralysie  Satumini;  German  Eq., 

Beilahmung ;  Italian  £q.,  Paralisi  litargiraaa. 

Definition. — A  series  of  morbid  phenomena  induced  by  the  absorption  of  the 
salts  of  lead  contained  in  solution  in  drinking-uxiters,  or  in  various  foods  and 
drinks,  or  conveyed  into  the  system  through  the  integuments  of  those  who  are  in 
the  habit  of  handling  the  soluble  salts  of  lead ;  or  through  the  pxdmonary  mucous 
membrane  of  those  exposed  to  the  influence  of  vapors  containing  lead. 

Pathology. — The  theory  of  this  disease  is,  that  the  lead  being  absorbed, 
produces  a  peculiarly  painful  affection  qf  the  alimentary  canal,  termed  lead 
colic,  or  painters*  colic  (eq.  colum  ex  plumbo).  It  may  also  affect  the  muscles 
of  the  extremities,  producing  palsy ;  and  nnally  it  produces  ulceration  of  the 

fums  and  alveolar  processes,  accompanied  by  a  peculiar  blue  line,  which  was 
rst  pointed  out  by  Dr.  Burton,  of  St.  Thomas's  Hospital.  This  blue  line  is 
seen  along  the  free  margin  of  the  gums,  but  is  absent  where  a  tooth  or  stump 
is  wanting.  To  this  the  name  of  "blue  gum"  has  been  given.  A  stain,  also 
from  lead,  sometimes  affects  the  conjunctiva. 

The  fact  of  the  lead  being  absorbed  and  mingled  with  the  blood  is  demon- 
strated by  the  circumstance  that  lead  has  been  obtained  from  the  coats  of  the 
stomach  of  a  dog  poisoned  by  lead,  even  as  late  as  a  month  after  poisoning. 
Again,  MM.  Devergie  and  Guibourt  have  detected  lead  in  the  brain  of  the 
human  subject,  and  Dr.  Budd  has  detected  it,  not  only  in  the  human  brain, 
but  also  in  the  muscles.  Many  pathologists  are  inclined  to  believe  that  the 
blue  line  observed  in  the  gums  of  persons  poisoned  by  lead  is  owing  to  the 
presence  of  lead  in  some  peculiar  state  of  combination,  as  with  some  of  the 
constituenU^  of  the  tartar  of  the  teeth  (Tomes)  ;  and  from  the  observations  of 
the  late  Dr.  Greorge  Wilson,  it  appears  that  there  are  various  tissues  of  the 
body  for  which  lead  has  an  affinity,  and  that  it  is  more  apt  to  be  found  in 
some  organs  than  in  others.  The  stomach  and  crecum  of  a  pony  that  died  a 
fortnight  after  being  removed  from  the  sources  whence  lead  was  received  into 
the  body  through  the  ingesta,  having  been  carefully  analyzed  by  this  able 
chemist,  it  was  found  that,  while  the  contents  of  these  viscera  did  not  contain 
the  metal,  the  substance  of  their  tissues  yielded  it  in  small  but  manifest  quan- 
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tity.  In  a  mare  dying  under  similar  conditions,  the  following  organs  were  ex- 
amined— (1.)  A  part  of  the  lungs;  (2.)  A  part  of  the  heart;  (3.)  A  part  of 
the  large  intestine  and  contents;  (4.)  A  part  of  the  stomach  and  duodeuum; 
(5.)  The  spleen ;  (6.)  One  kidney  ;  (7.)  A  portion  of  the  liver.  The  spleen 
yielded  the  most  abundant  and  most  deeply  colored  precipitates ;  while  the 
intestinal  canal  gave  the  faintest  indications.  Next  to  the  spleen  the  liver 
yielded  most,  afterwards  the  lungs,  then  the  kidney,  next  the  heart,  and  least 
the  intestines. 

The  general  result  of  these  analyses  went  to  show, — Fird^  That  in  cases  of 
slow  poisoning  with  lead,  the  metal  comes  to  be  diffused  through  the  entire 
body,  and  exerts  its  poisonous  action,  though  in  an  unequal  degree,  on  every 
organ  ;  and  Second,  That  lead  having  once  entered  the  b6dy,  leaves  it  again 
very  slowly,  so  that  long  after  an  animal  has  ceased  to  receive  lead  in  its  food  or 
drink,  or  by  any  other  medium,  we  may  expect  to  find  the  metal  in  its  tissues; 
and  the  restoration  to  health  is  always  protracted.  The  lead  parses  off  by  the 
urine  sometimes  in  large  quantities,  but  generally  very  slowly  (Parkbb). 
Fletcher  found  in  the  urine  of  a  man  with  lead  colic  no  less  than  4.8  grains 
of  metallic  lead  in  100  grains  of  solid  matter  of  the  urine  {Dublin  Med,  Prem, 
1848) ;  and  Dr.  Parkes  records  a  case  in  which  the  last  exposure  to  the  in- 
fluence of  lead  was  on  the  20th  December,  1852,  and  lead  was  found  in  the 
urine  before  treatment  commenced  on  the  16th  June,  1853,  and  the  blue  line 
was  still  perceptible  below  the  edge  of  the  lower  gum. 

Colica  Pictonum  rarely  causes  death.  De  Haen  opened  many  persons  that 
died  from  lead  poisoning,  and  found  in  all  a  constriction  of  the  colon,  and  io 
a  certain  number  a  similar  affection  of  the  csecum.  Merat  opened  seven 
cases,  and  observed  a  similar  api)earance.  Dubois  de  Rochford  says  that  he 
found  in  two  cases  intussusception  of  the  intestines ;  but  Andral  examined 
five  cases,  Louis  one  case,  and  Martin  another,  without  finding  any  morbid 
appearance. 

Mr.  Hunter  had  an  opportunity  of  examining  the  state  of  the  muscles  of  the 

?alsied  hand  and  arm  of  a  painter  who  died  of  a  broken  thigh  in  St.  George*? 
[ospital,  and  found  them  all  of  a  cream  color,  being  probably  in  a  condition 
of  fatty  degeneration.  In  the  paralysis  arising  from  the  ]X)ison  of  lead  the 
tissues  of  the  museles  and  nerves  are  early  afiected,  and  at  a  subsotjuent  period 
the  nervous  centres  became  implicated.  The  muscles  seem  to  be  first  affected, 
and  through  them  the  nerves  participate  in  the  contamination,  which  gradu- 
ally advances  to  the  nervous  centres  in  the  severer  forms  of  the  disease.  Thl* 
is  shown  by  the  fact  that  local  i)aralysis  always  precedes,  and  generally  for 
some  considerahle  time,  those  phenomena  which  indicate  disejisc  i*t'  the  nerv- 
ous centres,  and  which  show  that  contamination  of  the  system  has  bc^en  great 
The  evidence  now  is  also  abundant  which  proves  that  it  is  lead  existing  in  the 
affected  tissues  which  thus  contaminates  and  impairs  their  function.  The 
morbid  apiK'arances  in  the  brain  and  spinal  cord  are  genenilly  such  as  denote 
ini|)erfect  or  depraved  nutrition  of  those  centres.  The  bniin  Ls  pjile  and  soft, 
and  its  convolutions  wasted,  the  .^uiri  between  them  wide,  and  sometimes 
patclies  of  white  softening  are  to  be  seen  in  the  hemispheres;  and  this  seems 
to  be  more  particularly  the  case  in  thos(?  who  have  had  pan)xysms  of  an  epi- 
leptic nature,  and  in  whose  brains  lead  has  been  detected  (Todd). 

The  introduction  of  lead  into  the  system  has  taken  place  in  a  great  variety 
of  ways.  In  France  the  p<Tnicious  effects  were  wont  to  occur  from  putting  a 
lump  of  litharge  into  the  rin  f/afrf,  to  cover  its  acidity  and  render  it  salable; 
and  from  this  having  been  practiced  to  a  great  extent  by  the  Pictom*,  or 
inhabitants  of  Poietou,  the  disease  has  l>een  named  Colica  Pictonum,  In  the 
cider  counties  of  (Jreat  Britain  this  disease  formerly  existed  to  a  great  extent, 
and  has  been  termed  Devonshire  colic,  or  Cnlira  Ihtmnonit'iu*ii*,  The  impreg- 
nation of  <'id«'r  with  lead  in  this  country  was  generally  the  effect  of  awident, 
and  arose  from  the  troughs  in  which  the  apples  were  crushed  having  the  dif- 
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ferent  pieces  of  stone  of  which  they  are  composed  clamped  together  with  iron, 
and  fixed  by  melted  lead.  In  some  districts  it  was  the  practice  to  line  the 
entire  press  with  lead,  or  to  tip  them  with  that  metal.  It  was  a  custom,  also, 
almost  universal,  to  make  the  upper  part  of  the  boiling  vessel  of  lead ;  while 
some  growers,  in  managing  weak  ciders,  put  a  leaden  weight  in  the  cask  to 
sweeten  the  liquor.  From  these  and  perhaps  other  causes,  Sir  Greorge  Baker 
found  the  cider  he  examined  to  contain  four  and  a  half  grains  of  lead  in 
eighteen  bottles,  or  a  quarter  of  a  grain  in  each  bottle.  In  the  West  Indies 
l^id  poisoning  appears  to  have  been  produced  by  using  leaden  worms  to  the 
stills,  by  which  the  rum  became  impregnated  with  this  metal.  There  are 
many  other  minor  sources  of  poisoning  oy  lead;  as  keeping  pickles  or  pre- 
serves in  glazed  earthen  vessels,  and  coloring  confections  with  preparations  of 
lead.  The  still  and  other  machinery  used  in  the  distillation  of  fermented 
liquors  being  now  constructed  of  metals  so  combined  as  not  to  be  acted  upon 
by  acid  fruits  or  su^ar,  diseases  from  the  action  of  lead  are  no  longer  so  com- 
mon as  they  were  wont  to  be,  but  are  confined  principally  to  laborers  in  the 
lead  manufactories  and  to  painters.  The  use  of  paint  where  lead  exists  is  the 
most  common  source  of  its  absorption  in  this  country ;  and  hence  house  painters 
are  those  most  frequently  affected.  The  paint  called  "  flatting  "  (or  that  which 
is  mixed  with  a  large  amount  of  turpentine,  so  as  to  give  a  flxd,  deady  or  tion- 
glutening  surface)  is  the  most  injurious  to  the  workman.  The  turpentine, 
readily  passing  off  by  evaporation,  carries  with  it  a  small  supply  of  lead,  which 
is  constantly  and  gradually  inhaled,  or  it  is  lefl  on  the  skin  to  be  absorbed, 
or  mixing  with  saliva,  it  gets  into  the  stomach.  By  one  or  all  of  these  w^ays 
the  system  becomes  affected,  first  through  the  circulation  of  the  blood,  and 
8ubse(iuently  by  the  constituent  tissues  of  the  organs  combining,  in  some  form 
or  other,  with  lead,  which  is  thus  deposited  in  them. 

All  ages,  both  sexes,  and  all  classes  are  liable  to  the  poisonous  action  of  this 
metal ;  out  the  workers  in  lead  have  been  at  all  times  the  greatest  sufferers. 
Women  in  this  country  often  suffer  from  lead  colic,  but  it  is  rare  to  find  them 
paralytic;  men  sufier  both  from  the  colic  and  the  characteristic  palsy. 

Symptoms. — The  quantity  of  lead  necessary  to  produce  its  specific  results,  or 
the  time  it  takes  to  accumulate  in  the  system  when  introduced,  is  not  deter- 
mined ;  and  both  the  dose  and  the  time  varies  greatly  in  difierent  individuals. 
Sometimes  all  its  most  pernicious  effects  are  produced  by  one  dose  taken  by 
the  mouth ;  and  then  again,  if  introduced  by  the  skin,  months,  and  even  years, 
may  elapse  before  the  system  is  laid  under  its  influence.  As  a  general  rule, 
however,  a  much  smaller  dose  will  produce  colic  than  is  necessary  to  produce 

palsv. 

When  the  dose  is  of  such  intensity  as  to  produce  colica  Plctonuniy  the  symp- 
toms do  not  differ,  except  in  being  of  greater  intensity,  from  those  which 
mark  ordinary  colic.  There  is  the  same  dragging  and  twisting  pain,  and 
the  same  relief  by  pressure;  the  same  absence  of  fever;  the  same  unhurried 
pulse;  the  same  constipation,  only  more  obstinate;  and,  in  the  worst  cases, 
the  same  vomiting.  Andral,  who  treated  upwards  of  500  cases  at  La  Charit^ 
in  the  course  of  eight  years,  says  it  is  not  strictly  true  that  the  pain  in  lead 
colic  is  always  diminished  on  pressure;  for  in  the  greater  numoer  of  cases 
pressure  neither  augment*^  nor  diminishes  the  pain,  while  in  some  cases  the 
sufferings  of  the  patient  are  increased  by  it.  He  also  says  it  is  as  c*ommon  to 
find  the  abdomen  distended  with  gas  as  to  find  it  drawn  in,  and  the  rectus 
muscle  strongly  contracted  on  both  sides.  The  symptoms  peculiar  to  this 
form  of  colic  are  occasionly  an  attack  of  epilepsy,  and  an  ulcerate<l  state  of 
the  mouth,  accompanied  by  a  blue  line  on  tne  dental  edge  of  the  gum — a  db*- 
covery  wliich  the  profession  owes  to  the  careful  observation  of  Dr.  Burton. 

The  duration  of  the  constipation  which  attends  colica  Pijctonum  is  very 
various.  Three  or  four  days  may  elapse  before  a  stool  is  procured,  and  when 
the  case  is  early  submitted  to  medical  treatment,  seldom  more  than  a  few 
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hours;  but  fifteen  days  have  been  kno¥m  to  elapse  without  a  stool.  As  sood 
as  the  bowels  act,  the  great  severity  of  the  disease  is  mitigated ;  every  symp- 
tom is  gradually  relieved,  and  the  disease  generally  terminates  within  t 
week. 

But  when  palsy  is  the  result  of  the  absorption  of  lead,  a  painful  state  of  the 
arras  often  precedes  it,  as  well  as  repeated  attacks  of  the  characteristic  cotie. 
The  nerves  of  the  forearm  and  hand  become  first  affected,  and  the  afiection  is 
in  general  limited  to  the  upper  extremities,  the  extensor  muscles  of  the  hands 
and  fingers  become  paralyzed,  so  that  when  the  arms  are  stretched  out,  the 
hands  hang  down  by  their  own  weight,  causing  what  the  patients  term  "irrirf- 
drop,**  The  disease  may  be  sometimes  seen  limited  to  one  finger.  More 
commonly,  however,  it  affects  the  whole  arm,  and  sometimes  so  completelv 
that  the  patient  can  execute  no  movement  ¥rith  it ;  and  when  lifted  up,  it 
falls  like  an  inert  mass.  Sometimes  the  extensor  muscles  of  the  limb  are 
alone  affected ;  and  in  this  case  the  hand  is  often  strongly  closed  by  the  pow- 
erful and  unresisted  action  of  the  flexors.  When  the  case  continues  for  a  few 
weeks,  the  posterior  surface  of  the  forearms  (where  the  extensor  muscles  are 
situated)  is  rendered  quite  concave,  from  atrophy  and  consequent  shrinking 
of  the  muscles.  The  arm  loses  its  plumpness,  and  even  the  interosseous  mem- 
brane may  be  felt.  The  muscles  of  the  ball  of  the  thumb  are  also  in  a  simi- 
larly wasted  state.  In  general  both  arms  are  palsied,  but  not  equally  so,  one 
being  slightly  more  affected  than  the  other.  Supposing  both  sets  of  muscles 
to  be  equally  palsied,  the  patient  usually  recovers  the  use  otiheflexon  before 
that  of  the  extensors,  so  that  he  can  carry  a  weight  hanging  in  his  hand  before 
he  can  shave  himself.  This  restoration  of  the  lost  power  is  usually  accom- 
panied  by  more  or  less  pain.  The  duration  of  the  palsy  under  any  treatment 
IS  always  long,  and  often  lasts  many  months,  and  in  some  cases  years.  Both 
colic  and  palsy  may  occur  an  indefinite  number  of  times.  When  epilepsy  is 
produced,  the  fit  does  not  differ  from  epilepsy  due  to  other  causes. 

Diagnosis. — The  colic  of  lead  poisoning  can  only  be  distingubhed  from 
ordinary  colic  by  the  history  of  the  case,  and  by  the  blue  line  on  the  dental 
edge  of  the  gums,  but  wliirh  is  present  only  wliere  the  teeth  or  their  .-numps 
are  in  the  alveoli,  and  ceases  where  a  tooth  is  completely  wanting. 

The  palsy  is  to  be  distinguished  from  cerebral  paraplegia  by  the  hL?tory  of 
the  case,  by  the  integrity  of  the  intellect,  and  by  the  blue  line  on  the  gum.  A 
most  important  means  of  diagnosis  in  paralytic  affections  is  the  electric  cur- 
rent properly  administered.  The  excitability  of  the  muscles  is  always  much 
diminished  in  paralysis  from  lead,  as  Dr.  Althaus  clearly  shows,  and  often  it 
is  entirely  lost.  Such  is  the  case,  not  only  when  the  muscles  are  atrophied, 
but  when  the  bulk  of  the  muscles  is  only  slightly  diminished;  and  even  after 
the  voluutiiry  movements  have  regained  their  former  jx)wer,  the  excitability 
of  the  muscles  to  the  electric  current  still  remains  impaired.  The  relation  of 
the  muscles  to  the  stimulus  of  Faradization  helps  in  doubtful  ca^^es  to  estab- 
lish the  diagnosis,  as  the  excitability  of  the  muscles  is  always  either  lost  or 
diminished  iu  lead  palsy,  whilst  it  is  normal  in  spontaneous  pamlysb*.  There- 
fore, when  the  ;/a/.<c?rx  of  a  paralijtie  limb  move  well  under  the  injiuence  of  the 
electric  current,  we  may  foirly  conclude  thnt  there  is  no  lead  in  the  syi<lem 
(Althaus  On  Puralt/siM^  Xeura/gia,  dr.,  p.  72.) 

Prognosis. — The  termination  of  lead  colic,  exce[)t  where  the  dose  hjis  been 
in  such  excess  as  to  produce  death  in  a  few  hours,  is  always  favorable;  and 
those  case.-*  which  prove  fatal  are  generally  such  as  have  been  exj>*>se<l  to  the 
cumulative  influence  of  lead  for  a  long  time,  and  who  have  been  intemperate. 

The  palsy  does  not  appear  greatly  to  aflect  the  health  of  the  patient;  but 
in  some  cases  it  has  hitherto  not  been  cured  or  relieved.  In  general,  how- 
ever, the  patient  recovers,  although  perhaps  not  completely.  Drs.  (nirrod 
and  J.  W.  Bogbie  have  satisfactorly  demonstrated  that  lead  poisoning  of  the 
system  exerts  a  remarkable  influence  as  a  j)redisj)osing  cause  of  gout ;  and 
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my  friend,  Dr.  W.  England,  of  Winchester,  as  the  result  of  his  experience, 
spontaneously  volunteered  to  me  a  similar  remark.  Inveterate  forms  of  dys- 
pepia  may  be  traced  in  many  cases  to  the  influence  of  salts  of  lead  in  the 
dnnking-water,  its  pernicious  influence  expressing  itself  differently  in  differ- 
ent constitutions,  although  never  amounting  either  to  colic  or  to  paralysis. 

Treatment. — The  treatment  of  colica  Pictonum  is  extremely  simple.  The 
objects  to  be  obtained  are  to  procure  stools,  a  copious  discharge  of  urine,  and 
perspiration,  with  a  view  of  eliminating  the  poison  from  the  body.  To  allay 
pain  is  also  an  urgent  necessity.  For  these  purposes  five  grains  of  calomel, 
fifteen  grains  of  jalap,  and  one  grain  of  opium,  should  be  administered  as 
soon  as  the  patient  is  seen ;  and  at  the  end  of  two  hours  about  two  ounces  of 
camphor  mixture,  combined  with  a  drachm  of  sulphate  of  magnesia  and 
twenty  minims  of  tincture  of  hyoscyamus  may  be  given  every  two  or  every 
four  hours,  till  the  bowels  are  freely  evacuated,  when  relief  more  or  leas  com- 
plete is  obtained.  The  mixture  should  be  continued  at  proper  intervals  for 
three,  four,  or  five  days,  when  the  patient,  though  greatly  weakened,  has  in 
general  recovered. 

In  a  few  cases,  however,  the  pain  continues,  and  with  considerable  severity, 
after  the  bowels  have  been  freely  evacuated.  The  practice  in  these  instances 
is  to  apply  a  blister  to  the  epigastrium,  and  to  keep  the  blister  open  for  a  few 
hours;  and  this  additional  application  will  generally  complete  the  cure. 

The  patient  is  also  much  relieved  if  placed  in  a  warm  bath,  and  at  the 
same  time  directed  to  inject  repeated  enemata  of  hot  water,  that  stools  may 
be  readily  obtained.  In  the  aosence  of  the  warm  bath,  a  large  linseed  or 
mustard  poultice  should  be  applied  over  the  abdomen. 

With  respect  to  the  cure  of  lead  palsy,  an  endless  variety  of  treatment,  both 
local  and  general,  has  been  tried,  but  with  so  little  positive  result  that,  when 
the  patient  has  recovered,  it  has  been  doubtful  whether  it  has  been  owing  to 
the  great  length  of  time  that  has  elapsed,  or  to  the  medicines  he  has  been 
taking.  It  has  been  believed  that  sulphur  has  the  power  of  neutralizing  the 
effects  of  lead  by  forming  some  innocuous  compound  with  it.  It  is  not 
known,  however,  whether  any  such  compound  is  really  formed,  but  a  remedy 
of  a  very  useAil  kind  exists  in  the  form  of  a  sulphur  hath  (Todd).  The 
ingredients  of  this  bath  consist  of  from  two  to  four  ounces  of  the  sulphuret  of 
potassium,  mixed  with  from  twenty  to  thirty  gallons  of  water.  The  ergot  of 
rye  {secale  cornutum)  has  been  said  to  produce  a  considerable  increase  in  the 
power  of  the  flexor  muscles  of  the  arm  in  about  a  fortnight,  and  the  improve- 
ment gradually  extends  to  the  flexors,  till  at  the  end  of  about  three  months 
the  patient  has  recovered.  This  may  have  been  the  natural  result  of  elimina- 
tion of  the  lead.  The  experiments  of  Orflla  long  ago  rendered  it  probable 
that  lead  is  removed  from  the  body  by  the  kidneys ;  and  iodide  of  potassium 
promotes  the  elimination  of  lead  m  this  way.  It  may  be  used  with  advan- 
tage combined  or  not  with  the  citrate  of  iron,  the  use  of  iron,  in  some  form  or 
other,  having  been  found  of  benefit  in  cases  of  palsv  from  lead  contamination. 
Dr.  Parkw  has  chemically  proved  that  lead  can  fee  made  to  pa.'ss  off*  by  the 
urine,  by  the  action  of  iodide  of  pota/ssium,  in  the  same  way  as  mercury  is 
known  to  be  eliminated. 

.  The  principle  uj)on  which  the  iodide  of  potassium  acts  has  been  pointed  out 
in  a  most  interesting  manner  by  Melsens.  He  assumes  that  the  lead  is  in 
actual  union  with  the  affected  tissues,  being  retained  among  them  as  an  insolu- 
hie  compound.  The  iodide  of  potassium,  after  itrt  absorption  into  the  blood, 
combines  with  the  lead,  and  forms  with  it  a  new  and  soluble  salt.  The  poison 
is  thus  lil>orated  from  it^  union  with  the  injured  part,  dissolved  out  from  the 
damage<l  fibre,  and  once  more  set  afloat  in  the  circulation.  Tints  the  poison 
and  the  remedy  are  cast  out  together  by  the  urine  (Mki>»en8,  William 
BuDD).  It  is  necessary,  however,  to  notice  the  dangerous  phenomena  which 
may  at  first  su]H>rveue  on  the  administration  of  iodide  of  potassium  in  cases  of 
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lead  poinoning;  and  great  caution  is  necessary  in  the  employment  of  thi$ 
rcrnedy  in  man  for  the  first  few  days.  At  the  moment  wnen  the  metallic 
compoundn  fixed  in  the  body  become  dissolved  or  transformed,  the  phenomena 
of  acute  poisoning  may  occur,  caused  by  their  liberation.  So  much  is  tlii« 
the  case,  that  the  treatment  mav  be  supposed  to  be  at  first  hurtful  rather  than 
boneficiah  The  patient  should  have  iNBside  him  a  graduated  solution  of  tlie 
iodide  of  poUmiilum;  and  should  begin  with  a  small  dose  (fifteen  grains  during 
the  twenty-four  hours),  and  afterwards  increase  or  diminish  it  according  lo  his 
pains  and  sensations  (  Mei>}EN8). 

(lalvanisni,  in  the  form  of  Faradization,  ought  to  be  used  as  a  local  stima- 
lant  to  the  ner\'es,  with  the  precaution  that  its  application  is  not  to  be  con- 
tinued too  long  ea(;h  time.  Ten  or  fifteen  minutes,  at  three  different  periods 
of  the  (lav,  or  of  every  second  day,  and  persevered  in  for  not  leas  than  foar 
wetikn,  will  Ix;  found  of  great  service  (Todd,  Altiiaus).  The  beneficial  in- 
fluence will  follow,  although,  in  the  commencement  of  the  treatment,  even  a 
current  of  very  high  tension  does  not  cause  any  movement  whatever  in  the 
j)aralyzed  nnLsclos.  In  such  cases  the  beneficial  influence  seems  attributable 
to  the  restoration  of  mobility  to  the  molecules  of  nerve  and  muscle  by  an  in- 
duced current,  and  which  is  necessary  to  enable  them  to  be  physiologically 
active.  Severe  shocks,  esixjcially  in  the  commencement  of  the  treatment, 
shouhl  therefore  be  carefully  avoided,  as  by  such  the  weakened  excitalnlitT 
of  nerve  and  muscle  may  be  reduced,  in  plac«  of  being  fostered  and  developed 
(Altiiats,  1.  c,  p.  112  and  119).  It  would  be  rational,  however,  to  defer 
the  application  of  giilvauism  till  the  lead  has  been  completely  eliminated. 


ERGOTISM. 

Latin  Eg.,  Morbus  cerealh;  French  Eq  ,  ErgoHame;  German  Eg.,  Mutterkomhnmi; 

Italian  Eq  ,  Ergoiismo. 

Definition. — .1  train  of  morbid  phenomena  produced  by  thf  i^lo^r  nnd  r%^m^' 
lativr  (wtioit  i>f  a  specific  poi'*on  in  a  fun ^hj*  peculiar  to  wheat  and  nj**,  and  trhirh 
(//r<x  /'Mf  to  convuiftioni<y  gangrene  of  the  extremities,  and  death,  or  to  j**rtnpfoiM 
of  at  health. 

Historical  Notice  and  Pathology. — Krgotisiu  is  a  disease  ver\-  little  kn«»wn 
in  this  country:  but  it  is  nt>t  untK^juent  that  diseasi'd,  unrijH.\  or  damastil 
grain  of  any  kind,  and  t^jHviallv  ri/e,  b»observe<l  to  Ik*  injurious  to  tht  animal 
eii)noniy.  Wheat,  rice,  and  sueli-like  grains,  are  etjually  injuri«>us  when  simi- 
larly unsound:  and  the  nn>st  frtHjuent  form  of  this  inisoundn»^s  (^^u^L•it^>  in  the 
develi>pinent  of  a  fuiuxus  (the  KrgofiFtia  abort! faci^itJ*  or  cink-^por  ii{«'U  the 
gniin,  to  which  the  name  of  mjot  ha.'vlKvn  given.  In  this  frg«»t  fuuiru*  thrre 
is  a  huire  proportion  of  tixed  oil  (.  WiuiiKR^.  A  morbid  state  is  ^\\*\  to  he 
pnuhuvd  by  variiHis  other  |)ois4)nous  fun^ri, -^urh  as  the  Amanita  nioAtfiritt  and 
citmria:  tlie  llupoithtjlbnu  snnguineam:  and  by  plant>  sueh  a.^  th*.-  Lfi/imn  ^inn- 
lentmn  beiiiir  iniiiirkHl  with  the  irrain.  A  nn»st  ehar:utori>tie  rihen*>mt'0«>D 
whieh  results  is  a  tonu  of  «r»ui.L:ri'ne  whieh  tollow>  a.>  a  sjwitio  »lftM-t  **i  the 
j>*>isou  in  parts  riMuote  t'n.>m  tlie  souree  of  eireuhitit»n.  It  is  a  s{.tei'i«.-s  .»f  m^T- 
titieatiou  whieh  has  not  luvn  mueh  si.vn  in  thU  niuritry.  but  L-  wril  knt»wn. 
and  has  Ikvu  fn.**iuently  iibsorvisi  in  tlitlerent  |nirt*  ^f  Kunn»t-.  pani'Milarly  in 
FnuKV,  in  >Minf  di>triels  of  whieh  it  has  Ixvn  n'[x  at«illy  ku«twu  !•»  prevail  a? 
an  eiuh'Tuie  di<ea-e,  where  rv*'  f«»rius  the  priueipai  f.^Hl  uf  tin*  iuliabitancs. 
The  er*f'f  or  rurksj-ur  in  nte  is  onlv  apt  to  o^rur  an«-r  v^ry  rainy  »ir  m«»i.-t  -^^i- 
si»iis.  In  thi>  di^ax'  the  irrains  of  rye  ;:n»w  ii»  a  lar^*.-  *i/.»-.  a'.i(fiin-  a  hlai-k 
ivlor,  a!»d  havo  a  o»iupai*t,  homy  e».»u>istentv.  Th«.*  attt-nti^u  t»f  th»*  puhiie 
was  tirsr  i-alKd  t«»  thr  jK.vuliar  m«»rtitieatiun  uhl»h  f'»Il-'W-  th*  Mr*-  *>i  thi>  dis- 
easitl  rvf  bv  M.  IXwlan.!.  in  the  J'jurnal  dei*  Sioin.*  for  1»»7^>.      lie  •l«H.'nb«f«l 
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the  appearance  of  the  afiected  parts,  and  mentions  that  fowls  fed  with  the 
grain  soon  died.     In  1694  its  frequent  occurrence  is  noticed  at  Sologne,  and  it 

f prevailed  amongst  the  patients  of  the  H6tel  Dieu  of  Orleans.  The  upper  and 
ower  extremities  of  those  suffering  from  the  disease  "grew  as  dry  as  touch- 
wood and  as  emaciated  as  Egyptian  mummies."  In  1710  it  was  again  the 
subject  of  treatment  in  the  Hotel  Dieu  at  Orleans,  from  its  extreme  preva- 
lence in  the  neighborhood.  About  fifty  people,  men  and  children,  were  ad- 
mitted that  season  into  the  hospital.  During  tliirty-three  years  the  endemic 
appeared  three  or  four  times,  and  always  in  those  rainy  or  moist  seasons  in 
wnich  the  r}'e  contained  a  large  proportion  of  the  cocksimr — more  than  a 
fourth.  The  mortification  always  began  in  the  toes,  and  extended  s^radually 
along  the  foot  and  leg,  till  it  sometimes  rose  to  the  upper  part  of  tne  thigh. 
In  some  patients  the  gangrened  part  came  away  of  its  own  accord ;  in  others 
It  became  necessary  to  assist  nature  by  amputation.  In  some  instances  death 
succeeded  to  amputation,  the  disease  having  continued  to  extend  to  the  trunk 
of  the  body.  It  is  particularly  mentioned  in  a  report  on  the  subject  to  the 
Royal  Academy  of  Sciences  at  Paris,  that  the  rye  of  Sologne,  in  the  year 
1709,  contained  fully  one-fourth  part  of  the  cockspur.  The  disease  generally 
began  in  one  or  both  feet,  with  pain,  redness,  and  a  sensation  of  heat  as  burn- 
ing as  fire.  At  the  end  of  some  days  these  ^symptoms  ceased  as  quickly  as 
they  had  come  on,  when  the  sensation  of  extreme  heat  was  changed  to  cold. 
The  part  affected  became  black,  like  a  piece  of  charcoal,  and  as  dry  as  if  it 
had  been  passed  through  fire.  A  line  of  separation  tended  to  form  between 
the  dead  and  the  living  parts,  like  that  which  appears  in  the  separation  of 
a  slough  produced  by  the  application  of  the  cautery. 

The  disease  prevailed  in  Switzerland  in  1709  and  1716,  and  is  described  by 
Langius,  of  Lucerne.  M.  Grarroud,  a  physician  of  Dauphiny,  where  the 
disease  prevailed  in  1709,  makes  some  very  impprtant  observations  on  the 
different  symptoms  apt  to  predominate  in  different  individuals.  Some  pa- 
tients suffered  very  violent  pain,  with  an  insufferable  sensation  of  heat,  al- 
though the  part  felt  cold  to  the  touch.  In  other  patients  redness,  with  much 
swelling,  supervened,  attended  by  fever  and  delirium.  The  separation  of  the 
dead  parts  from  the  living  took  place  with  excnunating  pain.  The  gangrene 
was  not  in  ever^'  instance  dry.  Animals  are  found  to  die  of  the  specific  gan- 
grene when  forced  to  swallow  the  diseased  rye;  and  they  refused  to  eat  ibod 
containing  it. 

The  exiHiriments  and  observations  of  Tessier  show  that  a  given  quantity  is 
required  to  produce  the  specific  effects,  and  that  the  action  of  the  poison  is 
cumulative.     Do  the  fungi  continue  to  be  developed  in  the  blood  ? 

The  history  of  some  case«  of  mortification  of  the  limbs  related  by  Dr. 
Charlton  Woolaston,  in  the  Philofiophiail  TrauMtcfioufi  for  1702,  shows  that  it 
may  occur  in  this  country  from  eating  wheat  disejised  similarly  to  the  rye; 
and  Sir  William  Wilde,  of  Dublin,  has  recorded  its  occasional  occurrence  in 
Ireland. 

Symptoms. — The  gangrenous  form  of  ergotism  is  ushered  in  by  excessive 
lassitude,  more  or  less  protracte<l,  and  accompanied  with  fever ;  the  extremi- 
ties becom(»  painful,  cold,  and  rigid,  benumbed,  and  almost  insensible,  and 
are  with  difhculty  capable  of  movement.  Severe  internal  pains  of  the  limbs 
prevail  (acrodynia),  greatly  aggravated  by  heat.  It  extends  by  degrees 
from  the  tcK's  to  the  legs  and  thighs,  and  from  the  fingers  to  the  arms  and 
shoulders,  when  sphacelus  sui)ervenes.  With  the  exception  of  slight  febrile 
heat,  the  constituticmal  disturbance  appears  to  he  slight,  and  in  this  resjx>ct 
resembl(»s  scurvy.  Kicker  has  rec^ently  diwrilHMi  the  early  symptoms  of  a 
case  of  poisoning  by  bread  containing  ergot,  A  family  of  six  |x»rsons  partook 
of  the  bread,  and  all  suffered  from  the  same  symptoms — namely,  dryness  of 
the  throat,  <*pigastric  oppression,  nauseous  taste,  muc<)us  and  biliary  v<miit- 
ing,  vertigo,  stujwr,  and   diarrhcea  (Nexv  Syden,  SfM^iety  Year-Book,  1861). 
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Seeing  that  symptoms  vary  greatly  in  severity,  probably  in  proportion  to 
the  amount  of  diseaiscd  food  taken,  and  the  poisonons  nature  of  the  particular 
fungus  which  affects  it,  we  may  have  the  expression  of  some  phenomena 
more  fully  than  others — for  example,  acrodpiia.  Under  this  name  Oiomel 
described  a  painful  affection  of  the  wrists  and  ankles  which  prevailed  in 
Paris  in  1827,  1828,  and  1829.  It  was  then  so  prevalent  among  the  soldiers 
in  the  barracks  of  Lourcine,  that  560  men  were  affected  out  of  700 ;  and  in 
that  of  Comtille,  200  men  out  of  500.'  Since  1828  no  case  has  been  recorded 
in  the  barracks  or  military  hospitals  (Parkes).  In  1859  M.  Barudel  observed 
three  cases  in  the  military  prison  at  Lyons ;  and  in  spite  of  negative  results 
of  the  examination  of  the  quality  of  the  food,  Dr.  Parkes  is  inclined  to  believe 
that  the  cause  lay  there,  and  probably  in  ergot  of  the  flour  {Army  Medund 
Department — Sanitary  Report  for  1860,  p.  358). 

The  general  train  of  symptoms  produced  by  the  use  of  diseased  grain  as- 
sumes two  forms — namely,  the  spasmodic  or  the  gangrenous.  The  spasmodic 
form  commences  with  a  sense  of  tingling  or  itching:  in  the  feet,  followed  by 
cardialgia  and  similar  tingling  sensations  in  the  hands  and  head.  Violent 
contractions  of  the  hands  and  feet  follow,  which  seem  to  affect  each  partic- 
ular joint,  and  the  pain  is  said  to  resemble  that  of  a  dislocation.  The  sensa- 
tions are  also  sometimes  described  as  of  a  bruising  kind ;  and  the  body  is 
bathed  in  copious  sweats.  The  symptoms  intermit  during  intervals  of  two  or 
three  days  of  a  remission  at  one  time.  Drowsiness,  gidaincss,  indistinctnen 
of  vision,  and  an  irregular  gait  are  constant  phenomena.  Coma  and  epilep- 
tic convulsions  are  apt  to  supervene,  which  generally  indicate  a  fatal  result 
An  enormous  appetite  accompanies  this  train  of  evils.  Spots  like  those  of 
purpurea  appear  on  the  face,  and  the  disease  rarely  abates  before  the  third 
week. 

Treatment. — Considerable  differences  of  opinion  prevail  regarding  the 
treatment  of  this  dietlc  disease.  The  cause,  in  the  first  instance,  must  be 
ascertained  and  removed.  To  obviate  the  effects  it  has  already  produced,  the 
constitutional  treatment  must  be  directed  to  improve  the  state  of  the  blood. 
Tonics  and  stimulants  are  to  be  administered,  after  a  free  emplo^Tuent  of 
evacuant  remedies,  to  clear  out  the  alimentary  canal  completely.  The  chlo- 
rates of  potash  and  of  soda,  with  antispasmodics,  tonics,  and  narcotics,  are 
esi)ecially  indicated.  Camphor,  mmk^  ammonia,  capsicum,  may  be  particu- 
larly mentioned ;  and  the  strength  of  the  patient  is  to  be  supix>rted  by  light 
nourishing,  and  wholesome  food. 


DELIRIUM   TREMENS. 

Latin  Eq.,  Ddirium   nlroholinnn  ;    French  Eq.,  Delirium    f7'emens ;  Germax  E<J., 
Delirium  tmneyis — Syn.,  Sduff.nvahn  si?tn;  ITALIAN   Eq  ,  Drliriutn  trrtnena. 

Definition. — A  train  of  morbid  phenomena,  produced  by  the  slmv  and  cmwm- 
lative  action  of  alcohol,  in  the  various  for mj<  in  which  it  is  u^ed  a^s  a  drink.  De- 
lirium ?.H  one  of  the  most  prominent  features  of  the  morbid  state,  which  is  other- 
wise characterized  by  hallucinations,  dread,  tremors  of  the  tendons  and  muscles  of 
Hie  hands  and  limbs,  watchfulness,  absence  of  i<Ieep,  great  frequency  of  pulse.  A 
thi4*k,  creamy  fur  loads  the  tongue,  and  a  cool,  humid,  or  perspiring  surface  pre- 
vails;  while  the  patient  gives  forth  a  peculiar  odor,  of  a  saccharo-alcoholic  descrip- 
tion, more  or  lc.'<s  strong. 

Pathology. — This  disease  has  only  been  recognized  and  described  .«ince  the 
beginning  of  this  century.  The  Experimental  Inquiry  of  Dr.  John  Percy,  in 
18*^9,  illustrating  the  physiological  action  of  alcohol ;  an  inquiry  into  the 
Physiology  of  Temperance,  by  Dr.  Carpenter;  the  recent  Pathological  ObservQ- 
tions  an  the  Bodies  of  Known  Drunkard^^,  by  Drs.  Roei?ch  and  Francis  Ogston 
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(1855) ;  and,  lastly,  a  most  able  and  interesting  review  on  the  "  Treatment  of 
Delirium  Tremens,"  in  the  Brit  and  For.  med.-Chir,  Review  for  October, 
1859,  are  contributions  which  have  placed  on  a  more  sure  foundation  our 
previous  theoretical  information  regarding  morbid  states  which  follow  the 
persistent  use  of  alcohol. 

The  term  akoholism  is  used  to  denote  various  symptoms  of  disease  attending 
morbid  processes  of  various  kinds  which  are  capable  of  being  traced  to  the 
use  of  stimulants  containing  alcohol.  The  imme<liate  effects  of  intemperance 
in  the  use  of  alcoholic  fluids,  the  nature  of  delirium  tremens,  and  of  spontane- 
mis  combustion,  may  be  embraced  under  the  general  designation  of  alcoholism. 
This  term  is  used  in  the  sense  analogous  to  that  in  which  we  use  the  terms 
mercurialisMy  ergotism,  narcotism,  and  the  like, — the  agents  inducing  these 
specific  states  acting  after  the  manner  of  a  cumulative  poison.  The  progress 
of  modern  science  has  distinctly  demonstrated  the  poisonous  action  of  alcohol ; 
and  an  account  of  the  nature  of  delirium  tremens,  as  well  as  the  grounds  on 
which  its  treatment  must  be  based,  are  now  alike  founded  on  this  knowledge. 
Tiedemann  and  Gmelin  in  1820,  and  Magendie  in  1823,  detected  alcohol  by  its 
odor  in  the  blood.  The  fluid  found  in  the  ventricles  of  the  brain  had  also 
been  observed  to  have  the  smell,  the  taste,  and  the  inflammability  of  gin  (Sir 
A.  Carlisle).  In  1828  it  was  theoretically  advanced  by  Leov^flle  that 
delirium  tremens  consisted  in  an  exalted  state  of  the  vital  powers  of  the  brain, 
excited  by  molecules  saturated  with  alcohol  absorbed  from  the  surface  of  the 
stomach  and  bowels,  and  carried  into  the  current  of  the  circulation.  Now  it 
is  a  matter  of  fact,  determined  by  direct  experiment,  as  well  as  by  casual 
observation,  that  alcohol  is  absorbed  directly  into  the  circulation,  and  is  capa- 
ble of  acting  as  a  direct  poison  upon  the  nervous  tissue  through  which  the 
infected  blcKKi  circulates.  Alcohol  has  been  found  in  the  blood,  in  the  urine, 
in  the  bile,  in  the  fluid  of  the  serous  membranes,  in  the  brain-matter,  and  in 
the  liver  (Percy,  Ogston).  Its  odor  can  be  easily  detected  in  the  breath, 
and  the  habitual  immoderate  drinker  exhales  a  distmct  alcoholic  and  saccha- 
rine odor  more  or  less  strong.  His  clothes  at  last  acquire  a  spirituous  aroma, 
every  part  of  his  body  being  long  thoroughly  imbued  with  alcohol  (Craigie). 
This  odor  is  generally  so  well  expressed  in  cases  of  delirium  tremens  that  a 
place  has  been  given  to  a  statement  of  the  fact  amongst  the  characters  em- 
bodied in  the  definition.  Dr.  Percy's  experiments  directly  support  these 
statements,  and  prove  at  the  same  time  the  great  rapidity  with  which  alcohol 
passes  into  the  current  of  the  circulation.  He  injected  strong  alcohol  into 
the  stomachs  of  dogs  ;  and  within  two  minutes  after  completing  the  injection, 
their  respiratory  and  cardiac  movements  ceased ;  the  stomach  was  found 
nearly  empty  after  death,  whilst  the  blood  was  highly  charged  with  alcohol. 

I  once  had  an  opportunity  of  examining  the  body  of  a  person  who  for  many 
vears  had  i>een  in  the  habit  of  drinking  daily  a  large  (juantity  of  brandy. 
Se  died  of  typhoid  asthenia,  with  characteristic  degeneration  of  nearly  every 
important  organ  of  the  body  and  of  the  bloodvessels.  The  fluid  collected 
from  the  cavities  of  the  brain,  consisting  of  serum  and  some  blood,  contained 
2.6  per  cent,  by  volume,  and  2.1  per  cent,  by  weight,  of  alcohol.  This  quan- 
titative analysis  was  made  for  me  by  my  friend  Dr.  F.  S.  B.  F.  De  Chaumont, 
with  Giessler's  vaporimeter. 

The  pernicious  eflfects  of  the  continuous  use  of  alcoholic  stimuli  on  the 
organs  and  tissues  of  the  body  have  been  deduced  from  a  careful  study  of  the 
morbid  appearances,  of  a  chronic  kind,  met  with  in  the  bodies  of  individuals 
known  to  have  live<l  intemi)erate  lives,  and  who  had  perished  suddenly  from 
the  efl!ecb<  of  accident,  suicide,  or  homicide,  and  while  apparently  in  ordinary 
health  and  activitv.  The  extent  of  the  chronic  changes  in  the  various  organs 
of  these  individuals  is  found  to  have  been  far  in  excess  of  what  could  have 
been  reasonably  lookcnl  for  in  a  like  number  of  persons  of  the  same  age,  and 
of  temperate  habits,  suddenly  cut  ofl*  while  apparently  in  average  health  and* 
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vigor.     The  cumulative  effects  of  long-continued   intemperance  have  been 
clearly  proved  by  Dr.  Ogston's  observations ;  and  the  results  of  his  poet-mor- 
tern  inspections,  on  the  whole,  support  the  conclusions  which  have  been  arrived 
at  on  theoretical  grounds  as  to  the  injurious  effects  of  alcohol  in  excess.    The 
following  statements  contain  a  summary  of  these  results:  (1.)   Thenervcm 
centres  present  tlie  greatest  amount  of  morbid  change,  the  morbid  appearances 
within  the  head  extending  over  92  per  cent,  of  those  examined.     Bythb 
observation  the  theoretical  remarks  of  Leovdille,  Craigie,  and  Carpenter  are 
clearly  established.     (2.)  TJie  changes  in  the  respiraiary  organs  succeed  in  fre- 
quency those  of  the  nervous  centres,  yielding  a  percentage  of  63.24  of  thoee 
examined.     (3.)  Morbid  cJianges  in  the  liver  are  next  in  order  of  frequency, 
and  are  due  to  enlargement,  granular  degeneration,  the  nutmeg-like  conges- 
tion, and,  lastly,  the  fatty  state.     (4.)  Next  to  changes  in  the  liver  come  those 
in  the  heart  and  large  arteries,     (5.)  Next  are  those  of  the  kidneys.    (6.) 
Least  frequent  of  all  are  morbid  changes  in  the  alimentary  canal. 

Two  orders  of  changes  may  be  observed  to  result  from  intemperance  in  the 
use  of  alcoholic  fluids — namely,  one  set  of  long  duration,  or  which  at  least 
must  have  taken  some  considerable  time  before  they  could  be  completed; 
another  set  of  shorter  duration,  and  which  probably  are  more  closely  connected 
with  the  immediate  symptoms  which  precede  the  fatal  event. 

The  abnormal  changes  in  the  cranium,  the  substance  of  the  brain,  its  con- 
volutions and  cerebral  ventricles,  all  indicate  the  prolonged  action  of  a  morbid 
poison.  The  prolonged  action  of  the  alcoholic  poison  on  the  cranial  contents 
IS  to  produce  induration  of  the  cerebral  and  cerebellar  substance  in  by  far  the 
largest  number  of  cases,  coincident  with  an  increased  amount  of  subarachnoid 
serum ;  while  the  steatomatous  degeneration  of  the  small  arteries  leads  to 
atrophy  of  the  convolutions  and  a?c?ema  of  the  brain. 

When  spirituous  liquors  are  introduced  into  the  stomach  they  tend  to  coaso- 
late,  in  the  first  instance,  all  albuminous  articles  of  food  or  fluid  with  which 
they  come  in  contact ;  as  an  irritant,  they  stimulate  the  glandular  secretions 
from  the  mucous  membrane,  and  ultimately  lead  to  permanent  congestion  of 
the  vessels,  to  spurious  melanotic  deposit  in  the  mucous  tissue,  and  to  thicken- 
ing of  the  gastric  substance.  By  the  veins  and  absorbents  of  the  stomach  the 
alcohol  mixes  with  the  blood,  and  immediately  acts  as  a  stimulant  to  all  the 
viscera  with  which  it  is  brought  in  contact.  The  functions  of  the  brain  are 
at  once  stimulated,  and  ideas  follow  in  more  rapid  succession ;  the  liver  is 
excited  to  secrete  an  excess  of  sugar,  by  the  immediate  action  of  the  stimulant 
on  its  tissue  ( Dits.  Harley  and  Bernard).  The  flow  of  urine  is  excited  in 
a  similar  manner. 

In  these  effects  it  is  impossible  not  to  recognize  the  operation  of  an  agent 
most  pernicious  in  its  ultimate  results,  when  taken  in  habitual  excess;  but 
most  valuable  as  a  remedial  agent,  when  its  action  is  understood  and  appreci- 
ated (consult  Dr.  Anstie's  valuable  work  on  Sfimulajit^  and  Narc4)ticj*:  their 
Mutual  Rclation^i).  The  mere  coagulation  of  the  albuminous  articles  of  food 
and  fluid  is  very  different  from  that  effected  by  the  gastric  fluids,  and  tend:* 
to  render  the  articles  more  difficult  of  solution  by  the  gastric  juice. 

In  these  facts  it  is  impossible  not  to  recognize  that  alcohol  being  absorbed, 
a  double  series  of  morbid  results  ensue.  On  the  one  hand,  a  tniin  of  phenom- 
ena are  induced,  partly  of  a  chemical  nature  and  partly  phy, biological  or  viini 
The  general  nutrition  of  the  body  suffers;  and  a  bad  state  of  health  is  at  last 
induced,  of  a  peculiar  kind,  sometimes  described  as  the  *'  drutikarcTs  cachexia 
or  dy.<craslny  This  state  of  the  system  is  characterized  by  positive  irritation, 
which  very  soon  succeeds  to  the  intemperate  use  of  alcohol,  and  which  is 
manifested  in  a  variety  of  ways ;  sometimes  by  an  unnaturally  voracious 
appetite ;  but  those  who  over-indulge  in  the  use  of  such  stimuli  subsequently 
suffer  a  total  disreslish  for  food ;  they  become  unable  to  eat,  and  dyspeptic 
symptoms  of  various  kinds  betray  the  irritable  state  of  the  alimentary  canal, 
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such  as  stomach-ache,  the  frequent  generation  of  gases,  water-brash,  heart- 
bum,  squeamishuess,  vomiting,  and  palpitations  of  the  heart.  A  constipated 
condition  of  the  intestines,  attended  with  deficiency  in  the  power  to  expel  their 
contents,  is  very  soon  established,  and  sometimes  ascribed  to  the  deficient 
secretion  of  bile,  which  is  known  not  to  be  secreted  in  due  quantity ;  and  there 
is  every  reason  to  believe,  although  the  fact  is  not  proved,  that  its  quality  is 
deteriorated.  Its  functional  agency  on  the  food  and  fluids  in  the  intestines  is 
therefore  diminished. 

If  we  follow  the  course  of  alcoholic  absorption  through  the  vascular  and 
pulmonary  system,  it  is  found  unquestionably  to  retard  the  motion  of  the 
olood,  while  it  produces  a  temporary  increase  in  the  action  of  the  heart,  and 
a  congestion  of  the  whole  system  of  the  pulmonary  capillary  vessels.  Respi- 
ration is  thus,  in  the  first  instance,  rendered  from  four  to  six  times  more  fre- 
quent per  minute  than  it  otherwise  is ;  and  various  symptoms  of  accumulation 
of  blood  within  the  chest,  and  pulmonary  congestion  especially,  are  apt  to 
occur.  A  short,  tickling  cough  is  a  most  constant  phenomenon.  Dr.  Craigie 
remarks  that  all  the  spirit-drinkers  whom  he  has  ever  seen  or  known  have 
been  either  subject  to  chronic  cough  or  dyspnoea,  or  have  labored  under 
chronic,  dry  bronchial  disorder,  with  asthma.  That  the  use  of  spirituous 
liquors  ultimately  retards  the  motion  of  the  blood  in  the  vessels  is  known  by 
experiments  on  the  lower  animals,  and  by  pathological  ol)servations.  Thus 
far  we  have  a  morbid  condition  induced  which  is  highly  favorable  to  the 
accumulation  of  fat  in  the  blood,  and  such  an  accumuhition  has  been  proved 
to  take  place.  It  has  been  shown  by  Becquerel  and  Rodier  that  fat  increases 
in  the  blood,  in  most  acute  diseases,  when  the  biliary  secretion  is  retarded, 
and  when  a  scanty  amount  of  food  is  taken.  These  are  the  very  conditions 
which  obtain  in  alcoholism.  It  is  in  cases  of  undoubted  drunkenness  that  fats 
have  occurred  in  the  blood  in  such  obvious  quantity  as  to  leave  no  doubt  of 
its  presence.  In  such  ca^^jes  a  milky  character  is  imparted  to  the  serum — a 
condition  which  may  be  recognized  by  simple  inspection;  while  a  microscopic 
examination  and  treatment  with  ether  will  establish  the  diagnosis,  and  dis- 
tinguish the  fat  from  colorless  blood-corpuscles,  or  from  molecules  of  albumen. 
Slighter  degrees  of  this  condition  are  altogether  physiological,  and  are  met 
with  during  the  period  of  digestion,  afler  eating  substances  rich  in  fat  (A. 
Buchanan,  Vogkl).  But  the  extreme  degrees  of  this  condition  have  been 
especially  met  with  in  drunkards.  J.  Frank  regards  the  white  and  fatty 
blood  as  having  it*<  origin  in  the  abuse  of  alcoholic  drinks  {Hannoverache 
AnnnleHy  1847,  p.  283,  quoted  by  Vogel).  Dr.  Adams  ( Trans.  Med.  and  Phya, 
Society  of  CcdcuUa)^  mentions  the  case  of  a  sergeant  at  Fort  William  who  went 
to  betl  drunk,  and  was  found  dead  in  the  morning.  The  vessels  of  the  brain 
were  greatly  distended  with  blood,  and  oil  was  seen  floating  in  it.  Rayer 
relates  the  case  of  a  man  who,  after  drinking  largely  of  punch,  destroyed  him- 
self by  the  fumes  of  charcoal.  The  blood  and  the  urine  contained  globules  of 
oil.  Scrules,  of  Strasbourg,  records  similar  phenomena.  Thus,  it  is  shown 
by  abundant  testimony  that  the  blood  becomes  surcharged  with  unchanged 
and  unused  material,  and  contains  at  least  thirty  per  cent,  more  of  carbon 
than  in  the  normal  state.  The  order  of  events  by  which  this  state  comes 
about  is  somewhat  as  follows:  Alcohol  is  directly  absorbed  by  the  bloodvessels 
without  undergoing  any  change  or  decomposition.  Part  of  it  is  eliminated 
very  slowly  as  alcohol  by  the  lungs,  by  the  liver,  and  by  the  kidneys ;  but 
appears  to  tarry  in  largest  amount  in  the  liver  and  in  the  brain  (Parkes). 
Another  iK)rtion  is  decomposed.  Its  hydrogen  enters  into  combination  with 
oxygen  to  form  water,  which,  with  acetic  acid,  having  been  produced,  carbonic 
acid  and  water  are  formed.  Oxygen  is  thus  diverted  from  its  j)roper  function, 
the  exhalation  of  carbonic  acid  at  the  lungs  is  diminished  both  absolutely  and 
relatively,  and  less  urea  is  excreted  by  the  kidneys  than  is  consistent  with 
health;  but  the  pulmonary  aqueous  vapor  is  not  lessened  (Bocker  and  Ham- 
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MOND,  quol«d  by  Parkes).  The  water  of  the  urine  is  I 
16  erea.tly  lessened,  as  well  as  the  acids  and  baMS.  All 
points  to  the  eSect  of  alcohol  as  causing  the  retentii 
ought  to  be  eliminated  ;  and  this  retention  of  the  efie 
intensified  by  the  sUmulant  action  of  alcohol  iucreaslnj 
frequency  oi  functional  acts,  followed  as  it  is  by  a  coi 
In  this  nay  impaired  health  is  soon  brought  about,  tei 
tiBBues  geucnilly ;  and  so  long  as  any  alcohol  remains 
a  certain  toxic  or  poisonous  effect  continues  to  be  prod 
^stem  through  which  the  poisoned  blood  circulates. 
Uie  alcohol  is  kept  up,  the  phenomena  of  alcoholUm  I 
sistent ;  and  acute  parosysms,  generally  in  the  form  of 
vene,  which  is  at  oucc  the  most  common  and  the  most 
alcoholiem.  In  other  instances  the  degeneration  of  sev 
ally  may  become  so  excessive  that  death  follows  by  lu 
phenomena  ending  in  coma. 

When  mixed  with  blood  out  of  the  body,  epirituow 
less  coagulation  according  to  their  strength  aud  co 
applied  to  the  bloodvessels  in  the  transparent  parts  <j 
seen  to  produce  the  same  effects.  The  congestion  that 
mucous  membranes  of  the  lungs  and  stomach  is  evidct 
tion  of  the  blood.  The  fact  that  hasmorrhoidal  swell 
vated  by  the  use  of  alcoholic  fluids  Is  the  result  of  : 
blood  in  the  hiemorrhoidal  vessels.  When  death  occui 
either  in  animals  or  in  man,  although  the  dose  is  at  fin 
frequency  of  the  pulse,  yet  in  a  short  time  the  pulse  be 
while  the  extremities  become  cold,  and  the  power  of  , 
pended  in  proiwrtioD  as  the  blood  progresses  slowly  ai 
the  pulmonary  capillaries.  These  effects  upon  the  li 
as  of  a  toxic  kiim  ;  and  this  specific  toxic  action  is  i 
brain.  It"  iier\'e-siibstance  becomes  jwi^^onously  affecl 
seem^  to  con.stitute  one  of  the  most  necessary  autecedc 
delirium  Iremeiti. 

The  effects  produced  on  the  medulla  oblongata  teui 
effect  upon  the  luiig^.  The  brain  and  the  lungs  in  th 
on  each  other.  Death  may  ensue  in  various  ways,  I 
asphyxia,  syncope,  exhaustion,  or  cpilepny. 

In  the  ca^'u  of  habitual  spirit-drinkers  there  is  thus 
teni|Ktrnr}-  stimiilui>  and  quickened  motion  uf  the  bio 
especially  manifested  by  cerebral,  thoracic,  an<l  lia'ii 
followed  by  a  corret'jwnding  dcpmvion  and  t«ndenc 
bloo<l  in  the  cupillnrittiof  all  the  internal  organs,  espct 
and  the  lax  areolar  tl.isucs  of  d('[>ctidetit  parts.*  Thv 
lirium  In-mciio  is  asiiociatcd  with  the  Iumi  of  cerebral  tx 
in  the  want  of  control  over  thonghfi',  emotions,  anil  i 
(juent  on  tlie  direct  influeiice  oi'  the  alcoholic  poison, 
tion,  deprtwioii,  ami  debility  are  the  attemlaut  pheuo 
rapid  action  of  the  heart,  the  trcmuliius  undecided  act 
the  terror-stricken  and  agitated  mental  state,  betoken 
of  the  living  functions.  The  amount  uf  phaMihates 
mined  by  I)r.  Buncc  Jones,  is  rliminished,  while  the 
phates  and  of  the  urcu  is  greatly  lucreaseil.  The  uatu 
Ibnnd  in  ^uch  iiisto'  has  been  already  indicated.     The 
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ously  Darned  the  brain  fever  of  drunkards,  dipsomania^  or  delirium  tremens, 
bj  which  latter  name  it  is  more  frequently  knowu  and  described  in  this 
country. 

Symptoms  and  Coarse. — The  disease  has  been  said  to  become  developed 
under  two  sets  of  circumstances — namely,  according  as  the  patient  has  been 
continuing  his  potations,  or  after  he  has  suddenly  abandoned  them.  But  its 
occurrence  under  this  latter  circumstance  is  now  known  to  be  nothing  more 
than  a  coincidence  ;  and  of  all  the  errors  in  popular  acceptation  connected 
with  the  malady,  none  is  greater  than  that  which  affirms  the  exciting  cause 
of  a  paroxysm  of  delirium  tremens  to  be  a  sudden  stopping  or  withdrawal  of 
.  the  accustomed  quantity  of  stimulants.  The  ceasing  to  drink  depends  on  the 
commencement  of  the  disease  (Gairdner).  There  are  some  who  are  con- 
stantly taking  small  quantities  of  spirits,  and  who,  although  they  never  get 
completely  intoxicated,  yet  sometimes  exceed  considerably  their  accustomed 
allowance,  and  continue  to  do  so  for  some  time.  The  symptoms  of  delirium 
tremens  generally  appear  in  them  from  the  second  to  the  eicnth  or  ninth  day 
after  a  protracted  debauch,  and  are  by  some  pathologists  divided  into  three 
stages.  The  first  stage,  according  to  Dr.  Blake,  is  marked  by  a  peculiar 
slowness  of  the  pulse,  by  coldness  and  clamminess  of  the  hands  and  feet,  by 
general  debility,  by  nausea  and  vomiting  in  the  morning,  and  by  frightful 
dreams  at  night.  Very  moderate  exertion  of  body  causes  the  patient  to  per- 
spire profusely,  and  anything  which  suddenly  affects  his  mind  throws  him  into 
a  tremulous  agitation.  The  tongue  is  tremulous  and  furred,  the  hands  shake, 
and  he  is  greatly  depressed  in  spirits,  sighs  frequently,  is  anxious  about  his 
afiairs,  and  is  either  restless  or  watchful.  These  symptoms  last  from  twenty- 
four  to  forty-eight  hours. 

The  second  stage  commences  by  a  hurried  and  anxious  manner,  by  great 
excitability  of  temper,  by  a  ^mall,  accelerated  pulse  ;  some  heat,  perhaps,  of 
the  surface  of  the  trunk,  but  accompanied  with  the  coldness  and  clamminess 
of  the  extremities.  The  tongue  is  sometimes  clean,  but  oflcn  brown  and  dry, 
and  the  patient  delirious,  suffering  from  various  mental  illusions  and  aliena- 
tions. In  general  the  delirium  is  melancholy,  and  has  reference  to  his  usual 
occupation  and  habits,  or  to  some  difficulty  in  his  domestic  affairs.  He  some- 
times sees  ffames  or  hears  voices  talking  to  him,  or  as  soon  as  he  shuts  his  eyes 
he  sees  people  passing  under  the  bedclothes.  In  short,  he  sees  objects  and 
sights  in  situations  in  which  they  are  not,  and  which  have  no  real  existence  ; 
or  betrays  the  most  dreadful  alarm  at  hideous  objects  which  he  imagines  are 
threatening  him  wtth  immediate  destruction.  Restless  and  sleepless,  he 
moves  his  trembling  hands  horizontally  over  the  bedclothes,  as  if  seeking  for 
something.  In  general  he  is  harmless  and  easily  controlled ;  but  in  some 
instances  he  is  violent,  mischievous,  and  requires  to  be  restniincd.  This 
stage  generally  lasts  from  three  or  four  days  to  a  week,  when  the  third  stage 
commences  by  the  patient  falling  into  a  sound  sleep  and  gradually  recovering, 
or  a  fatal  collapse  conies  on,  which  finally  and  shortly  closes  the  scene. 
Without  reference  to  stages  of  the  disease,  the  following  is  a  general  descrip- 
tion of  its  symptoms : 

There  is  always  more  or  less  derangement  in  several  other  functions  besides 
the  brain.  The  patient  is  generally  void  of  all  apf)etite ;  or  he  may  be 
squeamish,  and  vomit  at  inter\'a]s.  Sometimes  he  is  thirsty,  and  calls  loudly 
for  liquor  of  various  kinds ;  but  oflen  he  is  indifferent  to  the  sensation  of 
thirst  In  several  instances  great  aversion,  and  even  dread,  of  all  food  and 
drink  has  been  evinced  ;  and  it  has  been  impossible  to  persuade  the  patient 
to  partake  of  either.  The  tongue  is  at  first  covered  with  moist  white,  gray, 
or  slate-colored  fur,  and  when  protruded  it  is  tremulous.  The  bowels  are 
constipate^l,  and  less  sensible  than  in  the  state  of  health  to  the  action  of  medi- 
cine. When  they  are  acted  upon  by  remedies,  the  discharges  are  very  dark- 
colored,  the  first  generally  consistent,  the  latter  liquid,  dark,  and  offensive. 
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Tbere  are  geiierallv  fulness  aDd  diateiiBion,  and  not  i 
and  pain  in  the  epigastric,  umbilical,  and  right  hypoc 
«ometiraes  the  two  hypochondriac  regions  give  the  pa( 
they  were  drawn  tightly  together.  The  skin  is  bathf 
Deck  with  a  clummy,  unctuons,  cold  moisture ;  but  el 
at  the  feet,  it  is  cola,  dry,  and  im perspirable. 

The  pulse  varies  from  96  to  110  or  120,  sometimes 
times  small  and  oppressed,  is  often  full,  voluminous 
carotid  and  temporal  arteries  beat  most  violently; 
forcibly;  and  the  anterior  and  posterior  tibial  artcricf 
The  action  of  the  heart  is  in  general  unusually  riolei 
is  diffused  over  the  whole  chest.  The  respiration  is  o< 
irregular,  but  not  olhtrwise  morbid.  Restleesness  is 
la  in  constant  agitation  of  miud  and  body;  speaks 
seldom  adheres  above  a  minute  to  one  subject,  and 

filace  and  looking  fur  some  new  iibicct.  He  cannot 
sh  alone,  from  the  apprchensioii  of  spectral  visitatio 
ness  the  upper  extrcmitiefi,  and  esj>ecially  the  hands. 
Ions  motion,  such  that  they  cannot  be  kept  for  two  se 
tion,  nor  can  the  pulse  in  many  cases  be  accurately 
Though  this  tremulous  motion  oi'  the  arms,  wrists,  ant 
it  is  not  constaut ;  and  instances  of  the  mental  diso 
illusion.'^,  and  sleeplessness  have  been  observed  to  take 
kind  of  tremors.  They  are  verj-  rarely,  almost  neve 
middle-aged  to  any  very  great  extent,  or  those  whos* 
not  otherwise  unsteady;  and  are  seldom  well  mnrkei 
disease.  Such  tremors  arc  principally  observed  in 
dram-drinkers,  whose  motions  are  always  uni^teady  in 
part  of  the  day,  until  they  take  a  certain  pro[)ortion 
ulus  (Ckaioie). 

After  symptomH  of  re.*tle.*i'ne.'w  and  i^leeplessnetta  hi 
or  iiiur  diiy^,  the  patient  niiiy  fall  iulu  a  stmud,  imbrok 
for  some  fiiinrs.  The  panixysni  thus  works  It-'clf  oi 
uncomplicated  ca^es;  and  sIcmi  occurs  simply  as  the 
temiination  of  the  dirtoriier.  It  occurs  as  the  ri'iiitl  o 
run  itrt  course,  anil  of  the  nervous  svstcn)  having  la 
condition,  and  must  nut  be  regarded  an  the  caiiM  ot 
tioiw  (lleviewer  in  Bril.  ntid  For.  Med.-Chir.  BtTf 
hand,  the  symptoms  may  jxiss  into  a  state  ni  n>m<i  r 
tering  delirinni,  ruhtuUvx  U-inliniim,  and  iiicking  of  tht 
beoome  coutraettil,  thi^  miiyclrs  of  the  face  and  jaw 
and  death  nmy  ensue  from  |iroliinged  coma  or  <'oin 
of  the  piinisysm  varion  from  three,  fiwr,  or  seven  d» 
fatal  terniiuutiou  ninr  l>e  lookinl  for  in  from  three  to  I 

Diagnosis.— />e/iciitm  Trfiiifitu  is  to  be  dlslinguis 
and  from  piinilysis  agilans,  by  the  prL'vii)Us  history 
sympti.ms. 

Prognosis. — It  is  hardly  determined  what  is  the  | 
to  death;  but  uiiijiicstionablv  three  jtersiius  out  nf  l<>i 
The  In.il'm  A„w,t>  of  Meillwl  fifl^iii-e  for  1«.").'),  by  1 
the  gri'ut  disi'ivi>aii<-y  in  the  statistiii)  of  writers  on 
regard  to  its  fri'<[ueiicy  in  both  sexi-s,  and  to  the  niorti 
attributes  this  chiiHy  lo  ii  want  of  due  clawificalion, 
of  inorlality  al  't  jut  cent.,  Hougunl  at  19  per  cent. 
ords  lo  be  gnt  arc  (hose  reganling  the  British  tmo 
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The  late  Sir  Alexander  Tirlloch,  in  his  report  for  1853,  gives  the  following 
percentages  of  mortality  among  them : 

Great  Britain,  Infantry, 17.6 

»*  Cavalry, 18.8 

Bermuda, 15.0 

Canada, 7.94 

Gibraltar, 18.6 

Malta, 8.8 

Nova  Scotia, 9.1 

A  return  of  admissions  and  deaths  from  delirium  tremens  and  ebrietas  in 
the  Greneral  Hospital  in  Calcutta,  from  1848  to  1852,  and  another  of  admis- 
sions and  deaths  from  the  same  causes  in  the  Medical  College  Hospital,  dur- 
ing 1851,  1852,  and  1853,  gave  some  important  results  as  follow: 

That  delirium  tremens  occurs  in  women  and  men  in  the  proportion  of  one 
to  twenty-five;  but  that  this  difference  is  due  to  the  difference  of  habits  rather 
than  of  sex. 

That  in  regard  to  age  the  ratio  is  as  follows : 

Cases.  Deaths.        Per  cent,  of  Deaths. 

Ages  from  20  to  25, 84  4  9.1 

"         25  to  80, 66  16  24.2 

"          80  to  85, 48  11  22  9 

"         85  to  40, 76  7  9.2 

"         40  to  45, 62  6  9.6 

"         45  to  60, 28  4  17.8 

**         60  to  60, 7  —  — 

"         60  to  66, 6  1  — 

The  greatest  mortality  is  between  the  ages  of  twenty-five  and  forty,  which 
is  confirmed  by  the  analysis  of  another  series  of  sixty-four  fatal  cases.  The 
percent^e  shows  that  there  is  no  uniformity  in  the  proportion  of  deaths  to 
the  number  of  cases. 

There  is  no  evidence  to  show  that  the  season  of  the  year  exerts  a  definite 
influence  on  the  occurrence  of  the  disease,  whereas  the  mortality  very  palpa- 
bly varies  with  the  temperature — it  being  more  than  double  in  the  eight  hot 
months  as  compared  with  the  four  cold  months. 

The  apparent  cause  of  death  was  as  follows :  Thirty-three  by  exhaustion 
(often  with  coma) ;  eighteen  by  coma;  eleven  by  fits  (probablv  apoplectic  called 
sometimes  epileptic) ;  one  died  on  the  night-stool ;  one  was  ^und  dead  in  bed. 

Convulsions  occurred  in  at  least  twenty  of  the  above  cases.  One  distinct  case 
of  paroxysmal  opisthotonos  occurred  in  a  musician,  who  during  the  intervals 
was  able  to  sit  up  and  whistle  tunes. 

Treatment. — From  the  nature  of  the  disease  as  now  described,  as  well  as 
from  the  dire  results  of  experience,  it  is  now  clearly  established  that  the  indi- 
cations for  treatment  are, — (1.)  The  elimination  of  the  poison;  (2.)  The  sus- 
tenance of  the  patient  during  this  period.  The  two  most  fatal  errors  which 
can  be  committed  in  the  treatment  of  delirium  tremens  are  either  to  bleed  the 
patient  or  to  give  him  opiates.  The  greatest  number  of  cases  of  those  treated 
Dy  opiates  are  apt  to  terminate  by  convulsions  and  coma  (Morehead,  Ped- 
DIE,  Law,  Cahill,  Laycock).  If  it  be  true,  also,  that  opium  and  alcoholic 
stimulants  singly  are  to  be  deprecated  in  the  tn^atment  of  delirium  tremens,  d 
fortiori  in  their  combination  there  is  a  twofold  danger;  and  alike  in  tropical 
as  in  temperate  regions  it  is  a  course  of  treatment  attended  with  much 
hazard,  and  which  when  systematically  followed,  is  certain  of  leading  to  un- 
fortunate results  (see  Morehead's  Researches  on  Diseases  in  India;  also,  "Notes 
on  Treatment  of  Delirium  Tremens,"  by  W.  Han  bury,  33d  Regiment,  in 
Madras  Quarterly  Journal,  July,  1863). 
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The  strength  must  be  supported  by  diet  of  the  most  nutritious  kind,  in  t 
fluid  and  mild  form,  such  as  yolk  of  eggs,  soups,  and  the  like;  food  should  be 
given  in  small  quantities  and  often.  Beef  tea,  spiced  soup,  and  ^g*flip,  are 
each  to  be  commended  at  different  periods  of  the  day. 

Arrangements  should  be  made  so  that  the  patient  does  not  catch  cold;  and 
if  he  continues  to  digest  food,  the  danger  is  much  diminished.  The  danger  in 
the  first  inc^tance  is  from  exhaustion;  and  careful  nursing  is  above  all  thinjss 
necessary,  so  that  protection  may  be  adeouate  and  the  food  adapted  to  tb« 
state  of  the  digestion,  which  is  always  feeble.  The  disease  must  be  treated  ae 
one  8p(mtaneously  curable ;  not  by  withholding  remedies,  but  by  usine  them  in 
strict  subordination  to  good  nursmg  and  carefully  adjusted  diet  and  regimen 
(Ware,  Hood,  Peddie,  Laycock,  W.  T.  Gairdxer).  Active  specim^  for 
delirium  tremens  appear  to  be  founded  on  the  idea  that  the  disease  is  one 
nominally  of  high  mortality.  Hence  the  enormous  doses  of  digitalis  (Jomv), 
and  of  Cayenne  pepper  (Kinnear  and  Lyons  of  Dublin);  but  before  resort- 
ing to  the  use  of  such  remedies  as  digitalis,  it  will  at  least  be  judicious  pno 
tice  to  adopt  such  means  as  are  calculated  to  restore  the  powers  of  nature — 
namely,  nutrients  and  rest;  while  the  stimulus  of  such  a  spice  as  Otyenne 
pepper,  given  in  the  soup,  on  the  atonic  stomach,  will  have  a  favorable  influ- 
ence on  absorption.  Tjnder  the  care  of  ray  friend,  Dr.  Lyons,  of  Dublin, 
numerous  cases  of  delirium  tremens  have  rapidly  yielded  to  capsicum,  in  dos« 
of  XX  to  XXX  grains  in  the  form  of  a  bolus.  I  have  tried  it  in  one  case  only, 
and  hs  influence  in  soothing  the  patient,  ending  in  securing  sleep,  was  cer- 
tainly remarkable. 

Chloral  is  now  a  most  important  and  valuable  addition  to  our  remedial 
agents  in  this  disease.  Sir  Tnomas  Watson  recommends  it;  and  cases  of  ita 
successful  employment  are  recorded  by  Messrs.  Chapman  and  Barnes  in  the 
Med.  Times  and  Gazette  for  October  2,  1869,  and  Lancet  for  November  27, 
1869.  It  produces  sound  and  refreshing  sleep,  followed  by  relief  to  all  the 
symptoms  and  a  complete  cure. 

The  late  Dr.  Jones,  of  Jersey,  gave  as  much  as  half  ounce  doses  of  the 
tincture  of  di(/it<ilis  till  three  doses  had  been  taken ;  and  then  if  exeiteniem 
were  not  subdued,  nor  sl(?ep  induced,  two  fluid  drachms  were  rej)t*ate<l  every 
three  or  four  hours  (Mm.  Times  and  Gazette,  8ept.  29,  1800;.  But  Dr. 
Kinger  justly  cautions  against  such  remedies;  and  records  two  instancy!  in 
which  the  patient  suddenly  fell  back  dead.  The  disease  no  <loubt  pDVts 
suddenly  fatal,  sometimes  indepenaently  of  any  remedv;  but  the  jx>wers  of 
diyitnlia  in  a  tincture  are  much  too  uncertain  to  be  relied  u|H)n  as  safe  in  such 
enormous  doses.  Bromide  of  potassium  has  betai  found  of  great  use  in  calm- 
ing the  excit(*nient  of  delirium  and  procuring  sleep,  especially  in  the  earlier 
stages  of  the  disease,  before  the  delirium  has  be(!ome  furious.  The  dixse  may 
be  XX  or  xxx  grains  every  two  hours.  Its  good  effects  are,  however,  ven' 
uncertain  (Kincjek). 

In  some  cases  j)urgative  remedies  are  indicated  from  the  first.  "These  cases 
are  known  by  the  flushed,  bloated  ap|K»arance,  the  ver}'  foul  tongue,  the 
miiwk'ish^  peculiar  odor  of  the  breath,  the  fetid  discharges  fnmi  the  boweK 
and  the  history  of  a  recent  surfeit  of  eating  as  well  as  drinking"  ( W.  T. 
(iairdnor,  C/i}uc«d  Medicine,  p.  271). 

()j)ium  may  be  administered  with  safety  and  advantage  only  in  protracted 
cases,  provided  the  (juantity  given  in  twenty-four  hours  is  never  allowetl  to 
exceed  the  full  dose  which  would  be  considered  safe  for  a  healthy  ivrson  of 
the  age  and  sex  of  the  patient.  Where  it  appears  to  be  indic*ated  in  pro- 
tracted cases,  it  ought  to  Ik'  pushed  as  rapidly  as  j)ossible  for  two  or  thive 
doses,  while  its  effects  are  (»aivfiillv  watched.  It**  use  must  be  discontiuue«i 
for  at  least  u  good  manv  hours,  as  soon  as  a  full  maximum  amount  of  5is*«**  to 
5ii  of  the  tincture,  in  all,  has  been  reached,  i)r  even  sotmer  if  the  pupils  have 
become  at  all  considtrably  contracted  during  its  u.^e.     This  remeiiy  should  always 
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be  given  in  the  fluid  form,  otherwise  it  is  apt  to  accumulate  iu  the  bowels 
owing  to  the  weakened  state  of  the  dieestiou ;  and  a  laxative,  or  even  a  pur- 
gative, should  be  alternated  with  opium,  followed  by  a  bitter  tonic,  which 
always  operates  favorably  in  lingering  cases  of  nervous  and  dyspeptic  exhaus- 
tion. Narcotics  are  thus  only  safe  in  delirium  tremens  when  they  are  given 
with  the  object  of  aiding  and  seconding  the  natural  cure  of  the  disease, 
employed  in  moderate  doses,  and  given  only  at  the  later  stages.  The  heroic 
use  of  them,  as  heretofore  too  often  advocated  even  by  the  most  eminent  phy- 
sicians, is  now  recognized  as  a  treatment  which  merely  substituted  narcotic 
poisoning  for  alcoholism  or  delirium  tremens. 

Chloral  will  now  serve  all  the  purposes  intended  by  opium. 

Envelopment  in  a  wet  sheet,  and  then  a  blanket  round  the  wet  sheet,  is 
recommended  by  Dr.  Wilks  and  Niemeyer  as  a  valuable  sedative  appliance. 
As  soon  as  hot  vapor,  so  generated,  surrounds  the  patient,  he  falls  into  a  quiet 
sleep  (iferf.  Timea,  Sept.  19,  1868). 


PARALYSIS  OF  THE  LOWER   LIMBS   PRODUCED   BY  THE  USE  OF 

LATHYRUS  SATIVUS. 

Latin  Eq.,  Paralysis  ex  Luifiyro ;  French  Eq.,  Paralyaie  causae  par  Lathynis;  Ger- 
man £q.,  Ldhmung  durch  Lathynta;  Italian  £q  ,  Paralisi  da  Laihyniz. 

Definition. — A  specific  form  of  paralysis^  comm^icing  more  or  less  suddenly 
by  stiffness  in  the  legs  about  the  kneeSf  weakness  of  the  loins,  unsteadiness  of  gait, 
till  at  last  paralysis  becomes  confirmed,  and  the  feet  are  so  dragged  upon  Hie 
ground  that,  with  the  feet  tending  to  turn  inwards,  and  the  knees  bent,  the  great 
toe  scrapes  the  ground.  The  disease  occurs  from  the  use  of  the  flour  of  the  oeans 
of  the  Lathyrus  sati  vus ;  and  ill-health  is  apt  to  occur  when  the  flour  of  this  vetch 
exceeds  one-twelfth  part;  and  if  the  proportion  used  as  food  amounts  to  one-third, 
the  conseauences  may  be  serious. 

Pathology. — Attention  has  recently  been  called  to  this  form  of  paralysis  by 
Dr.  Irving,  civil  surgeon  of  Allahabad,  as  extensively  prevalent  in  part  of 
that  district.  Village  after  village  in  Pergunnah  Barra,  on  the  right  bank 
of  the  Jumna,  contam  many  cripples  and  Tame  persons,  whose  paralysis  b 
well  known  by  the  natives  themselves  to  be  due  to  their  having  lived  too 
much  upon  bread  made  from  the  flour  of  the  Lathyrus  sativus ;  and  they  are 
well  aware  that  it  has  a  peculiar  effect  on  the  lower  part  of  the  spine 
(Irvino).  From  statistics  that  have  been  collected  on  the  subject,  it  is  found 
that  a  proportion  of  3.19  per  cent,  of  the  population  are  rendered  useless  by  this 
disease  ((Jourt  and  Irving  in  Indian  Annals  for  1857).  Different  villages  are 
affected  in  different  degrees  and  proportions.  The  country  where  it  prevails 
has  the  appearance  of  a  vast  swamp,  and  it  appears  that  the  L,  satimis  is  the 
vetch  which  is  most  extensively  cultivated  as  an  article  of  food.  It  is  com- 
mon enough  in  most  parts  of  India,  and  is  frequently  sown  with  wheat  or 
barley,  and  cut  down  green  as  fodder  for  cattle.  The  rii)e  bean  is  used  as 
food  when  made  into  flour,  but  is  generally  used  with  wheat  or  barley  flour ; 
and  it  is  only  when  it  exceeds  one-twelfth  part  that  it  is  injurious ;  and  when 
it  exceeds  one-third,  then  the  specific  paralysis  sets  in.  Wheat  flour  will  not 
grow  in  the  district,  therefore  the  natives  are  in  a  great  measure  left  to  feed 
upon  this  deleterious  btmn,  and  suffer  in  consequence.  This  form  of  paralysis 
is  also  known  in  Thibet ;  and  even  in  Europe  it  has  been  known  to  follow  the 
use  of  the  L,  sativus  as  an  article  of  food  ;  and  other  sfxjcies  of  the  same  genus 
are  occasionally  known  to  render  bread  poisonous  (Don,  Taylor,  Loudon). 
Cattle,  horses,  and  birds,  when  fed  on  the  beans,  are  said  to  become  paralyzed 
(Sleeman,  Irvincj).  The  use  of  bread  made  from  the  flour  of  the  L.  cirera 
has  been  known  to  establish  complete  paralysis  of  the  lower  extremities  in  a 
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young  and  healthy  man  in  a  few  weeks.  Six  or  seven 
family,  who  had  been  in  the  liabit  of  eating  euch  brei 
from  similar  symptoms,  and  one  died  (Vilmorin,  Ann 
469;  Taylor  On  Poimw,  p.  536).  Further  account* 
of  paralysis  may  be  found  in  Indian  Annals  of  M 
1861,  by  the  late  Dr.  Kinloch  Kirk,  p.  144;  also  by 
601.  An  incidental  reference  is  also  made  in  Thomsi 
em  Himalaya  and  Thibet,  p.  391,  footnote. 

Symptom!  &nd  Phenomena. — The  paralysis  is  o1 
during  the  rainy  season  in  India — cold  and  wet  bel 
cause,  so  that  the  first  lameness  mav  be  a  mixture  of 
Men  who  had  gone  to  bed  quite  well  awoke  in  the  mt 
stiff,  especially  at  the  knees,  their  loina  weak,  and  thei 
doea  not  seem  to  attend  the  accession  of  the  more  o 
pain  gels  worse,  and  cventuuUy  the  lower  limbs  becoi 
patient  walks  with  diflieulty,  the  toes  turn  inwards 

Ct  toe  nail  scrapes  the  ground,  till,  in  persons  whc 
been  known  to  get  rubbed  down  to  the  quick.  \ 
often  affected  than  ^males ;  and  the  ByoU  are  mure  1 
the  Zemindars. 

Treatment. — Some  cases  seem  to  have  been  beni 
tonics,  the  use  of  strychnine,  and  of  blisters  to  the 
known  definitely  on  the  subject,  nor  have  we  any  rec 
of  the  spinal  marrow  in  such  cases.  Of  course,  the 
free  from  all  poisonous  elements. 


^^'^ 
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SCIENCE  AND  PRACTICE  OF  MEDICINE. 


PART   IV. 

IDICAL  GEOGRAPHY;  OR,  THE  GEOGRAPHICAL  DI8TRL 
BUTION  OF  HEALTH  AND  DISEASE  OVER  THE  GLOBE.* 


CHAPTER  I. 

8COPE  AND  AIM  OP  THIS   BRANCH  OF  SCIENCE. 

This  department  of  the  Science  of  Medicine  treats  of  the  manner,  and  en- 
vors  to  investigate  the  conditions  under  which  diseases  are  distributed 
j^^Jover  the  world,  or  are  confined  to  certain  districts.  It  embraces  a  considera- 
yiiou.  of  topics  which  constitute  the  basis  of  Hygiology,  and  which  are  of  the 
;^  greatest  importance  to  Practical  Medicine,  of  the  utmost  interest  to  Science, 
and  of  inestimable  value  in  Political  Economy.  It  embraces  the  medical 
application  of  the  facts  ofphy^icai  geography,  combined  with  those  of  vital  sta- 
hmcn;  and  it  has  been  variously  named  Medical  GEO(iRAPHY,  or  Noso- 
^Oeooraphy. 


I 


*  Our  knowledge  on  this  subject  is  as  yet  only  beginning  to  assume  a  shape;  and 
fhe  limits  of  this  text-book  merely  permit  the  most  faint  outline  to  be  given.  To 
Alexander  Keith  Johnston,  F.R.S.E.,  the  medical  profession  in  this  country  is  in- 
debted for  bringing  the  subject  prominently  forward,  in  a  communication  to  the  Epi- 
demiological Society  of  London,  published  in  their  Transactions  for  1856,  p  25,  and 
alto  in  his  Physical  Atlas  of  Natural  Phenomena,  where  his  observations  at  p.  117  are 
Illustrated  by  a  map.  "  No  scholar  out  of  the  domain  of  medicine  has  contributed 
documents  more  valuable  than  these  to  medical  literature."  That  map  Mr  Johnston 
hBB  reduced  to  a  scale  suited  to  this  handbook,  and  thus  liberally  permits  me  to  use  it 
in  illustration  The  most  important  works  or  monographs  which  iiavo  been  published 
on  this  subject  are  Miihry's  Outlines  of  Noso-Geography,  in  two  volumes;  and 
Boudin's  Traite  de  Geographie  et  de  Statistique  M6dicales,'et  des  Maladies  Endem- 
Sques,  Paris,  1857,  2  vols.  8vo.  A  paper  on  Acclimation,  by  Dr.  J.  C.  Nott,  in  a  work 
entitled  The  Indigenous  Races  of  the  Earth;  Sir  Alexander  TuUoch's  Army  Statis- 
tics; Marshall's  *<  Sketch  of  the  Geographical  Distribution  of  Diseases,"  in  the  Edin- 
burgh Medical  and  Surgical  Journal,  vol.  xxxviii,  p.  880,  and  vol.  xllv,  p.  28;  Dr. 
A.  S.  Thomson's  Thesis  on  the  Influence  of  Climate  on  the  Health  and  Mortality  of 
tbe  Inhabitant**  of  the  different  Regions  of  the  Globe,  Edinburgh,  1837 ;  and  Sir 
Xniiald  Martin's  work  on  the  Influence  of  Tropical  Climate,  are  the  sources  from 
•Vbich  the  outline  here  given  has  been  compiled. 
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Geographical  Distribution  of  Disease-Sealms. — As  the  physiological  con- 
ditions of  plants  and  animals  vary  according  to  different  degrees  of  latitude, 
or  rather  with  the  different  lines  of  eoual  temperature  and  moisture  north  and 
south  of  the  equator,  so  do  the  pathological  characters  of  diseases  differ ;  and 
races  of  men  are  influenced  as  to  health  in  proportion  as  they  migrate  from 
the  land  of  their  birth.  It  is  the  ascertained  facts  in  meteorology  and  clima- 
tology of  our  globe  which  will  help  to  explain  the  geographical  limits  of  par- 
ticular diseases,  and  their  regulated  distribution  according  to  atmospheric 
temperature  and  moisture,  the  density  and  electricity  of  the  air,  and  the  vege- 
tation with  which  they  are  surrounded.  Such  causes  determine  some  of  tlie 
laws  by  which  diseases  may  be  geographically  distributed;  but  other  ci»n- 
current  causes  must  also  be  taken  into  account  m  considering  the  special  dis- 
eases of  countries.  For  example,  topographical  situation,  geological  nature 
and  elevation  of  the  soil,  and  state  of  the  vegetation;  in  short, joAy^iVw/c/imof^, 
generally  and  properly  so  called,  combined  with  the  habits  of  the  people, 
their  attention  to  personal  hygiene  and  general  sanitary  arrangements,  all 
concur  to  stamp  the  diseases  of  certain  countries  with  a  special  character,  and 
facilitate  or  retard  their  propagation. 

There  are  facts  which  show  that  certain  diseases  are  so  completely  under 
the  influence  of  temperature  that  they  are  susceptible  of  being  arranged  syj*- 
tematically  in  zones  of  geographical  distribution.  The  diseases  susceptible  of 
being  thus  classified  are  those  of  a  communicable  type,  which  require  a  cer- 
tain range  of  temperature  and  concurrence  of  physical  conditions  for  their 
prevalence  and  proj)agation.  They  are  chiefly  yellmv  fevers,  plague,  typhu$ 
fever,  typhoid  fever,  and  cholera.  The  geographical  distribution  of  these  dis- 
eases into  zones,  north  and  south  of  the  equator,  appears  to  be  regulated  in  a 
great  measure  by  relative  degrees  of  temperature  and  humidity  in  the  several 
places  where  they  prevail,  in  America,  Asia,  Africa,  and  Europe.  Such  dis- 
eases as  have  been  mentioned,  and  whose  realms  are  bounded  in  a  great 
measure  by  isothermal  lines,  are  not  only  associated  with  locality,  with 
characterii*tic  vegetation,  with  heat  and  humidity,  but  they  also  follow  the 
physiological  habits  of  the  several  animal  inhabitants  of  the  different  lati- 
tudes. Malarious  fever,  yellow  fetter,  plague,  tyjjhiuH  and  typhoid  fevers,  have 
particular  climates  or  zones  where  each  predominates,  and  beyond  the  limiL** 
of  which  the  dis^ease  is  rarely  if  ever  jx^rpetuated  when  inii>orted,  unless 
change  of  seasons  gives  rise  to  a  state  of  climate  analogous  to  that  in  which 
the  specific  disease  is  known  to  flourish. 

Isothermic  Zones  bear  a  most  prominent  part  in  relation  to  the  geographi- 
cal distribution  of  diseases.  They  connect  the  different  places  on  the  earth 
which  have  the  same  mean  temperature,  and  which  Humboldt  was  the  first  to 
indicate.  In^tecf-realmy  have  been  similarly  indicated  by  Latreille.  The  late 
Professor  Edward  Forbes  described  homozoic  belt^  of  marine  life.  Cuvier,  Blu- 
menbach,  Morton,  Latham,  Prichard,  and  others,  have  indicated  homoicephilir 
zones  or  rea/mi^  of  men  ;  and,  following  out  these  ideas,  we  have  realms  of  dis- 
ease defined  hy  Dr.  Miihrv  and  Mr.  Keith  Johnstrm. 

Realms  of  Disease  and  Description  of  the  Map. — These  zones,  belts,  or 
realms  of  j>articular  types  of  disease,  thus  marked  out  on  the  globe  by  these 
observers,  are  intimately  associated  with  temperature,  and  may  l>e  generally 
indicated  by  the  regions  of  the  tropical,  temptrate,  and  polar  zones,  distin- 
guished on  the  niaj)  by  the  respective  colors  of  ^ro?e;/,  green,  and  blue. 

I.  The  northern  limit  of  the  tropical  zone  unites  with  the  southern  limits 
of  the  temperate  zones,  and  the  lines  of  union  of  the  two  colors  on  the  map 
(green  and  brown)  indicate  IlumboldtV  mean  annual  Isothermal  line  of  77^ 
Fall r.  or  10^  Keaumur.  It  passes  through  Cuba  and  Florida  in  Amerini; 
skirts  the  Cape  de  Verd  Islands  to  Africa,  where,  extending  bcyon*!  the 
usual  limits  of  the  tropics,  it  passes  the  northern  part  of  the  great  desert 
(Sahara;  below  Algiers,  runs  through  Egypt,  Northern  Arabia,  and  Persia, 
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into  China,  where  it  is  lost  in  the  Pacific  Ocean,  below  the  limits  of  the 
northern  tropic.  The  limiting  line  of  this  zone  ascends  somewhat  in  summer, 
when  the  sun  is  north  of  the  equator ;  and  descends  again  in  winter,  when 
the  sun  is  to  the  south  of  it.  To  the  south  of  the  equator  the  same  isothermal 
line  (77°)  marks  the  southern  limits  of  the  tropical  disease-realm,  where  it 
joins  with  the  northern  limits  of  the  south  temperate  zone.  It  crosses  South 
America  near  the  Amazon  district,  and  approaching  southwards  in  Africa 
towards  the  Cape,  crosses  over  and  embraces  the  northern  half  of  Australia. 
This  is  the  realm  of  tropical  diseases,  and  is  colored  brown  on  the  map.  The 
class  of  diseases  which  characterize  this  realm  are  the  worst  forms  oi  malar- 
iotis  {intermittent  and  remittent)  fevers,  associated  more  especially  with  dysen- 
tery, diarrhoea,  malignant  cholera,  specific  yellow  fever,  hepatic  affections,  and 
their  results.  Our  summer  and  autumnal  affections,  characterized  by  bilious- 
ness, diarrheal,  and  bilious,  gastric,  or  typhoid  fevers,  approach,  by  the  phenom- 
ena they  express,  the  type  of  the  tropical  diseases.  The  paludal  fevers  of  this 
tropical  disease-realm  prevail  in  their  greatest  intensity  in  flat,  low-lying 
countries  in  the  vicinity  of  marshes,  the  borders  of  lakes,  shores  of  rivers 
and  of  the  sea,  and  especially  where  the  soil  is  damp  underneath,  and  of  cer- 
tain geological  formation.  Sir  Ranald  Martin  has  clearly  shown  how  the 
various  soils  affect  powerfully  the  temperature  and  humidity  of  a  place. 
Argillaceous  and  ferruginous  soils  appear  in  this  realm  to  be  especially  insa- 
lubrious. The  malarious  fevers  of  this  region  make  their  appearance  soon 
alter  the  setting  in  of  the  rainy  season,  or  when  overflowed  grounds,  such  as 
rice-fields,  the  partially  dried-up  beds  and  mouths  of  rivers,  or  irrigated 
plains,  begin  to  dry  up  and  leave  portions  of  the  surface  of  the  land,  whose 
subsoil  is  constantly  wet,  exposed  to  the  rays  of  a  tropical  sun.  From  such 
a  surface  the  belief  is  now  universal  that  a  miasm  (of  the  specific  nature  of 
which  we  know  nothing)  emanates,  and  acts  as  a  poison  upon  the  blood ;  and 
is  apt  to  be  developed  under  similarity  of  climate,  season,  and  soil,  and  to 
produce  diseases  whose  symptoms  and  course  express  a  constancy  and  sim- 
ilarity of  type.  The  great  centres  of  these  malarious  diseases  in  the  differ- 
ent continents  are — (1.)  In  America — the  shores  of  the  Gulf  of  Mexico,  the 
West  India  Islands,  and  the  northern  portion  of  South  America;  (2.)  In 
Asia — India,  China,  Borneo,  Ceylon ;  (3.)  In  Africa — the  countries  round 
the  Gulf  of  Guinea  on  the  west,  Madagascar  and  Mozambique  on  the  east, 
Algeria  and  the  shores  and  islands  of  the  Mediterranean  on  the  north. 

The  whole  mortality  within  this  realm  of  disease  amongst  native  troops 
fas  estimated  by  Mr.  Johnston)  is  about  18  per  1000  for  all  India,  and  about 
75  per  1000  for  the  more  unhealthy  districts.  An  average  mortality  may 
therefore  be  stated  of  about  46  per  10(X)  for  the  realm  of  disease  now  under 
consideration,  or  4.6  per  cent,  annually.  Active  disease  and  premature  death 
have  been  such  common  occurrences  in  India,  that  people  have  been  led  to 
believe  these  results  to  be  the  price  which  we  must  jwy  for  the  tenure  of  that 
country.  Because  disease  and  premature  death  were  so  common,  they  ceased 
to  arrest  public  attention,  and  the  causes  of  them,  so  frequently  pointed  out 
by  medical  authorities  in  India,  were  generally  disbelieved  by  the  home  au- 
thorities when  reported  to  them.  At  last  the  keport  of  the  Royal  Commission 
on  the  Stniitary  State  of  the  Army  in  India  hius  disclosed  to  tlie  public  the  real 
state  of  the  (*ase,  so  long  known  to  the  intelligent  but  helpless  medical  ofiicer. 
The  state  of  affairs  ha(i  been  unceasingly  represented  by  such  men  as  Jack- 
sou,  Sir  Ranahi  Martin,  Norman  Cheevers,  Morehead,  W.  C.  Maclean,  Mac- 
pherson,  and  many  others.  It  has  been  promised  by  the  Home  Government 
that  the  sanitary  reforms  and  improvements  indicated  by  the  Commission  in 
their  published  Report  shall  be  carried  out.  Several  great  mea.HU res  advo- 
cated in  the  Report,  and  most  ably  urged  by  Mws  Nightingale  in  her  excel- 
lent pamphlet,  How  to  Live  and  not  Die  in  India,  have  alrea<iy  been  carried 
out.     A  Commission  of  Health  has  been  appointed  for  each  Presidency,  and 
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lands,  Sweden,  and  Central  Italy,  and  generally  where  marshy  undrained 
lands  exist.  Small-pox  especially  prevails  where  vaccination  has  not  checked 
its  ravages ;  leprosy  and  elephantiasis  prevail  in  Scandinavia ;  pellagra  in  Italy, 
France,  and  Spain ;  plica  polonica  in  Poland  and  Tartary ;  and  consumption 
and  rheumatism  everywhere.  While,  therefore,  this  temperate  zone  embraces, 
on  the  one  hand,  the  extremes  of  temperature  of  the  torrid  and  the  frigid 
zones  in  the  seasons  of  summer  and  winter,  it  is  also  observed  to  have  repre- 
sentatives of  the  types  of  disease  which  prevail  in  both  these  realms ;  and 
according  as  we  approach  its  northern  or  its  southern  limits  we  find  that  the 
characters  of  disease  become  so  modified  and  their  types  are  found  so  to 
mingle  together  on  the  confines  of  these  disease-realms  that  the  continued  type 
of  feorile  diseases  peculiar  to  the  temperate  zones  tend,  as  we  approach  the 
tropics,  to  merge  into  and  to  participate  in  those  irregular  intermittent  char- 
acters which  are  peculiar  to  the  type  of  the  tropical  malarious  districts.  It 
is  only  to  a  limited  extent,  however,  that  sucn  modifications  are  found  to 
occur ;  and  there  are  some  diseases  which  rarely  tend  to  pass  their  geographical 
boundaries  unless  especially  favored  by  tropical  identity  of  climate  on  the  one 
hand,  or  temperate  identity  on  the  other.  Under  the  former  circumstance 
yellow  fever  has  been  met  with  at  Gibraltar,  Cadiz,  Lisbon,  St.  Nazaire,  and 
even  so  far  north  as  Plymouth  Sound  and  Southampton  Water ;  and  it  has 
also  extended  in  America  southwards  beyond  its  usual  limits ;  but  so  soon  as 
the  temperature  falls  below  55°  Fahr.,  the  importation  of  yellow  fever  into 
this  zoncj  and  its  propagation  or  persistent  existence  in  it,  becomes  impossible. 
Diarrhoea,  also,  and  dysentery  are  apt  to  prevail  during  the  summer  and 
autumn  months ;  while  under  bad  diet,  defective  ventilation,  and  generally 
imperfect  sanitary  measures,  contagious  typhus  fever  is  apt  to  be  propagated 
in  crowded  localities  of  towns,  and  in  huts,  hospitals,  ana  barracks.  Typhus 
and  typhoid  fevers  seem  to  have  their  special  habitation  in  this  zone,  espe- 
cially between  30°  and  40°  of  north  latitude,  and  likewise  the  true  glandular 
plague ;  and  which  may  be  occasionally  propagated  beyond  these  limits  by  a 
secondary  and  specific  poison,  generated  from  human  bodies  and  propagated 
by  human  intercourse.  The  zone,  therefore,  which  we  inhabit,  while  it  may 
be  said  to  exhibit  the  greatest  variety  of  disease-processes  and  types  of  disease, 
may,  nevertheless,  be  considered  a  highly  favored  district  of  the  globe,  inas- 
much as  the  development  and  progress  of  disease  and  of  epidemics  are  much 
more  manageable,  less  intense,  and  on  the  whole  less  fatal  than  similar  types 
of  disease  in  the  tropical  realm,  or  even  than  they  were  centuries  ago.  Under 
proper  sanitary  regulations  typhus  fever  and  many  other  diseases  in  this  coun- 
try are  greatly  under  control.  Cholera  may  be  said  to  be  the  only  scourge 
which  occasionally,  as  an  epidemic,  becomes  rapidly  destructive  to  life.  But, 
by  scientifically  directed  sanitary  measures,  and  the  increasing  experience  of 
an  enlighteneci  age,  the  spread  of  the  plague  in  this  country  has  ceased.  In 
this  realm  "  history  recoras  the  existence  of  diseases  of  former  days  now  hap- 

Sily  unknown  ;  while,  on  the  other  hand,  scourges  unknown  to  ancient  times 
evastate  modern  populations"  (Pliny,  Sydenham,  Boudin).  In  the  six- 
teenth century  the  Oriental  plague,  "  like  the  destroying  angel,  spread  its 
wings  on  the  blast,"  and  added  to  the  miseries  of  that  stormy  and  bloody 
time.  Our  physician-poet  tells  us  that  when  the  fate  of  England  was  about 
to  be  decided  on  "  Bosworth^s  purple  field,"  that  plague,  of  most  gigantic  arm, 

"  Rus^hod  as  a  Ptorm  o'er  half  tho  astonished  isle, 
And  strewed  with  sudden  carcasses  the  land." 

Then,  as  now,  our  standing  armies  and  bodies  of  men  congregated  together 
especially  suffered  from  pestilential  disease.  It  so  thinned  the  ranks  of 
Henry's  victorious  army,  that  few  were  left  to  see  the  conqueror  crowned  with 
Richard's  diadem.     Asiatic  cholera  may  now  be  said  to  have  taken  the  place 
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of  the  Oriental  plague,  and  it  is  often  no  less  destructive  and  important  in  it» 
results — sternly  demonstrating  "  how  one  dread  year  perfonns  the  work  of 
ages,  when  the  pestilence  mocks  in  his  fury  the  slow  hand  of  time." 

III.  To  the  northward  of  this  temperate  zone,  in  the  northern  hemisphere, 
there  is  another  disease-realm,  where  catarrhal  affections,  influenza,  ^eurvy, 
eruBipdas,  diseases  of  the  skin  and  digestive  organs,  and  various  cx)XSTrrunoXAL 
affections  more  especially  prevail,  to  the  exclusion  of  malarious  febrile  diaea/M, 
except  on  very  rare  occasions  in  summer,  and  when  cholera  ana  dysentery  ma? 
prevail.  This  disease-realm,  in  the  polar  isothermal  zone,  rejoices  in  a  climate 
directly  opposite  to  that  of  the  tropical  zone.  Its  southern  limits  are  the 
northern  boundaries  of  the  previously  defined  region — namely,  the  isothermal 
line  of  41°  Fahr.,  or  2°  or  3®  of  Keaumur.  Commencing  on  the  wertem 
coasts  of  North  America  above  Sitka,  it  extends  southward  across  the  district 
of  the  Canadian  lakes,  sinking  south  and  east  into  Canada  and  Newfoundlaod 
to  Boston  and  New  York  or  Philadelphia.  Thence  it  continues  northwest 
nearly  on  41°  Fahr.  annual  temperature,  when  it  crosses  to  Europe,  and 
ascends  till  near  the  borders  of  Iceland,  whence  it  sinks  towards  Norwav  and 
Sweden,  and,  running  above  St.  Petersburg  and  Moscow,  crosses  to  8i\)eria. 
Iceland  being  the  best-known  locality  of  this  district,  Mr.  Johnston  takes  tte 
peculiar  diseases  as  the  representatives  of  this  realm.  Every  year,  in  sprinz 
or  in  early  summer,  it  is  visited  by  catarrh ;  and  at  short  intervals  it  is  visited 
by  catarrhal  fever — a  true  influenza,  which  has  usually  a  great  effect  on  the 
mortality.  The  majority  of  Icelanders  are  said  to  die  before  the  age  of  fifty, 
from  asthmatic  or  catarrhal  affections,  which  are  also  prevalent  in  Greenland 
and  Labrador. 

Dr.  Lawson  has  attempted  to  establish  (see  vol.  i,  "  Epidemic,  endemic,  and 
pandemic  influences")  the  occurrence  between  1817  and  1836  of  a  series  of 
oscillations  of  febrile  diseases,  following  each  other  over  the  world  with  amaz- 
ing regularity.  These  he  attributes  to  a  cause  or  influence  which,  from  its 
extent  and  progressive  character,  he  names  a  "  pandemic  wave,"  to  distingui^^h 
the  influence  from  that  usually  understood  as  "epidomic/*  referring  to  a  sin- 
gle form  of  disease,  affecting  a  limited  space.  Under  the  infiueuce  of  thi? 
pandemic  wave  he  believes  that  there  is  a  constant  protrressive  tendency  to 
the  development  of  various  endemic  febrile  diseiu^es  iu  the  Atlantic  and 
western  parts  of  the  Indian  Ocean,  from  south  or  southeast  to  north  or  north- 
west. 

Many  of  the  facts  and  data  on  which  he  founds  are,  however,  not  suffi- 
ciently trustworthy  to  rest  a  judgment  u{)<>n,  and  in  some  cases  are  suscep- 
tible of  a  totally  different  interpretation  from  that  which  Dr.  Laws4)n  has 
assigned  to  thorn.  Although,  therefore,  his  theory  is  **  not  proven,"  yet  the 
expression  of  it  is  calculated  to  do  good,  by  drawing  attention  to  this  view  of 
the  subject. 


CHAPTER  II. 

ON    MALARIA    AND   PLACES    KNOWN   AS   MALARIOUS. 

GEiXiRAPiiiCAL  facts,  collected  by  medical  writers  from  Hipj>ocnitos  doun- 
-wards,  show  that  every  country  is  unhealthy  in  proportion  to  the  (quantity  of 
marsh,  or  of  luulrained  alluvial  soil  it  contains,  the  inhabitants  of  such  dis- 
tricts nlyiug  of\en  in  the  ratio  of  1  in  20,  instead  of  1  in  38 — the  average  mor- 
tality in  healthy  countries.  The  connection  of  a  given  class  of  disiuisi' — rep- 
resented by  remittent  and  intermittent  fever — with  marshy  districts  is  now 
distinctly  established  and  generally  recognized. 
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Ancient  Rome  was  once  the  seat  of  so  many  fatal  epidemics  that  the  Ro- 
mans erected  a  temple  to  the  goddess  Febris.  These  epidemics  were  known 
to  arise  from  the  great  masses  of  water  poured  down  from  the  Palatine,  Aven- 
tine,  and  Tarpeian  hills  becoming  stagnant  in  the  plains  below,  and  convert- 
ing them  into  swamps  and  marshes,  xhe  elder  Tarquin  ordered  them  to  be 
drained,  and  led  their  waters  by  means  of  sewers  to  the  Tiber.  These  subter- 
raneous conduits  ramified  in  every  direction  under  the  city,  and  were  of  such 
considerale  height  and  breadth  that  Pliny  terms  them  **operum  omnium  didu 
maximum  suffossis  montihm  atque  urbe  pennli  s^ibterque  navigaia^  This  sys- 
tem of  drainage,  which  was  continued  as  late  as  the  Caesars,  rendered  Rome 
proportionably  healthy,  and  the  seat  of  a  larger  population  than  has  since 
perhaps  been  collected  within  the  walls  of  any  city.  On  the  invasion  of  the 
Groths,  however,  the  public  buildings  were  destroyed,  the  embankments  of  the 
Tiber  broken  down,  the  aqueducts  laid  in  ruins,  the  sewers  obstructed  and 
filled  up,  and  the  whole  country  being  now  again  overflowed,  Rome  has  once 
more  become  the  seat  of  an  almost  annual  paludal  fever,  as  in  the  times  of  her 
earliest  foundation.  The  insalubrity  of  the  Pontine  Marshes,  past  or  present, 
is  notorious.  Three  hundred  years,  however,  before  the  Christian  era,  Appius 
Claudius  drained  them,  by  making  canals,  building  bridges,  and  by  construct- 
ing that  magnificent  road,  portions  of  which  still  remain,  and  still  bear  his 
name.  On  the  invasion  of  Italy  by  Theodoric,  Csecilius  Decius  gave  a  free 
course  to  the  waters  in  the  neighborhood  of  Rome,  and  the  re-establishment 
of  these  immense  marshes  was  one  of  the  many  disasters  which  resulted  from 
the  attacks  of  the  Goths  on  Italy.  Their  present  state  is  such  that  the  Tus- 
can portion  of  Maremme,  and  indeed  the  whole  of  that  district,  may  be  said 
in  summer  to  be  absolutely  depopulated,  not  a  single  house  retaining  an  inhabi- 
tant, except  the  guard-houses,  with  a  few  soldiers  and  custom-house  officers ; 
and  these  are  relieved  twice  or  thrice  during  the  summer,  with  the  Maremme 
fever  almost  invariably  upon  them. 

Many  districts  in  the  East  and  West  Indies,  in  the  United  States,  and  in 
Continental  Europe,  are  known  to  be  active  in  the  evolution  o£  malarious  ififlur 
ences.  Such  places  are  generally  the  deltas,  marshy  banks,  and  embouchures 
of  rivers,  in  the  plains  extending  from  the  bases  of  mountain  ranges;  partially 
inundated  and  irrigated  lands,  or  such  as  are  traversed  l)y  percolating  streams 
or  canals  in  wooded  districts,  termed  juuglei<;  the  seaboard,  especially  where 
there  is  jungle  or  salt  marsh  ;  and  in  the  Bengal  district  the  stations  of  Cal- 
cutta, Chinsurah,  and  Berhampore  are  highly  malarious  (Martin).  The 
woods  and  marshal  of  the  Sunderbunds,  covering  a  suiwrficies  of  more  than 
20,000  miles,  and  extending  180  miles  south  and  e^ist  of  Calcutta,  composed 
of  marshy  land,  covered  with  forest  and  underwood,  together  with  the  numer- 
ous embouchures  of  the  Ganges,  are  well-known  unhealthy  districts.  The 
partially  dried  up  marshes  and  beds  of  rivers  have  too  often  been  fatal  to  our 
armies  when  imprudently  and  ignorantly  encamped  in  their  vicinity.  In 
1810  the  plains  of  Spain,  along  the  course  of  the  Guadiana,  with  its  "  lines  of 
detached  pools"  and  its  ravines  always  "half-dried,"  could  tell  of  a  fever- 
stricken  armv.  Tlie  pages  of  history  also  remind  us  how  our  British  soldiers 
perished  on  tlie  low,  (Iry-looking,  sandy  plains  of  Walcheren  and  of  Rosen- 
daal  in  1794  and  1809-10.  Our  last  war  with  Russia,  during  the  campaign 
in  Bulgaria,  and  (»si>eciallv  at  Varna  in  1854,  furnishes  a  no  less  melancholy 
record  of  the  sufieriugs  of  IJritish  troops,  and  the  persistent  pernicious  influence 
of  a  residence  in  malarious  districts. 

In  China  we  know  of  the  miasmatic  nature  of  the  deltas  of  the  Blue  and 
the  Yellow  Rivers.  In  Africa  we  know  of  the  Zuis,  the  Oninge,  and  the 
Zambesa  as  unhealthy  rivers.  In  America  the  Ainazt^n,  the  Orinoco,  and 
the  Rio  del  Norte  are  similarly  deleterious.  In  England  we  have  the  fens  of 
Norfolk  and  Lincolnshire  still  a  s<)ur(*e  of  disiuise;  in  short,  there  is  hanlly  a 
country  which  has  not  its  marshy  lands,  so  that  abundance  of  work  exists  for 
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chief  commissioners  of  sewers  to  direct  for  good,  where  such  "heads"  of 
"  bodies'*  exist ;  and  the  extent  of  disease  proceeding  from  marshes  has  been 
shown  in  many  places  in  Italyj  Sicily,  and  Greece  to  be  so  great  as  to  occasioD 
more  than  two-thirds  of  the  average  mortality. 

Bemoval  and  Neutralization  of  Malaria. — Of  towns  that  have  been 
drained  and  remain  healthy  there  are  many  examples  in  ancient  and  modern 
history.  Hippocrates  tells  us  that  the  city  of  Abydos  had  been  several  times 
depopulated  by  fever;  but  the  adjoining  marshes  having  been  drained,  it 
became  healthy.  London,  in  the  time  of  Sydenham,  was  infested  with  e[M- 
demic  intermittent  fever  and  dysentery,  the  mortality  from  the  former  alone 
averaging,  in  a  comparatively  small  population,  from  one  to  two  thousand 
persons  annually.  In  the  present  day,  owing  to  the  formation  of  sewers  and 
a  general  system  of  drainage,  a  case  of  ague  contracted  in  London  is  hardly 
known.  Many  other  towns,  both  of  this  country  and  of  France,  as  Portsmouth, 
Rochefort,  and  Bordeaux,  from  being  the  constant  seat  of  paludal  fevcre, 
have  been,  from  the  same  causes,  rendered  in  like  manner  comparatively 
healthy.  Dr.  Wood,  of  Pennsylvania,  relates  an  interesting  fact  regarding 
the  neutralization  of  miasmatic  effluvia.  He  tells  us  they  are  in  some  way 
rendered  innocuous  by  the  air  of  large  cities.  This  fact  is  notorious  in  rela- 
tion to  the  city  of  Rome ;  and  it  is  abundantly  confirmed  in  the  larger  towns 
of  the  United  States,  in  the  neighborhood  of  which  these  diseases  have  pre- 
vailed. 

Nature  of  the  Nozions  Agent. — ^Thus  the  intimate  connection  between 
marshy  districts  and  certain  forms  of  disease  is  established  by  a  great  amount 
of  direct  and  indirect  testimony ;  but  two  Questions  still  remain — ^namely, 
What  is  the  nature  of  the  noxious  agent  of  malarious  districts  ?  and  what 
circumstances  are  necessary  to  its  formation  or  extrication  ?  It  seems  certain 
that  the  deleterious  agent  is  neither  heat  alone  nor  moisture  alone,  nor  any 
known  gas  extricated  from  the  marsh.  It  cannot  be  heat  alone,  for  many  of 
the  hottest  parts  of  the  West  Indies  are  free  from  fever.  It  cannot  be  wiow- 
ture  alone,  for  no  persons  enjoy  better  health  than  the  crews  of  clean  f«hij»  at 
sea,  even  when  cruising  in  tropical  climates,  as  long  as  they  have  no  commu- 
nication with  the  land.  While  carbonic  acid^  azote,  oxygen,  or  carbiiretied 
hydrogen,  the  gases  collected  by  stirring  the  bottom  of  marsh(»s,  have  all  lx?eu 
inspired  without  producing  any  disease  similar  to  paludal  fever,  it  soems  to 
follow  almost  as  a  necessary  consequence  that  the  remote  cause  must  be  a 
mi'flww,  polmn,  or  malaria,  whose  presence  is  solely  detected  by  it^  action  on 
the  human  body;  and  two  hypotheses  have  been  imajjjined  to  account  for  iu 
origin  :  the  one,  that  it  is  a  product  of  vegetable  deconij>osition — the  other, 
that  it  is  an  exhalation  from  the  earth  favored  by  the  conditions  of  marshi- 
ness. A  theory,  often  hinted  at,  is  beginning  to  find  expression — namely, 
that  very  minute  fungi  of  rapid  growth,  like  ionut,  ruM,  mUd(u\  and  the  like, 
are  active  agents  in  the  propagation  of  malaria.  Deputy  IiL^^jH'ctor-General 
Reid  ha.s  slu)wn  this  in  regard  to  the  recent  epidemic  in  the  ^Iauritius,  and 
Staff- Assistant-Surgeon  Massey  in  regard  to  Ck?vlou  (see  Arnvf  Med,  Jiejtori 
for  1867). 

The  general  evidence  in  favor  of  vegetable  decomposition  (and  therefore 
growth)  being  the  remote  (^use  is,  that  all  countries  are  for  the  most  j>art 
free  from  paludal  diseases  while  the  crops  are  growing,  and  only  l>ecome 
unhejilthy  after  the  harvest,  when  large  quantities  of  vegetable  matters  are 
lefl  on  the  ground  at  the  time  the  rain  begins  to  fall.  Marslu»sare  in  general 
healthy  till  the  summer's  sun,  or  other  cause,  has  diminished  their  waters,  and 
bared  a  greater  or  less  portion  of  their  bed.  The  part  thus  exjM)sed  almost 
alwavs  contains  a  large  portion  of  vegetable  matters,  which,  running  into 
rapid  decomposition,  generates  other  Vi»getable  growths  of  a  fungoid  nature 
esjxiciallv,  which  nuiy  be  or  may  convey  the  poison  which  givt^  origin  to  this 
class  of  disease.     It  is  during  the  periods  of  the  year  when  the  drying  process 
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is  in  greatest  activity  that  unhealthiness  prevails  with  greatest  severity  in  the 
East  Indies — namclv,  before  the  commencement  and  after  the  termination  of 
the  rainy  season,  'the  particular  evidence  of  vegetable  decomposition  being 
the  source  of  the  poison  is  of  the  following  nature  :  Lancisi  gives  the  history 
of  an  epidemic  which  for  several  summers  infested,  and  almost  depopulatea, 
the  ancient  town  of  Urbs  Vetus,  situated  on  an  elevated  and  salubrious  part 
of  Etruria,  and  which  was  traced  to  the  circumstance  of  the  peasants  steeping 
their  flax  in  some  stagnant  water  in  the  neighborhood  of  the  town.  This 
practice  was  therefore  prohibited  in  1705,  and  the  epidemic  ceased  to  appear. 
The  steeping  of  flax  being  productive  of  paludal  fever  is  a  fact  the  knowledge 
of  which  is  not  limited  to  Italv ;  for  the  ancient  as  well  as  the  new  "  coutumea** 
of  almost  all  the  provinces  oi  France  have  proscribed  the  steeping  of  flax, 
"  la  rouissage,"  even  in  running  waters,  from  the  fear  of  infection.  In  the 
Netherlands  the  same  belief  has  prevailed.  In  July,  1627,  the  King  of  Spain 
passed  an  ordinance  prohibiting  the  steepine  of  flax  in  the  streams  and  canals 
of  Flanders.  The  prohibition  may  be  explamed  on  another  ground — namely, 
because  the  flax  poisons  the  water  and  kills  the  flsh.  In  Ireland,  and  perhaps 
also  elsewhere,  steeping  flax  in  a  running  stream  is  therefore  forbiaden  by 
law. 

The  experience  of  the  indigo-planter  is  to  the  same  efiect.  In  India,  after 
the  coloring  matter  has  been  extracted  from  the  indigo  plant,  it  was  formerly 
the  custom  to  throw  the  detritus  into  large  heaps  or  masses  in  the  immediate 
neighborhood  of  the  works,  and  which,  at  the  end  of  three  or  four  years,  be- 
comes manure  of  an  excellent  Quality.  It  was  found,  however,  that  these 
heaps,  wetted  from  time  to  time  by  the  heavy  rains,  and  afterwards  heated 
by  the  rays  of  a  burning  sun,  rapidly  decomposed,  and  at  length  emitted 
muumata,  which  produced  all  the  effects  of  those  extricated  from  the  marsh. 
The  workmen  who  lived  near,  and  more  especially  those  to  leeward  of  these 
masses,  were  found  to  be  very  commonly  attacked  by  fever,  chiefly  of  the 
remittent  type,  and  similar  to  those  which  prevail  in  the  paludal  districts  of 
that  country.  This  consequence  is  now  so  well  established  that  the  most  in- 
telligent indigo-planters  no  longer  allow  these  heaps  to  be  formed  either  near 
the  works  or  m  the  immediate  neighborhood  of  the  cottages  of  their  workmen. 

Ships  also  aflbrd  additional  evidence  of  the  truth  of  the  hypothesis  of  vege- 
table decomposition  and  growth  being  the  remote  cause  of  malaria. 

All  intertropical  regions,  where  the  nature  of  the  locality  admits  only  of  a 
rice  cultivation,  are  well  known  to  be  unhealthy. 

These  facts  render  it  highly  probable  that  the  noxious  agent  must  be  a 
product  .of  vegetable  development,  growth,  and  propagation,  evolved  on  the 
8oil,  and  moving  in  the  lower  regions  of  the  atmosphere.  No  analysis  of  the 
air  has  yet  disclosed  any  immediate  chemical  principle  to  which  the  unhealthy 
influence  of  miasms  may  be  ascribed.  The  atmospheric  air  collected  at  the 
embouchure  of  the  Valtelline — a  country  where  it  is  impossible  to  sleep  with- 
out being  attacked  with  fever — gives,  on  analysis,  the  same  chemical  constitu- 
ent parts  and  proportions  of  gases  as  that  collected  at  the  summit  of  the  Alps, 
or  in  the  narrowest  streets  in  London.  But  such  places,  on  the  other  hand, 
give  evidence  of  abundant  minute  fungoid  vegetation,  which  may  be  active 
poisons,  or  active  agents  in  propagation  of  malaria. 

If  we  consider  the  paludal  poison  to  be  a  product  of  vegetable  decomposi- 
tion, or  of  vegetable  growth,  it  follows  that  heat  and  moisture,  Quantity  of 
vegetable  matter,  and  nature  of  the  soil,  though  not  the  essential  agents, 
must  have  a  sensible  influence  on  its  formation,  must  vary  its  intensity  or 
quantity,  and  also  must  limit  paludal  diseases  to  particular  localities,  seasons, 
and  latitudes.  A  certain  tem|)erature,  for  example,  under  certain  conditions 
as  to  moisture,  is  evidently  necessary  to  its  extrication  and  development. 

It  is  certain  also  that  a  given  quantity  of  moisture  is  as  necessary  to  vege- 
table decomposition  or  growth  as  a  given  temperature,  and  that  the  extrica- 
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tion  of  the  paludal  poison  will  be  most  abundant  from  that  soil  which  contaiiu 
no  more  moisture  than  is  necessary  for  that  process ;  for  an  excess  in  quan- 
tity, by  dividing  and  separating  the  particles,  and  by  preventing  the  acceM 
of  atmospheric  air,  will  either  retard  or  altogether  put  a  stop  to  putrescency. 
Hence  in  some  countries  frequent  and  heavy  rains  will  render  marsh  (even 
prevalent,  by  saturating  the  whole  of  the  open  country ;  while  privation  of 
rain  will  in  others  produce  exactly  the  same  effect  in  other  instances,  merely 
by  diminishing  the  superfluous  quantity  of  water.  Thus,  in  the  West  Indies, 
an  uncommonly  rainy  season  seldom  fails,  in  the  perfectly  dry  and  well- 
cleared  island  of  Barbadoes,  to  induce  for  a  time  general  sickness ;  while  at 
Trinidad,  whose  central  portions  are  described  as  a  sea  of  swamp,  and  where 
it  rains  nine  months  in  the  year,  an  excess  of  moisture  is  a  preservative  from 
sickness ;  for  should  at  any  time  rains  fall  only  eight  months  in  the  year 
instead  of  nine,  the  swamps  become  dry  and  bared  to  the  sun,  and  remittent 
fevers  of  the  worst  kind  are  sure  to  make  their  appearance.  The  same  result 
follows  on  the  subsiding  of  the  waters  of  rivers  tnat  have  overflowed  their 
banks,  as  those  of  the  i^ile,  the  Rhone,  the  Danube,  the  Tigris,  the  Ganges, 
and  many  others. 

It  is  evident  from  these  data  that  the  swamp,  on  its  approach  to  drynes, 
is  the  source  of  disease  and  death  ;  while  an  excess  of  rain  has  a  preservative 
power  so  long  as  moisture  is  in  excess.  On  the  contrary,  on  the  rich  and  dry 
plains,  and  even  on  the  hills  of  tropical  countries,  rain  is  the  cause  not  only 
of  vegetable  decomposition,  but  also  of  disease ;  while  absence  of  rain  tendi 
to  preserve  health. 

In  estimating,  however,  the  dryness  of  a  country,  its  superflcial  appearance 
is  often  deceitful.  In  the  years  1748  and  1794  the  summers  were  dry,  and 
our  troops  took  up  the  encampments  of  Rosendaal  and  Oustcrhout  in  South 
Holland.  The  soil  in  both  places  is  a  level  plain  of  sand,  with  a  perfectly 
dry  surface  ;  and  where  no  other  vegetation  existed,  or  could  exbt,  but  a  few 
stunted  heath  plants ;  yet  in  both  years  fever  became  epidemic  among  the 
troops  in  each  place.  On  digging  for  water  the  cause  was  discovered,  for  the 
soil  was  found  to  be  saturated  with  water  to  within  a  few  inche^s  of  the  :iur- 
face.  It  is  probable,  therefore,  that  this  country  was  originally  formed  of 
vegetable  and  other  detritus,  brought  down  by  the  Rhine  and  the  Waall. 
and  afterwards  covered  with  sand  thrown  up  by  the  sea,  and  which,  heated 
by  the  summer^s  sun,  became  the  powerful  cause  of  the  extrication  of  mar^h 
miasmata.  From  the  exceeding  malignity  of  the  salt  marshes,  it  ha.**  been 
supposed  that  a  mixture  of  salt  and  tresh  water  renders  a  marsh  more  j>er- 
nicious  than  either  of  them  alone.  It  has  been  found,  however,  that  on  ct>a>tj? 
where  these  marshes  have  been  kept  up  to  one  uniform  level  by  means  of 
flood-gates,  the  surrounding  country  is  healthy  ;  and  it  has  therefore  been 
inferred  that  the  sickness  produced  is  a  conse(juence  of  the  j)erj)etual  altera- 
tion of  the  level  of  the  waters  of  the  marsh,  and  not  owing  to  the  admixture 
of  sea  and  spring  water. 

It  is  probably  owing  to  a  great  excess  of  temperature  that  rocky  countries, 
as  Gibraltar  and  the  Ionian  Islands,  are  so  often  and  so  severely  attackeil 
with  malarious  fever.  It  is  on  the  summits  of  thes<i  rocks  that  sj)rings  arL<o. 
The  sli<j:htest  frost  produces  fissures,  into  which  fungi,  as  "  //iomAi,"  and  other 
vegetable  mattei*s  insinuate  themselves,  while  the  bare  rock  l>e<*onH*s  heate<l 
to  an  intense  degree.  Humboldt,  on  ascending  the  OrincK'o,  found  the  station 
at  the  great  fall  depopulated  by  fever,  which  the  natives  attributed  to  the 
bare  rocks  of  the  rapids.  He  determined  the  heat  of  those  n)cks  to  bo  IIX.4^ 
Fahr.,  while  the  tomperatute  of  the  air  immediately  around  was  only  7><.8^ 
Falir.  Again,  the  rock  of  Gibraltar  is  known  to  be  j)ercolated  witli  water, 
so  that  we  can  hardly  conceive  a  more  pestilential  focus  of  disease  when  the 
causes  necessary  to  the  formation  of  miasm  or  fungi  are  c»ombined.  The  ex- 
istence of  paludal  fever  in  dry  and  rocky  districts,  therefore,  although  it  may 
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appear  extraordinary  and  unexpected,  is  not  necessarily  an  exception  to  the 
general  law  of  paludal  diseases  being  generated  by  miasmata,  the  result  of 
vegetable  decomposition  or  of  vegetable  development  In  many  hot  climates 
the  most  deadly  sites  for  encampments  have  Ixin  the  dried-up  beds  of  rivers, 
or  their  immediate  vicinities  (martin). 

These  facts  seem,  therefore,  unquestionably  to  prove  that  heat  and  moisture, 
though  not  the  primary  cause  of  paludal  disease,  mre  conditions  essentially 
connected  with  the  development  of  vegetable  growths,  like  fungi,  of  the  nox- 
ious miasmata,  and  consequently  furnish  a  strong  additional  argument  in 
favor  of  the  hypothesis  of  vegetable  decomposition  generating  the  remote 
cause  which  produces  or  propagates  some  miasmatic  diseases.  It  is  certain, 
however,  even  when  the  conditions  of  heat,  moisture,  and  vegetable  matter 
most  abound,  that  paludal  diseases  do  not  always  assume  their  severest  forms; 
and  there  seems  reason  to  believe  that  differences  of  geological  formation,  by 
fiivoring  or  otherwise  influencing  vegetable  putrefaction  and  growth,  may 
variously  affect  the  health  of  countries  similarly  situated  in  other  respects. 

It  is  perfectly  well  known  that  different  soils  radiate  heat  with  different  de- 
grees of  intensity,  and  consequently  are,  under  the  same  circumstances,  of 
different  temperatures,  having  very  different  powers  of  attracting  moisture ; 
and  possibly,  also,  they  may  have  other  and  more  direct  properties  favorable 
to  the  generation  of  the  paludal  miasm.  Nothing,  for  instance,  is  better  de- 
termined in  husbandry  than  that  the  carbonate  of  lime,  mixed  with  the  ordi- 
nary matters  of  a  compost,  greatly  forwards  the  processes  of  putrefaction,  so 
that  the  mass  thus  prepared  is  fit  in  a  much  shorter  time  for  the  purposes  of 
manure. 

There  are  some  soils  peculiarly  favorable  to  the  decomposition  and  growth 
of  vegetable  matters,  and  consequently  to  the  more  abundant  extrication  of 
marsh  miasmata ;  and  it  is  remarkable  that  those  countries  most  celebrated 
for  paludal  fevers  have  been  found  similar  in  their  geological  formation  to 
each  other,  and  to  those  artificial  conditions  which  most  favor  rapid  vegetable 
decomposition  and  growth. 

To  predicate  all  the  facts  connected  with  paludal  diseases  is  not  yet  possi- 
ble; for  the  variations  of  atmospheric  temperature,  the  changes  in  the  quantity 
and  nature  of  the  electric  fluid,  the  quantity  of  water,  the  nature  of  the  soil, 
the  amount  and  character  of  the  vegetable  matters  and  their  growth,  form  a 
problem  extremely  complicated,  and  one  whose  smallest  variation  as  to  quan- 
tity or  time  may  occasion  marked  difterences  in  the  result.  As  a  general  rule, 
however,  it  may  be  stated,  that  in  no  climate  do  paludal  fevers  prevail  to  an 
equal  degree  all  the  year  round.  In  the  winter,  much  of  the  vegetable  matter 
has  already  undergone  decomposition  and  further  growth,  while  the  dryness 
of  the  season  and  the  diminished  temperature  are  little  favorable  to  its  fur- 
ther development.  When  the  spring,  however,  arrives,  and  the  rain  falls,  and 
the  heat  of  the  sun  increases,  the  earth  again  evolves  a  miasm  of  mitigated 
intensity.  In  summer  the  products  of  vegetable  decomposition  are  used  up 
in  affording  nourishment  to  the  growth  of  many  vegetable  forms;  and  this 
season,  like  the  winter,  is  in  general  healthy.  But  in  the  autumn,  and  after 
the  harvest  has  Ikjcu  gathered,  when  the  ground  is  covered  with  vegetable 
debris,  when  the  rain  falls  in  torrents  now  and  again,  and  when  the  solar  heat 
has  accjuirwl  its  greatest  intensity,  all  the  conditions  for  the  greatest  amount 
of  growth  of  vegetable  matter,  of  moderate  moisture,  and  of  highest  tempera- 
ture, change  and  are  united;  so  that  the  season  which  realizes  the  hopes  of  the 
husbandman  is  also  the  i)eriod  of  pestilence  and  of  his  greatest  danger. 
There  are  two  other  facts,  also,  which  are  too  prominent  to  be  mistaken.  The 
one  is,  that  the  miasmata  vary  greatly  in  intensity  in  different  countries,  and 
also  in  different  parts  of  the  same  country:  again,  the  diseases  they  produce, 
though  annually  endemic  in  given  districts,  yet  become,  in  certain  years,  and 
from  the  action  of  causes  not  yet  determined,  epidemic. 
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In  the  same  countries,  also,  it  is  determined  that  difference  of  altitude  i« 
equivalent  to  difference  of  latitude;  and,  as  a  general  law,  it  may  be  stated 
that  in  the  Antilles,  on  the  continent  of  America,  from  Boston  to  Rio  de 
Janeiro,  and  also  on  the  continents  of  Asia  and  Africa,  while  in  the  low  coun- 
try severe  remittent  or  yellow  fever  prevails,  still  in  the  higher  country,  though 
immediately  contiguous,  the  type  b  changed  to  intermittent  and  mild  remit- 
tent. The  interesting  fadi  stated  by  Humboldt,  that  the  vomiio  prieto  never 
appears  on  the  table-lands  of  Mexico,  is  strictly  in  accordance  with  the  ob- 
servations made  in  every  other  equatorial  part  of  the  world  at  a  similar 
elevation  above  the  level  of  the  sea.  The  circumstance  of  intermittents  pa»- 
ing  into  remittents,  and  remittents  into  malarious  yellow  fever,  and,  con- 
versely, of  remitting  and  malarious  yellow  fever  often  terminating  in  inter- 
mittent— facts  observed  not  only  in  the  East  and  West  Indies,  but  on  the 
continents  of  America  and  of  Africa-— demonstrates  a  unity  of  cause  as  firmlr 
as  the  best  established  facts  in  medicine. 

That  paludal  diseases,  like  many  diseases  produced  by  morbid  poisons,  are 
annually  endemic,  and  only  occasionally  epidemic,  is  unauestionable.  A  few 
years  ago  intermittent  fever  was  epidemic  in  particular  districts  in  this  coun- 
try ;  but  of  late  years  the  cases  of  ague  have  been  comparativelv  rare.  Id 
Demarara  it  has  been  observed  that  malarious  yellow  fever  b  epicfemic  about 
every  seventh  year.  At  Gibraltar,  although  sporadic  cases  of  paludal  fever 
occur  annually,  still  malarious  yellow  fever  is  only  occasionally  epidemic,  but 
so  irregularly  that  it  assumed  that  character  in  1804,  then  in  1810,  again  in 
1813,  and  in  1814;  and  from  that  period  the  garrison  suffered  no  similar  visi- 
tation till  1828.  The  physical  causes  on  which  this  greater  virulence  and 
greater  spread  of  the  disease  depend  are  not  determined.  In  temperate 
climates  it  has  been  observed  that  paludal  fevers  have  been  most  prevalent 
when  a  hot  summer  has  succeeded  a  wet  spring. 

Infecting  Distance  of  Miasmata. — As  a  general  law,  the  danger  of  infection 
is  in  proportion  to  the  proximity  to  a  marsh.  But  there  are  many  disturbing 
causes  which  produce  remarkable  exceptions  to  this  law.  These  disturbing 
causes  are,  the  extent  of  surface  which  generates  the  miasmata,  their  intensity, 
the  direction  of  the  wind,  its  force,  the  season  of  the  year,  the  time  of  the 
dav,  and  the  attracting  influence  of  the  surface  over  which  the  miasmata  pa*. 

Ihe  Altitndinal  Range. — The  Monte  Mario,  which  adjoins  Rome,  is,  ac- 
cording to  Breslack,  about  165  yards  perpendicular  height  above  the  Pontine 
Marshes,  and  is  extremely  unhealthy.  Trivoli,  which  is  about  230  yards 
above  the  level  of  the  same  marshes,  is  infinitely  more  salubrious ;  while  at 
Serre,  340  yards  perpendicular  height,  the  inhabitants  enjoy  an  entire  ex- 
emption from  the  paludal  diseases  which  prevail  below.  In  Italy  it  is  esti- 
mated that  an  altitude  of  1400  to  1600  feet  is  necessary  to  assure  an  exemp- 
tion from  paludal  disease ;  but  in  the  West  Indies,  where  the  jKUson  is  of  so 
much  greiiter  intensity  than  in  Italy,  it  Ls  estimated  than  an  elevation  of 
2000  to  2500  feet  is  necessary  to  give  a  similar  immunity.  The  diffi»rent  lati- 
tudes may  account  for  this. 

In  towns  partially  freed  from  marsh  miasmata  by  extensive  drainage,  the 
difference  of  a  few  teet  perpendicular  height  makes  an  almost  inconceivable 
difference  in  the  liability  of  persons  to  paludal  disease.  The  barracks  of 
Spanish  Town,  the  capital  of  Jamaica,  for  instance,  consist  of  two  stories,  or 
of  a  ground  floor  and  of  a  first  floor ;  but  it  being  found  that  two  men  were 
taken  ill  on  the  ground  floor  for  one  on  the  first  floor,  it  was  at  length  ordered 
that  the  ground  floor  should  be  no  longer  occupied.  Dr.  Cullen  remarked  a 
similar  result  at  Portobello ;  Dr.  Fergusson  in  St.  Domingo ;  and  Sir  Gilbert 
Blane  in  the  expedition  to  Walcheren.  This  law  is  so  well  understood  in  the 
West  Indies  that  in  Denierara,  and  in  many  other  parts,  the  houses  are  built 
on  dwarf  columns,  after  the  manner  of  corn  stacks,  m  onler  that  a  stratum  of 
air  may  be  interposed  between  the  house  and  the  ground.     In  Rome,  and  in 
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other  towns  of  Italy,  it  is  also  so  well  known  that  the  lower  rooms  of  the 
houses  are  abandoned,  the  family  occupying  the  upper  rooms,  as  affording  a 
greater  protection  from  the  paluaal  poison. 

The  Lateral  or  Horizontal  Spread  of  marsh  miasmata  is  a  problem  still 
more  difficult  than  of  the  altitudinal  range.  The  least  complicated  cases  are 
those  when  water  alone  intervenes  between  the  marsh  and  the  recipient.  In 
the  year  1746-47,  while  our  troops  lay  in  Zealand,  the  sickness  was  so  great 
among  four  battalions  quartered  there  that  some  of  those  corps  had  hardly  100 
men  fit  for  duty,  or  less  than  a  seventh  part  of  a  battalion.  In  one  corps, 
the  Royals,  only  four  men  escaped.  At  the  time,  however,  of  this  remarkable 
prevalence  of  fever  on  shore.  Commodore  Mitcheirs  squadron  lay  at  anchor 
between  South  Beveland  and  the  Island  of  Walcheren,  and  the  fever  raged 
at  both  places ;  but,  nevertheless,  in  the  midst  of  all  the  sickness  that  reigned 
around,  the  seamen  were  neither  affected  with  fever  nor  flux,  but  continued 
to  enjoy  perfect  health.  These  observations  of  Sir  John  Pringle  were  fully 
confirmed  by  those  of  Sir  Gilbert  Blane  during  the  last  disastrous  expedition 
to  Walcheren.  "I  had,"  says  this  physician,  "the  opportunity  of  observing 
the  extent  to  which  this  noxious  exhalation  extended,  which  was  found  to  oe 
less  than  was  generallv  known.  Not  only  the  crews  of  the  ships  in  the  Road 
of  Flushing  were  entirely  free  from  this  epidemic,  but  also  tne  crew  of  the 
guard-ship,  which  was  stationed  in  the  narrow  channel  between  this  island 
and  Beveland.  The  width  of  this  channel  is  about  6000  feet ;  yet,  though 
some  of  the  ships  lay  nearer  to  one  shore  than  the  other,  there  was  no  in- 
stance of  any  of  the  men  or  officers  being  taken  ill  with  the  same  disorder  as 
that  with  which  the  troops  on  shore  were  affected."  It  appears,  therefore, 
that  in  Europe  the  horizontal  spread  of  marsh  miasmata  over  fresh  water  is 
less  than  3000  feet.  With  respect  to  the  spread  of  the  miasmata  over  salt 
water.  Sir  Gilbert  Blane  wrote  that  in  tropical  climates  ships  at  a  distance  of 
3000  feet  from  a  swampy  shore — a  distance  to  which  the  miasmata  did  not 
extend  in  Zealand — and  even  farther,  were  affected  with  the  noxious  exhala- 
tions. Dr.  John  Hunter  considered  a  few  miles  to  be  a  necessary  interval  for 
a  ship  lying  to  leeward  of  a  swamp,  in  order  to  insure  a  complete  exemption 
from  the  disease.  When,  however,  the  swamp  or  other  source  of  the  poison 
is  of  small  extent,  a  much  less  space  is  sufficient  to  assure  an  exemption.  In 
the  epidemic  on  the  coast  of  Spain,  the  fisherman  living  with  his  family  on 
board  his  boat  has  been  rarely  attacked,  though  lying  at  anchor  close  in 
shore.  Also,  during  the  late  epidemics  at  Gibraltar,  it  was  not  unusual  for 
the  richer  inhabitants  to  hire  a  Moorish  vessel  and  to  live  on  board  in  the 
bay  ;  and  there  was  scarcely  an  instance  of  those  persons  having  been  affected, 
though  keeping  up  a  free  communication  during  the  day,  either  directly  or 
indirectly,  with  the  town. 

The  extent  to  which  the  marsh  miasmata  may  spread  from  its  source  over 
land  in  a  horizontal  direction  is  a  much  more  complicated  question.  The 
efiect  of  trees  in  intercepting  the  paludal  poison  is  remarkable,  and  appears 
to  have  been  known  to  the  ancients,  who  are  supposed  to  have  surrounded 
their  temples  with  groves,  on  account  of  their  protecting  influence.  Pope 
Benedict  XIV  ordered  a  wood  to  be  cut  down  which  separated  Villatri  from 
the  Pontine  Marshes,  and  for  many  following  years  there  raged  throughout 
the  whole  country,  and  in  places  never  before  attacked,  a  most  severe 
and  fatal  fever.  The  same  effects  were  produc»ed  from  a  similar  circumstance 
in  the  environs  of  Campo  Santo.  In  the  West  Indies  it  is  quite  wonderful 
how  near  the  marsh  the  planter,  provided  he  is  protected  by  trees,  will  ven- 
ture to  place  his  habitation. 

Different  soils  also  affect  the  transmission  of  the  paludal  poison.    The  spot,. 
for  instance,  on  which  the  new  National  Dock  and  Arsenal  are  built  was  a 
marsh  of  about  700  acres,  and  on  either  side  of  it  are  the  villages  of  Green- 
hithe  and  of  Northfieet.    The  peculiarity  here  is,  that  the  inhabitants  of 
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tlu»H(«  villiip*H  mn^ly  HuiFor  from  inU^inittont  fever,  whilst  thoee  on  the  billii 
Im\voii(I  iirt«  ^n'titly  ailli(*ttMl  with  that  diseoMe.  Dr.  Maton  mentions  a  rimiUr 
tlui  ill  iht'  it(M^hh()riio(Ml  (»f  Woymouth.aud  thcsaniecircumstaQoe  bofaeenred 
ill  tht«  iKM^hhnrhotMl  of  Little  llamptou  and  the  marshy  districts  in  Suawx. 
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.Vixn.lMATlON.   OK  TIIK   IXFl.l'KNCK  OF  CLIMATE  OX   MAX. 
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European  inhabitants  of  Jamaica,  of  Cuba,  of  Hispaniola,  of  the  Windward 
and  Leeward  Islands,  have  made  no  progress  since  their  first  establishment 
there.  They  cannot  execute  labor — hence  the  necessity  for  preserving  and 
maintaining  the  black  population.  Their  ofispring  are  pale,  wan,  and  sickly, 
and  in  half  a  century  cease  to  be  productive  (Morell,  p.  107).  Our  army 
medical  historians  tell  that  our  troops  do  not  become  acclimated  in  India. 
Length  of  residence  in  a  distant  land  affords  no  immunity  from  the  diseases 
of  its  climate,  which  act  with  redoubled  energy  on  the  stranger  from  the  tem- 
perate zones.  On  the  contrary,  the  mortality  among  officers  and  troop  is 
greatest  among  those  who  remain  longest  in  those  climates  (Joi^nson,  Mar- 
tin, TuLLOCH,  Macpherson,  Boudin).  Dr.  Ma<;pherson  also  makes  the 
significant  remark,  that  the  small  mortality  among  officers,  compared  with 
soldiers,  in  India,  is  due  to  the  greater  facilities  they  enjoy  of  obtaining  change 
of  climate  when  they  fall  sick.  Although  the  constitution  of  the  man  may 
be  so  modified  that  comparative  health  may  be  retained,  yet  there  is  a  morbid 
degradation  of  the  physical  and  intellectual  constitution.  If,  however,  he  or 
his  descendants  are  taken  back  to  their  native  climate,  they  may  yet  revert 
to  the  healthful  standard  of  their  original  types.  The  good  effects  of  limiting 
the  period  of  service  of  our  troops  in  the  West  Indies  to  three  years  has  shown 
this,  in  sustaining  for  a  greater  period  the  strength  of  the  regiments,  a  pro- 
tracted residence  of  the  European  regiments  in  India  having  been  followea  by 
the  most  disastrous  results.  ''European  regiments  in  India  have  melted  away 
like  the  spectres  of  a  dream.  A  thousand  strong  men  form  this  year  a  regi- 
ment :  a  year  passes,  and  one  hundred  and  twenty-Jive  new  recruits  are  required 
to  fill  up  the  broken  column  ;  and,  eight  years  having  come  and  gone,  not  a 
man  of  the  original  thousand  remains  in  the  dissolving  corps."  With  regard 
to  the  Bombay  fusilier  European  regiment,  for  instance.  Dr.  Amot  has  shown 
that  its  losses  averaged  104  per  1000  per  annum — a  loss  equivalent  to  the 
entire  absorption  of  the  regiment  in  nine  years  and  seven  months.  In  Bengal, 
also,  it  is  an  ascertained  fact  that  a  British  regiment  of  1000  men  dissolved 
entirely  away  in  eleven  years,  even  in  favorable  times,  and  with  all  the  im- 
proved conditions  of  the  service.  Dr.  Arnot's  statistics  show  that  the  Bengal 
army  lost  annually  9  per  oent.  of  its  numbers,  giving  a  total  loss  in  eight  years 
of  upwards  of  14,000  men  out  of  an  army  of  156,130  men.  (See  Trans,  Med, 
Ph.  Society  of  Bombay  for  1855 ;  Indian  Annals  of  Medical  Science;  and  Sani- 
tary Review  for  October,  1857 ;  whence  these  statements  are  quoted.) 

In  the  Statistical  Reports  of  the  Army  Medical  Department  (of  which  ten 
annual  volumes  have  now  been  published,  for  the  years  1859  to  1868  inclu- 
sive), full  information  respecting  the  health  of  the  army  all  over  the  world 
has  been  given  by  Dr.  T.  Graham  Balfour,  F.R.S.,  Deputy  Inspector-General 
of  Hospitals,  to  whom  the  science  of  medicine  is  so  largely  indebted  in  the 
direction  of  "  Medical  Geography."  The  leading  facts  are  embraced  in  the 
following  account  of — 


The  Sickness  afid  Mortality  of  British  Troops  at  Different  Places  over  the  Globe, 

from  1859  to  1868  inclusive, 

I.  In  the  Stations  of  the  United  Kingdom  the  sickness  is  represented  by 
956  admissions,  and  the  mortality  by  9.57  deaths  per  1000  men.  The  former 
have  ranged  between  1053  admissions  in  1860,  and  853  in  1866,  and  the  lat- 
ter between  10.90  deaths  in  1868.  and  8.71  per  1000  in  1862. 

The  class  of  diseases  which  gives  rise  to  the  largest  proi)ortion  of  cases  is 
that  of  Venereal,  by  which  nearly  one-third  of  all  the  admissions  into  hospi- 
tal is  caused.  Next  to  it  rank  miasmatic  diseaset*,  disenses  of  the  respiratory 
system^  and  diseases  of  the  integumentary  system.  Tubercular  diseases,  chiefly 
phthisis,  occasion  exactly  one-third  of  the  whole  mortality,  and  diseases  of  the 
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respiratory  system  stand  next  to  them.  The  admissions  by  tubereular  diaecues 
average  17  per  1000,  and  the  deaths  3.17;  the  admi^ions  by  diseases  of 
the  respiratory  system  amount  to  86  per  1000,  and  the  deaths  to  1.31  per 
1000. 

II.  The  Mediterranean  Stations. — 1.  OibraUar.  The  sickness  here  is  rep> 
resented  by  789  admissions,  and  the  mortality  by  8.98  deaths  per  1000  men. 
The  admissions  have  varied  from  949  per  1000  in  1859,  to  587  in  1866,  and 
the  deaths  from  23.74  in  1865,  to  4.36  in  1866.  The  high  ratio  of  morUlity 
in  1865  was  caused  by  a  visitation  of  epidemic  cholera,  which  cut  off  15.83 
per  1000  of  the  strength.  Omitting  tnat  year,  the  mortality  was  higher 
in  1860,  when  it  amounted  to  11.06  per  1000. 

Of  miasmatic  diseases  the  continuea  fevers  are  the  most  prevalent,  and  at  the 
same  time  the  most  fatal.  The  sickness  from  them  is  represented  by  77  ad- 
missions, and  the  mortality  by  1.80  deaths  per  1000  men.  The  causes  of  such 
prevalence  are  represented  to  be — (1.)  Overcrowding — the  space  in  one  of  the 
barracks  having  been,  during  part  of  the  time  included  in  the  Reports,  only 
322  cubic  feet  per  man!  (2.)  Exposure  to  sun-heat ;  (3.)  Imperfect  dnunage 
and  sewerage.  Diarrhoea  and  dysentery  are  four  times  as  prevalent  as  among 
troops  at  home,  and  have  occasioned  49  admissions,  rheumatism  36  admissions, 
and  ophthalmia  39  admissions  per  1000  men. 

Venereal  diseases  give  rise  to  nearly  one-fourth  of  the  admissions  into 
hospital. 

2.  Malta,  The  sickness  at  thb  station  is  represented  by  882  admissions, 
and  the  mortality  by  14.34  deaths  per  1000  of  mean  strength.  The  admis- 
sions have  ranged  from  1214  in  1859  to  666  in  1863,  and  the  deaths  between 
26.44  in  1865  and  6.53  in  1864.  The  high  rate  of  mortality  in  1865  was 
caused  by  epidemic  cholera,  which  occasioned  86  deaths,  or  15.57  per  1000  of 
the  force.  This  disease  a^in  broke  out  in  1867,  when  the  deaths  by  it  were 
22,  or  4.47  per  1000;  but  in  the  same  year  fever  was  very  prevalent  and  &tal, 
the  deaths  by  it  being  7.93  per  1000  of  force. 

The  disea:*es  of  the  miasmatic  class/in  the  order  of  their  greatest  prevalence, 
are  as  follow : 

Continued  fever,  represented  by  188,  dysentery  and  diarrh(ea,hy  72^  ophthal- 
mia, by  67,  admissions  per  1000  men.  Of  these  diseases  continued  fever  has 
been  the  most  fatal,  particularly  in  the  first  and  last  two  years  of  the  disease, 
the  deaths  having  amounted  in  1859  to  8.85,  in  18G7  to  7.93,  and  in  1868  to 
6.32  per  1000  of  the  force. 

3.  The  Ionian  Islands  were  garrisoned  by  British  troops  till  May,  1864, 
when,  on  their  being  ceded  to  Greece,  the  troops  were  withdrawn.  During 
the  preceding  five  years  the  admissions  in  hospital  amounted  to  782,  and  the 
deaths  to  8.88  per  1000  of  mean  strength. 

The  most  prevalent  diseases  were  continued  fevers,  dysentery  and  diarrhtra, 
and  ophthalmia.  The  continued  fevers  were  the  cause  of  two-fillhs  of  the  mor- 
tality. Their  prevalence  and  fatal  character  in  Corfu  were  attributed,  and  ap- 
parently with  justice,  to  the  unhealthy  situation  of  the  Fort  Neuf  Barracks, 
their  overcrowded  state  and  defective  ventilation,  and  to  the  generally  insani- 
tarv  condition  of  the  town. 

fll.  The  Stations  in  British  America.— 1.  In  Canada  the  sickness  is  rep- 
resented by  686  admissions  per  1000  of  mean  strength,  and  the  mortality  by 
9.87  deaths  ]>er  1000.  The  admissions  have  varied  from  539  j>er  KJOO  in 
1860  to  730  in  1868,  and  the  deaths  from  11.62  in  1864  to  8.36  in  1862.  The 
miasmatic  diseases,  in  the  order  of  their  greatest  prevalence,  are  as  follow: 

Bheumatism,  represented  by  30  admissions  per  1000  of  mean  strength  ;  sore 
throat  and  injiuenza,  by  30;  dysentery  trnd  diarrha^xi,  by  23;  continued  fevers, 
by  17;  and  ophthalmia,  by  15  per  1000.  Tubercular  diseases,  accident**,  and 
diseases  of  the  respiratory  and  circulatory  systems  are  the  chief  causes  of  mor- 
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tality.    The  deaths  by  continued  fevers  amounted  only  to  .65  per  1000  of  the 
strength  on  the  average  of  ten  years. 

2.  In  Nova  Scotia  and  New  jBr%imwick  the  sickness  is  represented  by  541 
admissions,  and  the  mortality  by  7.76  deaths  per  1000  of  mean  strength.  The 
admissions  have  fluctuated  between  604  per  1000  in  1864,  and  473  in  1868, 
and  the  deaths  between  5.17  in  1860  and  9.65  per  1000  in  1868.  The  most 
prevalent  diseases  of  the  miasmatic  class  are  9ore  throat  and  influenza^  rheuina- 
limn,  and  ophthalmia.  The  tubercular  diseases  are  the  most  fatal,  causing  one- 
fifth  of  the  whole  mortality.  Next  to  them  stand  accidents,  diseases  of  the 
respiratory  organs — chiefly  pneumonia  and  bronchitis — and  of  the  circulatory 
system. 

3.  In  Netvfoundland  the  sickness  is  represented  by  582  admissions,  and  has 
ranged  between  1409  in  1860  and  324  in  1864,  and  the  mortality  by  10.80 
deaths  per  1000  of  mean  strength,  the  highest  ratio  having  been  19.80  per 
1000  in  1865,  while  in  1860  no  deaths  occurred.  The  high  ratio  of  admissions 
in  1860  and  also  in  1859  was  owing  to  the  force  being  composed  of  old  soldiers 
enrolled  in  a  veteran  company,  and  the  great  range  in  the  proportion  of  deaths 
in  diflerent  years  is  chiefly  a  result  of  the  small  numbers  under  observation. 
The  most  prevalent  diseases  are  sore  throat,  influenza,  bronchitisj  and  rheu- 
matism. 

4.  British  Columbia  was  occupied  by  a  detachment  of  Royal  Engineers 
during  the  four  years  1859-62.  For  that  period  the  sickness  is  represented 
by  702  admissions  per  1000  mean  strength,  and  the  mortality  by  14.52  deaths 
per  1000 ;  but  of  the  eight  deaths  which  occurred,  five  were  by  drowning,  and 
one  that  of  a  man  frozen  to  death;  so  that  two  only,  or  in  the  ratio  of  0.36 
per  1000  of  mean  strength,  were  the  result  of  disease.  Influenza  and  venereal 
were  the  prevailing  diseases. 

5.  In  Bermuda  the  sickness  is  represented  by  724  admissions,  and  the  mor- 
tality by  30.15  deaths  per  1000  of  mean  strength.  The  admissions  have 
varied  from  976  in  1864  to  537  in  1859,  and  the  deaths  from  169.54  per  1000 
of  strength  in  1864  to  8.55  in  1860.  The  enormously  high  ratio  in  1864  was 
caused  by  an  outbreak  of  yellow  fever,  which  in  twenty  weeks  cut  off*  173 
men  from  a  strength  of  1135  at  the  commencement  of  the  epidemic.  Ber- 
muda has  been  subject  to  visitations  of  yellow  fever  in  an  epidemic  form  at 
irregular  intervals;  but  during  the  ten  years  from  1859  inclusive,  1864  was 
the  only  year  in  which  it  so  appeared.  In  1866  and  1868  the  mortality  by 
continued  fevers  was  high,  but  there  were  no  cases  of  yellow  fever.  Continued 
fevers,  dysentery,  and  diarrhoea,  and  diseases  of  the  integumentary  system,  are  the 
roost  prevalent  diseases,  and  after  yellow  fever  those  of  the  nervous  system 
the  most  fatal,  owing  principally  to  the  number  of  deaths  from  delirium  tre- 
mens.    The  mortality  by  tubercular  diseases  and  by  accidents  is  also  high. 

IV.  West  Indian  Stations. — 1.  Among  European  Troops  of  the  Wind- 
ward and  Leeward  Command  the  sickness  is  represented  by  1189  admissions 
per  1000  of  mean  strength,  and  the  mortality  by  13.35  deaths  per  1000.  The 
admissions  have  ranged  between  1619  per  1000  in  1866,  and  1001  in  1861, 
and  the  deaths  between  29.29  in  1866,  and  5.55  in  1861.  The  high  rate  of 
admissions  in  1866  was  caused  by  the  prevalence  of  paroxysmal  fevers  in 
Demerara;  the  ratio  was  also  unusually  high  in  1864  from  an  epidemic  of 
remittetU  fever  at  Barbadoes,  fortunately  not  of  a  fatal  character.  The  great 
mortality  in  1866  was  from  an  epidemic  of  yellow  fever  in  Demerara,  when 
the  deaths  amounted  to  one-fourth  of  the  force.  The  white  troops  have  since 
been  withdrawn  from  the  station.  The  rate  of  mortality  was  much  above 
the  average  in  1865  from  paroxysmal  fevers  in  Demerara,  and  in  1859  from 
an  outbreak  of  yellow  fmcr  at  Trinidad.  The  miaxmatic  diseases,  arranged  in 
the  order  of  their  prevalence,  are  as  follow:  Paroxyttmal  fevers,  repreaented 
by  262  admissions;  ophthalmia,  by  75;  dyseniery  and  diarrhcea,  by  61 ;  contin- 
vied  fevers,  by  51 ;  and  rheumatimn,  by  24  admissions  per  1000  of  mean  strength. 
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Among  African  and  Colored  Creole  Troops  the  sickness  is  represented  bj 
919  admissions,  and  the  mortality  by  21.14  deaths  per  1000  of  mean  strength, 
the  former  ranging  between  1043  in  1867  and  805  in  1862,  and  the  latter 
between  16.48  in  1863  and  38.14  per  1000  in  1867.  Enthetic  and  mia4miatie 
diseases  are  the  most  prevalent,  and  tubercular  and  mianmatic  the  most  fiitaL 
The  miasmatic  diseases  arranged  in  the  order  of  their  prevalence  are  as  follow: 
Rheumaiisviy  represented  by  78  admissions  per  1000  of  mean  strength ;  parar- 
yamxil  fevers y  by  71;  ophthalmia,  by  21;  dysentery  and  diarrhoea,  by  20;  sort 
^troa^  and  influenza,  by  19;  eruptive  fevers,  by  16;  and  continued  fevers,  by  16. 
Tubercular  diseases  are  most  fatal  to  th'is  class  of  troops,  causing  one-thiVd  of 
all  the  deaths ;  next  to  these  rank  diseases  of  the  respiratory  and  nervous  try^ 
terns,  paroxysmal  fevers,  and  dysentery  and  diarrhoea, 

2.  The  sickness  in  Jamaica  among  European  Troops  is  represented  by  1023 
admissions  i>er  1000  mean  strength,  ranging  between  13.97  in  1865  and  5.80 
in  1868,  and  the  mortality  by  21.01  deaths,  ranging  from  71.07  in  1867  to 
7.35  in  1864.  The  very  high  ratio  of  deaths  in  1867  was  caused  by  an  epi- 
demic of  yellow  fever.  Except  in  that  year,  the  highast  proportion  of  deati^ 
was  in  1865,  when  it  amounted  to  27.87  per  1000  of  tlie  strength,  chiefly 
from  fever.  The  most  prevalent  of  the  miaimo^t^;  diseases  are  as  follow:  Far- 
oxysmal  fevers,  represented  by  125  per  1000  of  mean  strength;  continued  fevers, 
by  92 ;  ophthalmia,  by  50 ;  dysentery  and  diarrhoea,  by  45 ;  rheumatism,  by  29 ; 
sore  throat  and  influenza^  by  17;  and  yellow  fever,  by  13  admissions  per  1000. 

The  most  fatal  diseases  are  yellow,  paroxysmal,  and  continued  fevers. 

Among  the  African  and  Creole  Troops  in  Jamaica  the  sickness  is  repre> 
sen  ted  by  1264  admissions,  and  the  mortality  by  26.01  deaths  per  1000  of 
mean  strength.  The  admissions  ranged  between  15.31  in  1866  and  8.18  in 
1860,  and  the  deaths  between  34.05  in  1864  and  10.97  in  1868  per  1000  of 
mean  strength. 

The  most  prevalent  miasmatic  diseases  are  paroxysmal  fevers,  represented  by 
219  admissions  per  1000  of  mean  strength;  rheumatism,  by  8o;  continued 
fevers,  by  53;  dy. ^eatery  and  diarrhcea,  by  30;  sore  throat  and  influenza,  by  27; 
ophthalmia,  by  24;  and  eruptive  fevers^  by  7  adniisi»iou.s  per  1000  of  mean 
strength. 

Miasmatic  diseases  have  been  the  most  fatal,  one-half  of  the  deaths  by  them 
being  by  paroxyp^mal  fevers;  tubercular  diseases  and  those  of  the  respirator}' 
system  rank  next,  and  have  been  the  cause  of  two-fifths  of  all  the  deaths. 

3.  In  the  Bahamas,  among  African  and  Creole  Troops,  the  sicknes<i  is  rei>- 
rcvsented  by  *)2o  admissions,  and  has  ranged  between  580  in  1H63  and  1303  in 
1868;  and  the  mortality  is  repraseuted  by  26.17  deaths  per  1(X>0  of  mean 
strength,  ranging  from  14.48  in  1863  to  40.37  in  1859. 

Miasmatic  diseases  are  the  most  prevalent,  and  tubercular  the  most  fatal. 
The  mortality  is  also  very  hijrh  from  those  of  the  n',<piratory  system. 

4.  In  Homliira^y  among  the  African  and  Creole  Troops,  the  sickness  is  rep- 
resented by  J)12  admissions,  and  the  mortality  by  20.HO  deaths  |xt  10<M)  of 
mean  strength.  The  highest  ratio  of  admissions  was  1523  in  1801,  and  the 
lowest  607  in  1868;  the  highest  ratio  of  deaths  was  52.00  per  1000  of  the 
strength  in  1866,  and  the  lowest  6.21  per  1000  in  1859. 

The  prevalent  diseases  are  miasmatic.  8kin  diseases,  espi^cially  eczvmn, 
ulcers,  and  boils,  and  venereal  diseasas  also  abound.  Tubercular  diseasi's 
have  been  the  most  fatal;  but  miasmatic  diseases  and  those  of  the  nervous, 
circulatory,  and  respiratory  system  have  also  funiished  a  high  ratio  of  deaths. 

V.  West  African  Stations. — 1.  In  Sierra  Leone  the  sickness  is  represente<i 
by  998  admissions,  and  the  mortality  by  29.43  deiiths  j)er  1000  of  mean 
strength.  The  admissions  ranged  from  542  in  1859  to  1383  in  1866,  ami  the 
deaths  from  14.02  in  1859  to  41.33  in  1867. 

2.  At  the  Gambia  the  sickness  is  represented  by  1148  admissiims,  and  the 
mortality  by  32.99  deaths  j)er  1000  of  mean  strength;  the  former  ranging 
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between  653  in  1859  and  1667  in  1863,  and  the  latter  between  17.74  in  1865 
and  52.38  in  1866. 

3.  For  the  Gold  Coast  and  Lagos  the  sickness  is  represented  by  1495  admis- 
sions, and  the  mortality  by  45.87  deaths  per  1000  of  mean  strength.  The 
lowest  ratio  of  admissions  was  581  per  1000  in  1859,  and  the  highest  23.67 
in  1864;  the  lowest  ratio  of  mortality  was  9.57  in  1860,  and  the  highest  83.06 
in  1864. 

The  most  prevalent  miasmatic  diseases  in  Sierra  Leone  are  as  follow : 

Paroxyimial  fevers,  represented  by  146  admissions  per  1000  mean  strength; 
rheumatism,  by  66  per  1000;  dysentery  and  diarrhtxa,  by  32;  ophthalmia^  by  15; 
eruptive  fevers,  by  11  per  ICiOO. 

The  most  prevalent  on  the  Gambia  are, 

Paroxysmal  fevers,  represented  by  173  admissions  per  1000  of  mean  strength ; 
dysentery,  diarrluza,  and  cholera,  by  84  per  1000;  rheumatism,  by  61  per  1000; 
eruptive  fevers,  by  26  per  1000;  ophthalmia,  by  18  admissions  per  1000  men. 

The  most  prevalent  on  the  Gold  Coast  and  at  Lagos  are, 

Paroxysm^  fevers,  represented  by  367  admissions  per  1000  mean  strength; 
dysentery  and  diarrhoea,  by  220 ;  rheumatism,  by  59 ;  and  ophthalmia,  by  20  per 
1000.  Small'pox  and  measles  are  sometimes  epidemic;  and  Guineor^Hyrm, 
among  para.'^itic  diseases,  holds  a  prominent  place;  indeed,  in  1861,  this  affec- 
tion  was  the  cause  of  one-third  of  the  admissions  into  hospital.  During  the 
ten  years  1859-68  there  were  412  admissions  into  hospital  by  this  disease, 
being  in  the  ratio  of  90  per  1000  of  the  strength.  The  admissions  by  this 
disease  at  Sierra  Leone  during  the  same  period  was  59,  and  at  the  Gambia 
only  3.  It  is  stated  that  almost  all  these  cases  were  men  who  had  contracted 
the  disease  while  serving  on  the  Gold  Coast. 

VI.  St.  Helena. — The  sickness  is  repra<»ented  by  830  admissions  per  1000 
mean  strength ;  the  mortality,  bv  9.00  deaths  per  1000.  The  admissions  have 
ranged  from  1037  per  1000  of  m'ean  strength  in  1861  to  612  in  1867;  and  the 
deaths  from  12.90  in  1859  to  4.75  per  1000  in  1868. 

The  prevalent  miasmatic  diseases  are  continued  fevers,  represented  by  84; 
dysentery  and  diarrhoea,  by  77 ;  rheumatimn,  by  32;  o])hthalmia,  by  26;  sore  throat 
and  influenza,  by  20;  and  paroxysmal  fevers,  by  17  admissions  per  1000  of 
mean  strength. 

The  most  fatal  diseases  are  the  tubercular  and  those  of  the  nervous  and 
circulatory  systems.     Intemperance  prevails  to  a  great  extent. 

VII.  Cape  of  Good  Hope. — The  sickness  is  represented  by  975  admissions 
per  1000  mean  strength,  ranging  between  841  in  1863  and  1241  in  1867;  the 
mortalitv  by  11.02  deaths  per  1000;  the  lowest  ratio  having  been  9.73  in 
1862,  and  the  highest  13.16  per  1000  in  1860, 

The  inos^t  prevalent  miasmatic  diseases  are  ophthalmia,  represented  by  81 
admissions  per  1000  mean  strength;  r/rewmaZ/Vm,  by  47  ;  continued  fever,  hy 
46  ;  dyMettteru  and  dinrrhcm,  by  40  ;  sore  throat  and  influenza,  by  24 ;  parox- 
ysmal f  everts, hy  17  admissions  |)er  1000.  The  proj>ortion  of  paroxysmal  fevers, 
however,  has  been  unduly  increa.sed  by  the  arrival  in  the  command  of  several 
regiments  from  China,  where  the  men  had  contracted  a  liability  to  ague,  which 
CK)ntinued  to  affec*t  them  for  a  considerable  time  after  their  arrival  at  the  Cape,, 
but  was  in  nowise  attributable  to  its  climate. 

The  admissioiLs  into  hospital  at  the  Cai)e  have  been  greatly  increased 
during  the  last  five  years  of  the  decade  by  the  prevalence  of  venereal  dis- 
eases ;  during  that  iH»ri(Ml  they  have  been  the  cause  of  one-third  of  the  total 
admissions. 

The  dis<mses  which  have  caused  the  greatest  mortality  have  been  those  of 
the  circulatory  and  nervous  systems,  continued  fevers,  and  accident'^.  Intern^ 
peranco  prevails  to  a  large  extent,  and  is  among  the  chief  caust»s  of  the  preva- 
lence of  diseases  of  the  heart  in  this  station  (Niciioi^ON,  Taylor).     Cardiac 
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disease  is  the  cause  of  1.73  deaths  per  1000  of  the  mean  strength,  and  ali*o  of 
a  considerable  amount  of  invaliding  from  the  Cape. 

VIII.  Island  of  Maoritias. — The  sickness  is  represented  by  1039  admis- 
sions, ranging  between  608  in  1860  and  2336  in  1868.  The  very  high  ratio 
in  the  latter  year,  and  also  in  1867,  was  due  to  the  prevalence  of  a  wide- 
spread epidemic  of  malarious  fever,  affecting  both  military  and  civil  popula- 
tion. The  mortality  is  represented  by  20.63  deaths  per  1000  of  mean  strength, 
and  has  ranged  between  7.97  in  1865  and  43.92  in  1862,  the  latter  chiefly 
from  epidemic  cholera.  The  epidemic  fever  in  1867  and  1868  caused  a  very 
high  ratio  of  deaths  (40.95  ana  27.31),  and  in  1860  the  ratio  was  also  very 
high  (23.86  per  1000),  from  an  outbreak  of  malignant  cholera. 

The  prevalent  miasmatic  diseases  have  been  paroxysmal  fevers^  represented 
by  261  admissions  per  1000  of  mean  strength ;  dysentery  and  diarrhcta^  bv 
128  ;  coniinued  fevers^  by  66  ;  aphthalmia,  by  29  ;  spasmodic  cholera,  by  10 ; 
rheumatisin,  hy  26  ;  sore  throat  and  influenza,  by  8  admissions  per  1000  men. 
The  high  ratio  of  cases  of  paroxysmal  fevers  has  been  entirely  due  to  the 
epidemic  of  the  last  two  years  of  the  decade,  the  average  of  the  preceding 
eight  years  having  been  only  14  per  1000. 

The  most  fatal  diseases  have  been  spasmodic  cholera,  dysentery  and  diarrhaa, 
paroxysmal  and  continued  fevers, 

IX.  Ceylon. — ^The  sickness  among  European  Troops  is  represented  by 
1445  admissions,  and  the  mortality  by  24.29  deaths  per  1000  of  mean 
strength.  The  admissions  have  ranged  between  1706  per  1000  in  1864  and 
1088  in  1867  ;  and  the  deaths  between  35.06  in  1859  and  14.15  per  1000  in 
1867. 

The  most  prevalent  diseases  of  the  miasmatic  class  are  dysentery  and  diar-- 
rhcea,  represented  by  208  admissions  per  1000  men;  paroxysmal  fevers,  hy  117; 
ophthalmia,  by  80 ;  coniinued  fevers,  by  76 ;  rheumatism,  by  53 ;  sore  throat 
and  influenza,  by  15  ;  and  malignant  cholera,  by  4  per  1000. 

The  most  fatal  diseases  are  dysentery,  diarrhcea,  and  cholera ;  diseases  of  the 
digestive  system,  particularly  hepatitis,  tubercular  diseases,  and  those  of  the 
nervous  system. 

Among  the  Asiatic  and  Cingalese  Troops  the  sic*kne5s«t  is  represented  by 
1013  admissions,  aud  the  mortality  by  14.81  deaths  per  1000  of  mean  strength ; 
the  admissions  have  ranged  from  1339  in  1862  to  477  in  18(>8,  aud  the  deaths 
32.47  in  1864  to  9.18  in  1865  ;  the  high  ratio  in  the  former  year  was  chiefly 
due  to  deaths  of  men  who  had  been  wounded,  from  a  wing  of  the  regiment 
serving  at  Hong  Kong. 

The  prevalent  diseases  are />aroa^;jma//ei'er,  represented  by  376  admissions; 
dysentery  and  diarrh(ta,  by  61  ;  ophthalmia,  by  64 ;  rheumatitnn,  by  50 ;  con- 
tinued fevers,  by  28  ;  eruptive  fevers,  by  9  ;  and  cholera,  bv  7  admissions  |K*r 
1000  men. 

The  fatal  diseases  are  spasmodic  cholera,  dysentery  and  diarrhoea,  paroxysmal 
fevers,  and  tubercular  diseases. 

Trinconialee  is  the  most  sickly  station.  Ague  prevails  there  from  the 
marshy  soil  of  paddy  fields  and  cocoanut  gardens. 

X.  Australasia. — 1.  Australia  and  Tasmania.  The  sickness  is  reprcsentetl 
by  708  admissions  per  1000  of  mean  strength,  with  a  mortality  of  13.41  deaths 
per  1000.  The  admissions  ranged  between  587  in  1865  to  888  in  18G0,  and 
the  deaths  between  7.51  in  1867  and  22.00  in  1862.  The  average  ratio  of 
deaths,  however,  has  been  undulv  increased  by  the  withdrawal  of  a  |)4»rtion 
of  the  troops  for  field  service  in  Saw  Zealand,  the  weakly  and  delicate  men 
being  left  with  the  wings  of  the  regiments  which  remaine<i  in  Australia. 

The  miasmatic  diseases,  in  the  order  of  their  greatest  prevalenct*,  are  ophthal- 
mia, represented  by  39  admissions  per  1000 ;  rheumatism,  by  36 ;  sore  thn*al 
and  influenza^  by  83;  dyi<entery  and  diarrhmi,  by  32;  coniinued  f evert*,  by  18; 
and  paroxysmal  fevers,  by  5  admissions  per  1000  men. 
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The  most  fatal  diseases  in  this  command  are  the  Uiberculary  which  caused 
4.81  per  thousand  of  strength.  Diseases  of  the  drculaiory  system  gave  rise  to 
2.16 ;  and  those  of  the  nervous  system  to  1.57.  Miasmatic  diseases  eave  rise 
to  1.47  deaths  per  1000  of  the  strength,  one-half  of  these  being  caused  by  con- 
tinned  fevers. 

2.  iVeu;  Zealand,  The  sickness  is  represented  by  588  admissions  per  1000, 
and  the  mortality  by  16.08  deaths,  but  of  these  4.96  were  the  result  of 
wounds  in  action,  leaving  a  proportion  of  11.12  per  1000  from  the  ordinary 
contingencies  of  colonial  service.  The  admissions  varied  from  749  in  1868  to 
448  in  1866,  and  the  deaths  from  30.43  in  1860  to  4.44  in  1859.  If  the  casual- 
ties of  war  be  omitted,  the  highest  ratio  of  deaths  was  16.58  in  1864. 

The  miasmatic  diseases,  in  the  order  of  greatest  prevalence,  are  dysentery 
and  diarrhouiy  represented  by  54  admissions  per  1000  men  ;  ophthalmia,  by  47 ; 
continued  fevers,  by  32;  rheumatism,  by  31 ;  sore  throat  and  influenza,  by  25; 
and  paroxysmal  fevers,  by  4  admissions  per  1000  men. 

The  highest  ratio  in  deaths,  next  to  casualties  in  action,  has  been  caused  by 
accidents,  the  deaths  by  them  having  amounted  to  2.84  per  1000.  The  most 
fatal  diseases  have  been  miasmatic,  tubercular,  and  those  of  the  circulatory 
system.  Continued  fever  was  the  most  fatal  of  the  miasmatic  diseases,  the 
ratio  of  deaths  by  them  having  been  1.21  per  1000  of  strength. 

XI.  China. — The  sickness  among  European  Troops  is  represented  by  2054 
admissions,  and  the  mortality  by  54.85  deaths  per  1000.  The  sickness  among 
Natiye  Troops  is  represented  by  1259  admissions,  and  the  mortality  by  26.93 
per  1000. 

1.  In  Southern  China  the  sickness  among  European  Troops  is  represented 
bv  2224  admissions  per  1000,  with  a  mortality  represented  by  45.78  per  1000. 
The  admissions  have  ranged  between  2783  in  1859  and  1088  in  1868,  and  the 
deaths  between  114.10  in  1865  and  14.97  in  1868.  The  excessive  mortality 
in  1865  was  due  to  an  epidemic  oi  fever,  chiefly  among  the  troops  at  Kowloon. 

The  miasmatic  diseases,  in  the  order  of  greatest  prevalence,  are  as  follow : 
Paroxysmal  fevers,  represented  by  609  admissions  per  1000;  continued  fever, 
by  237  ;  dysentery  and  diarrhoea,  by  206 ;  ophthalmia,  by  74 ;  rheumatism,  by 
64 ;  sore  throat  and  injiuenza,  by  16 ;  maligiumt  cholera,  by  5.6 ;  and  eruptive 
fevers,  by  3.1  per  1000  men. 

The  fata)  diseases  were  dysentery  and  diarrhcea,  paroxysmal  and  continued 
fevers,  and  spasinodic  cholera. 

The  sickness  amon^t  Native  Troops  in  China  is  represented  by  1576  per 
1000,  and  the  mortality  is  represented  by  31.67  per  1000.  The  admissions 
ranged  between  2637  in  1860  and  981  in  1868,  and  the  deaths  between  53.75 
in  1859  and  17.06  in  1865  per  1000  of  mean  strength.  The  diseases,  arranged 
in  the  order  of  greatest  prevalence,  are  as  follow :  Paroxysmal  fevers,  repre- 
sented by  676  admissions  per  1000  men ;  dysentery,  diarrhcea,  and  cholera,  by 
200;  rheumatism,  by  103;  continued  fever,  oy  42;  ophthalmia,  hy  14 ;  eruptive 
fevers,  by  8 ;  cholera,  by  8 ;  and  sore  throat  and  influenza^  by  5  per  1000  men. 

The  most  fatal  diseases  were  dysetUery  and  diarrhcea,  paroxysmal  fevers, 
cholera,  and  continued  fever. 

In  North  China  the  results  are  so  much  afl^ected  by  the  peculiar  circum- 
stances of  field  service  in  the  cam{)ai^  of  1860  and  the  sulA^equent  military 
occupation  of  Shanghai,  Tein-tsin,  and  the  Taku  Forts^  that  they  would  only 
mislead  if  stated  as  the  effect  of  climate.  It  may,  however,  be  interesting  to 
state  the  amount  of  sickness  and  mortality  among  the  European  Troops  dur- 
ing the  tliree  years  of  such  s|)ecial  service.  The  admissions  into  hospital  in 
1861,  1862,  and  1863  were  1415,  1880,  and  1849  j)er  10(K)  of  mean  strength, 
and  the  deaths  were  51.08,  124.46,  and  67.73  per  1000  in  these  years  respect- 
ively. 

1  he  prevalence  of  miasmatic  diseases  on  the  average  of  the  three  years  was 
as  follows :  Dysentery  and  diarrhcea,  334  admissions  {ler  1000  men ;  paroxysmal 
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fever8,  270]  continued  fevers,  169;  ophthalmia,  67;  rheumatimn,  46;  malignant 
cholera,  37  ;  eruptive  fevers,  13 ;  sore  throat  and  influenza,  10  per  1000.  Dyp- 
entery  and  diarrhcea  and  malignant  cholera  were  the  most  fatal  diseases,  the 
former  having  cut  off  24.60  and  the  latter  23.56  per  1000  of  mean  strength. 

In  1861,  at  Tein-tsin,  19  deaths  were  recorded  from  sunstroke  between  the 
17th  and  23d  of  July,  the  maximum  temperature  during  that  period  rangine 
from  95°  to  108°  Fahr.,  in  the  shade — giving  a  maximum  average  of  104°  6  ; 
and  the  minimum  temperature  ranged  from  73°' to  83°  Fahr.,  in  the  shade; 
the  average  being  79°  2f  (Dr.  Lamprey). 

In  1862  cholera  broke  out  in  the  field  force  in  the  neighborhood  of  Shang- 
hai, and  cut  off  58  per  1000  of  the  strength.  It  also  attacked  the  small  gam- 
son  left  at  Taku,  and  the  mortality  in  it  amounted  to  40  per  1000.  It  was 
at  this  time  very  fatal  among  the  civil  population  ;  "  it  was  intimated  on  good 
authority,  that  between  Shanghai  and  Seou-Kiang  (distant  about  40  mile8), 
about  one-eighth  of  the  population  died  from  cholera  alone." 

XII.  Japan. — In  1864,  Yokohama  became,  for  the  first  time,  a  station  for 
British  troops.  During  the  five  years,  1864-1868,  the  admissions  into  hospital 
were,  on  the  average,  1502  per  1000  of  the  force  annually,  ranging  from  1706 
in  1864  to  1265  per  1000  in  1868.  The  average  ratio  of  mortality  was  20.76 
per  1000,  ranging  between  49.24  per  1000  in  1864,  and  11.63  in  1867.  These 
ratios,  however,  do  not  fairly  represent  the  influence  of  the  climate  of  Japan, 
as  prior  to  1868  the  garrison  was  composed  of  troo|)s  sent  from  Hong  Kong, 
in  some  instances  for  change  of  climate,  on  account  of  their  extremely  un- 
healthy condition  at  that  station.  Paroxysmal  fevers  were  the  most  fre(|uent 
cause  of  admission  into  hospital,  and  were  clearly  the  result  of  previous  service 
in  China — as  in  1868,  when  the  troops  had  come  from  the  Cape  of  Good  Hope, 
the  admissions  by  paroxysmal  fevers  amounted  to  only  3  in  785  men.  Chol- 
era, dysentery,  and  diarrhoea  were  the  most  fatal  diseases,  but  they  also  in  most 
instances  occurred  in  men  broken  down  by  previous  service  in  China.  In 
two  years,  1868,  1869,  when  the  health  of  the  troops  had  not  been  deterior- 
ated in  this  manner,  the  mortality  amounted  only  to  11.7  per  1000  of  the 
force. 

XIII.  Stations  in  India. — The  prevalence  of  sickness,  on  the  average  of  the 
nine  years,  1800-1868,  as  shown  in  tlie  Anny  Medical  Department  Reportjt,  i> 
represented  by  1592  admissions  per  1000  mean  strength,  and  the  mortality  is 
represented  by  27.06  deaths.  The  relative  sickness  and  mortality  are  dis- 
tributed over  the  throe  Presidencies,  as  follow : 

Bengal. — The  sickness  in  Bengal  is  represented  by  1672  admissions  per 
1000  of  the  strength,  ranging  between  2023  in  1860  and  1098  in  1868;  and 
the  mortality  by  29.89  per  1000— the  highest  ratio  being  39.37  in  1860.  and 
the  lowest  22.56  in  1864. 

The  prevalence  of  the  various  groups  of  miasmatic  diseases  |>er  100<)  of 
mean  strength  has  been  as  follow :  Paroxysmal  fevers^  461  :  dystntery  and 
diarrhwa,  loG ;  continued  feverm,  131;  rheumatiym^  6H ;  ophthalmia,  47;  f*ore 
throat  and  injtnenza,  21;  malignant  cholera,  12;  and  eruptive  fcvcri<,  2.  The 
deaths  by  malignant  cholera  have  averaged  7.82  per  1000  of  strength  :  hy 
dysentery  and  diarrhaa,  3.52;  paroxysmal  fevers,  2.05;  continued  fevers^  1.47: 
and  (eruptive  f'vcrs^  .29  per  1000.  Of  the  other  ela^v^es  of  diseasi»s,  those  of  the 
digestive  system  have  been  much  the  most  fatal,  the  nitio  of  deaths  having 
been  3.75  per  1000,  chiefly  from  hepatitis. 

Madras. — In  the  Madras  command,  the  admissions  were,  on  the  average  of 
nine  years,  in  the  ratio  of  1395  per  1000  of  mean  strength,  ninging  lH»lwt*en 
1538  in  1864  and  1254  in  1861;  the  deaths  were  in  the  ratio  of  22.17  \kt 
1000,  and  ranged  from  24.96  in  1865  to  15.83  in  1861. 

The  j)rineipal  miasmatic  diseases  furnished  on  the  avenige  the  following 
proportion  of  admissions  jx'r  1000  of  strength  :  Dysentery  an(l  diarrlura,  173; 
paroxysmal  feversj  \(j4  \  continued  fevers,  lb  \  r he u mat i-^m,  ^yO;  ophthalmia,  33; 
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9ore  throat  and  infltiema,  17;  malignant  cholera^  5;  and  eruptive  feverSy  1  per 
1000.  The  mortality  by  them  was — dysentery  and  diarrhcea,  2.99 ;  malignant 
eholeray  2.56  ;  continued  fevers,  1.19 ;  paroxysmal  fevers,  .68;  and  eruptive  fevers, 
.08  per  1000.  As  in  Bengal,  the  highest  ratio  of  deaths  in  the  other  classes 
was  by  diseases  of  the  digestive  system,  which  amounted  to  4.27  per  1000,  the 
most  fatal  disease  being  hepatitis. 

Bombay. — On  the  average  of  the  nine  years,  1860-1868,  the  admissions 
into  hospital  amounted  to  1522  p^  1000  of  mean  strength  annually ;  and 
ranged  between  1933  in  1860  and  1098  in  1868.  The  mortality  during  the 
same  period  was  22.60  per  1000,  highest  ratio  having  been  31.70  in  1860,  and 
the  lowest,  15.06  in  1866.  The  admissions  by  the  different  groups  of  mias- 
matic diseases  during  the  period  were  as  follow:  Paroxysmal  fevers,  439  per 
1000  of  strength ;  dysentery  and  diarrhoea,  123 ;  continued  fevers,  84  ;  rheuma- 
tism, 57  ;  ophthalmia,  48 ;  sore  throat  and  influenza,  20 ;  malignant  cholera, 
8 ;  and  eruptive  fevers,  2  per  1000.  The  mortality  by  these  groups  of  diseases 
has  been — by  malignant  cholera,  4.81  per  1000  of  strength ;  dysentery  and 
diarrhoea,  2.76;  paroxysmal  fevers,  1.58;  continued  fevers,  1.15;  eruptive  fevers, 
.17  per  1000. 

As  in  the  other  two  Presidencies,  diseases  of  the  digestive  system  have  been 
the  most  fatal  of  the  local  classes,  the  deaths  being  almost  entirely  by  hepatic 
disease.  Tubercular  diseases  have  been  less  fatal  in  Bombay  than  in  either 
of  the  other  Presidencies,  the  ratio  of  deaths  by  them  having  been, — in  Ben- 
gal, 2.49;  in  Madras,  2.17;  and  in  Bombay,  1.97  per  1000  of  strength — the 
deaths  by  these  diseases  among  the  invalids  on  passage  to  England  and  at 
Netley  being  included. 

The  lives  toasted  in  India  in  each  year  of  service  (according  to  the  "  Report 
of  the  Commissioners  ap{)ointed  to  inquire  into  the  Sanitary  State  of  the  Army 
in  India  in  1859,"  and  published  in  1863),  appear  to  have  been  greater  in 
the  Queen's  regiments  than  in  the  Company's  regiments.  Half  of  the  deaths 
take  place  during  the  first  five  years ;  and  the  numbers  invalided  increase 
slightly  in  each  quinquennial  period.  The  decrement  year  by  year  of  the 
force  in  India  has  been  such  that  1000  effectives  are  reduced  to  96  men  in 
twenty  years  (that  is,  by  death  alone,  to  344 — by  death  and  invaliding,  to 
216 — by  death,  invaliding,  and  other  causes,  to  96).  The  mean  term  of 
service  in  India  has  been  8.6  years,  and  11  recruits  are  required  annually  to 
every  100  men ;  so  that  to  maintain  85,856  men  10,000  annual  recruits  are 
required ;  and  these  are  reduced  to  less  than  half  their  original  numbers  in 
eight  years.  The  half  of  a  regular  army  so  constituted  consists  of  men  who 
have  served  less  than  six  years ;  and  not  more  than  a  fourth  of  the  men  are 
veterans  of  ten  years'  standing,  on  whom  the  discipline  and  solidity  of  an 
armv  greatly  depend. 

'the  Endemie  Diseases  of  India  in  the  order  of  greatest  prevalence  are 
paroxysmal  fevers,  continued  fevers,  dysentery,  diarrhoea,  rheumatism,  ophthalmia, 
spounnodic  cholera,  sore  throat  and  influenza.  Arranged  in  the  order  of  com- 
parative mortality,  the  diseases  are  as  follow :  *Si>asmodic  cholera,  dysentery, 
diarrhor^t,  and  continued  and  paroxysmal  fevers.  The.se  are  e^spccially  the  dis- 
eases of  the  sultry  plains  of  India. 

Tlie  Fevers  are  es|)eeially  the  paludal  fevers;  but  both  typhus  and  typhoid 
fevers  are  now  known  to  occur  in  India. 

Scarlet  Fever  also  luis  undoubtedly  found  its  way  to  India,  as  shown  by  a 
case  reconle<l  by  Assistant-Surgeon  Thomas  Maunsell,  R.H.A.,  in  the  Indian 
MedicfU  Gazette  for  DecenibiT  1,  1870.  He  is  the  first  jHirson  who  publicly 
reported  the  occurrence  of  scarlet  fever  in  India.  It  occurred  in  the  hills, 
and  was  well  marked  hy  sore  throat  and  eru]>tion,  followwl  by  a  fine  mealy 
scurf,  and  subsequent  de^squamation.  At  the  tiine  it  occurred  tliere  wen?  very 
manv  exactly  similar  cases  in  the  station.  No  one  in  the  same  house  t<M)k 
the  Jisease,  but  many  of  the  servants  in  the  adjoining  compountl  had  "  fever 
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and  sore  throat/'  and  other  cases  occurred  at  the  same  station  in  children, 
which  were  well  marked,  but  did  not  prove  contagious. 

Staff-Surgeon  A.  F.  Bradshaw,  surgeon  to  his  Excellency  the  Commander- 
in-Chief  in  India,  has  also  since  shown  that  scarlet  fever  is  known  in  India; 
and  besides  having  a  family  of  seven — a  mother  and  six  children — under  his 
care,  at  Simla,  suffering  from  this  disease,  he  gives  good  grounds  for  the  in- 
ference that  scarlet  fever  was  not  unknown  to  Jackson,  Murchison,  and  Mor^ 
head,  or  a  disease  very  like,  if  not  identi^l  with  it. 

Th^  occurrences  of  twelve  cases  of  scarlet  fever  are  also  recorded  in  the 
statistical  reports  of  the  Army  Medical  Department  between  1860  and  1868 
inclusive,  in  the  Bengal  Presidency,  of  which  three  died;  one  also  occurred 
in  Madras,  and  two  in  Bombay,  one  of  which  died  {Indian  Med,  GaietU, 
August  1,  1871). 

The  histories  of  Maunsell's  and  Bradshaw's  cases  are  clearly  histories  of 
scarlet  fever ;  and  the  latter  observer  gives  a  well-marked  example  of  the 
importation  of  the  disease  into  India  during  the  first  quarter  of  this  vear 
(1871),  when  the  fever  appeared  on  board  a  troop  ship  bringing  to  loifia  a 
number  of  detachments.  Of  these,  one  proceeded  in  March  to  join  the  92d 
regiment  at  JuUundur,  and  another  to  reinforce  the  58th  at  Sealkote.  In 
both  regiments  scarlet  fever  broke  out  in  about  a  month  afterwards  among 
the  children,  and  some  of  them  died ;  and  in  the  58th  numerous  cases  of 
peculiar  sore  throat  were  observed  at  the  same  time  among  the  men.  Dr. 
Lundie,  of  the  58th  regiment,  has  since  also  recorded  his  evidence  of  its  oc- 
currence in  India,  and  so  has  Surgeon  Chappie  of  the  Royal  Artillery. 

When  the  free  intercourse  between  this  country  and  India,  and  the  rajMd 
passages  now  made  to  India  from  this  country  are  taken  into  account,  the 
importation  of  contagious  diseases  between  the  two  countries  is  obviously 
facilitated. 

The  Dysentery  of  India  is  most  prevalent  in  the  plains  during  the  hot  and 
rainy  seasons ;  and  amongst  British  soldiers  it  is  computed  that  eleven  cases 
of  dysentery  occur  to  one  amongst  the  native  soldiery.  The  cases  of  dysen- 
tery' pre»sent  "a  spectacle  of  distress  of  as  pitiable  a  kind  as  can  be  found  in 
the  history  of  human  suffering." 

As  to  Diseases  of  the  Liver  no  statistics  can  give  any  idea  of  the  extent  of 
these  diseases ;  and  in  acute  inflammation,  so  prevalent  in  the  plains,  the 
danger  to  life  is  imminent  from  the  first,  while  in  the  event  of  recover}*,  im- 
pairment of  health,  more  or  less  permanent,  is  certain. 

Cholera  is  the  most  acute  of  acute  diseases.  Troops,  both  Euro[K*an  and 
Native,  are  most  liable  while  on  the  march  to  seizure  bv  this  (lb<t»a.*ie:  and 
when  the  attacks  have  occurred  in  cantonments  after  the  march,  the  [)reva- 
lence  of  the  epidemic  is  generally  in  proportion  to  the  length  of  the  march. 
(See  under  "Cholera,"  vol.  i,  for  its  endemic  area.) 

The  annual  rate  of  mortality  among  soldiers  is  now  less  than  10  |K?r  ICMX) 
in  England;  in  India,  according  to  the  Commissioners'  Report,  it  was  ♦>7  per 
1000  (Bengal),  of  which  58  per  1000  were  due  to  zymotic  diseases,  the  fevers' 
killing  17  men  in  1000;  dysentery  and  liver  disease,  20;  cholera  and 
diarrha?a,  18  men  in  1000.  Delirium  tremens^  catarrh,  syphili.'*,  rheumafixmy 
and  scurnj  are  much  more  fatal  in  India  than  in  England. 

Nearly  all  the  diseases  fatal  in  India  are  acconipanitHl  by  profuse  dis- 
charges, with  which  the  air,  water,  linen,  becldiug,  closets,  walls  of  hosj)itals, 
and  barracks  become  more  or  less  infected;  so  that  the  materiej*  morhi  come 
into  contact  with  all  the  inmates  of  buildings  where  the  disease  prt^vails.  In 
India  the  soldier's  sickness  is  doubled.  As  to  how  far  this  sickness  an<l  mor- 
tality are  aggravated  by  the  unsanitary  state  of  the  towns  and  the  mtxle  of 
life  in  India,  the  reader  is  referred  to  the  Report  of  the  Royal  (^ommi^jtion  on 
the  S(niitary  State  of  the  Ariny  in  IndiUy  and  to  the  second  e<lition  of  Mi.<4S 
Nightingale's  pamphlet,  entitled  How  to  Live  and  not  Die  in  India. 
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As  legitimate  deductions  from  the  preceding  statements,  the  following  sum- 
maries of  results  are  here  given  for  the  years  named  below : 


(A.) 


Stations  of  the  British  Army,  arranged  in  the  order 
of  the  Greatest  Number  of  Annual  Ad- 
missions per  1000  of  Mean  Strength. 


Whitk  Troops. 

1.  South  China,      ....  1859-68 

2.  Bengal 1860-68 

8.  Bombay, 1860-68 

4.  Japan, 1864-68 

6.  Cevlon 1869-68 

6.  Madras, 1860-68 

7.  Windward  and  Leeward  "I  ,Qi.«  oo 

Command,      .     .     .     |  ^^^® 

8.  Mauritius, 1869-68 

9.  Jamaica, 1859-68 

10.  Cape  of  Good  Hope,  .     .  1869-68 

11.  United  Kingdom,  .     .     .  1860-68 

12.  Malta, 1859-68 

18.  St.  Helena, 1859-68 

14.  Gibraltar, 1859-68 

15.  Ionian  Islands,  ....  1859-64 

16.  Bermuda, 1859^8 

17.  Australia, " 

18.  Canada, " 

19.  New  Ze^iland,    ....  *^ 

20.  Newfoundland,  ....  " 

21.  Nova  Scotia,  &c.,  ...  ** 

Colonial  Corps. 

1.  Gold  Coast  and  Lagos,*  .  1859-68 

2.  Jamaica,! " 

8.  South  China,!    ....  " 

4.  Gambia,! *• 

5.  Ceylon, J " 

6.  Sierra  Leone,t    ....  " 

7.  Bahamas,! •* 

8.  Windward  and  Leeward  )         ,, 

Command,!    .     .     .    j 
9    Honduras,! " 


Annual 

Admissions 

per  1000 

Mean  Strength. 


2224 
1672 
1522 
1602 
1445 
1895 

1189 

1039 
1028 
975 
956 
882 
830 
789 
782 
724 
708 
686 
588 
582 
541 


1495 
1264 
1259 
1148 
1013 
998 
923 

919 

912 


Fluctuations. 


Highest  Ratio. 


2783 
2023 
1933 
1706 
1706 
1490 

1619 

2336 

1397 

1241 

1053 

1214 

1037 

949 

881 

976 

888 

730 

749 

1409 

604 


2367 
1531 
2637 
1667 
1839 
1383 
1303 

1043 

1523 


Lowest  Ratio. 


1088 
1374 
1098 
1265 
1088 
1255 

1001 

608 
580 
841 
853 
666 
612 
587 
559 
537 
587 
589 
448 
324 
478 


581 
818 
987 
653 
477 
542 
580 

805 

607 


*  AMcans.  !  Africans  and  Colored  Creoles.         X  Asiatics.         {  Cingalese  and  Natives  of  India. 
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(B.) 


Stations  of  the  British  Army,  arranged  in  the  order 

of  theGRKATEST  ANNUAL  MORTALITY  per  1000 

of  Mean  Strength. 


European  Troops. 

1.  South  China,      ....  18.59-f>8 

2.  Bermuda 1869-68 

8.  Bengal, 1860-68 

4.  Ceylon, 1859-68 

5    Bombay, 1860-68 

6.  Madras, 1860-68 

7.  Japan, 1864-68 

8.  Jamaica, 1859-68 

9    Mauritius, " 

10    New  Zealand,*  ....  " 

11.  Malta, " 

12.  Australia, " 

13.  Windward  and  Leeward  "I         ^^ 

Command,     .     .     .      / 

14.  Cape  of  Good  Hope,  .     .  " 

15.  Newfoundland, ....  " 

16.  Canada " 

17.  United  Kingdom,  .     .     .  1860-68 

18.  St.  Helena, 1869-68 

19.  Gibraltar, 1869-68 

20.  Ionian  Islands,  ....  1859-64 

21.  Nova  Scotia,  &c.,  .     .     .  1859-68 

Colored  Corps. 

1.  Gold  Coast, t 1859-68 

2.  Gambia,J " 

3.  Siorre  Leone, J    ....  " 

4.  South  China,§    ....  " 

5.  Bahamas,}: ** 

6.  Jamaica, J " 

7.  Windward  and  Leeward  "i         ^^ 

Command,}:    .     .     .     / 

8.  Hr)nduras,J " 

9.  Ceylon, II " 


Annual 
Mortality 

Fluctuatioks. 

per  1000 
Mean  Strength. 

Highest  Ratio. 

Lowest  Ratio.  { 

45.78 

114.10 

14.97 

80.15 

169.54 

8.55 

29.89 

45  67 

22.56 

24  29 

35.06 

14.15 

28.58 

86.64 

15.06 

22.17 

24.96 

15.88 

20.76 

49.24 

11.68 

21.01 

71.07 

7.86 

20.63 

48.92 

7.97 

16.08 

16.58 

4.44 

14.34 

26.44 

6.68 

18.41 

22.00 

7.61 

18.85 

29.29 

6.66 

1102 

13.16 

9.78 

10.80 

19.80 

•    •    •   ■ 

9.87 

11.62 

886 

9  52 

10.90 

8.72 

900 

12.90 

4.76 

8.98 

28.74 

4.86 

8.88 

12.72 

6.77 

7.76 

9.65 

6.17 

1 

45.87 

88.06 

9.57 

82  59 

52.68 

17.74 

29.43 

41.33 

1402 

26.93 

61.17 

17.06 

26.17 

40.37 

14.48 

26.01 

34  05 

10.97 

21.14 

88.14 

16.48 

20.60 

52.00 

6.21 

14.81 

32.47 

9.18 

1 

*  Exrlusivo  of  men  killed  In  action  or  who  die<l  of  their  wounds.  f  Africans. 

X  Africans  and  Colored  Creoles.  ^  Asiatics.  |  Cingalese  and  Natiyes  of  India. 


Dr.  Balfour's  valuable  series  of  reports  show  at  a  glance  the  great  diversity 
in  the  amount  of  sickness  and  mortalitv  to  which  British  troops  were  liable 
(in  former  timers)  at  these  stations,  wkile  serving  in  our  widely  extended 
colonial  possessions ;  and  it  will  now  appear  how  great  has  been  the  reduction, 
especially^'//  the  mortaliiy  of  the  troops,  during  the  ten  years  comprised  in  the 
preceding  tables,  as  compared  with  the  rates  when  Dr.  Balfour  and  those 
with  whom  he  labored  first  brought  the  sickness  and  mortality  of  the  army  to 
the  notice  of  the  Secretary  of  kState  for  War. 

Several  features  are  especially  characteristic,  namely,  the  great  fluctuations 
of  the  rates  in  tropical  regions  compared  with  slight  fluctuations  in  temperate 
regions;  also  the  great  mortality  in  some  years  marked  by  epidemics;  and 
a  high  rate  of  mortality  amongst  colored  trooj)s — suggestive  of  inquiry  as  to 
whether  their  sanitary  condition  is  sufiiciently  looked  after. 

Leaving  out  of  consideration  Sierra  Leone,  as  an  extreme  instance  of  un- 
healthiness,  and  from  which  it  has  been  deemed  expedient  altogether  to  with- 
draw European  troops,  the  admissions  into  hospital  ranged,  during  the  twenty 
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years  subsequent  to  1836,  i.  e.,  up  to  1856,  between  529  per  1000  of  the 
strength  in  New  Zealand  and  2117  per  1000  in  Bombay ;  while  the  mortality 
ranged  between  an  average  of  11  per  1000  in  Newfoundland  and  76.2  per 
1000  in  Bengal. 

Not  only,  nowever,  did  these  great  differences  exist  in  the  amount  of  sick- 
ness and  mortality  at  different  stations  on  the  average  of  that  series  of  years, 
but  they  occurred  to  as  great  an  extent  in  different  years  upon  the  same 
station.  Thus,  in  the  period  1817  to  1836,  the  sickness  in  the  Windward  and 
Leeward  Command  ranged  between  1512  and  2365  per  1000 — during  the 
period  from  1859  to  1860,  it  has  ranged  between  1001  and  1619 ;  in  Jamaica 
it  ranged  between  1389  and  2423 — during  the  period  now  under  review  it  has 
ranged  from  580  to  1397 ;  in  Ceylon  it  ranged  between  1216  and  2895 — since 
reduced  to  a  range  of  between  1028  and  1706.  At  Gibraltar  it  ranged  be- 
tween 631  and  1498 — now  the  range  is  between  587  and  949 ;  and  even  in 
Canada  it  varied  from  847  to  1409 — which  has  been  reduced  to  a  range  be- 
tween 539  and  730  per  1000. 

But  the  difference  in  the  mortality  in  different  years  is  even  more  striking ; 
thus,  in  the  Windward  and  Leeward  Command  it  varied  between  43  and  lo2 
per  1000 — while  the  summary  now  given  shows  a  range  from  5.55  to  29.29 ; 
m  Jamaica,  the  range,  formerly,  between  61  and  307,  has  been  reduced  to 
between  7.35  and  71.07 ;  in  Ceylon,  the  range  was  between  34  and  218 — the 
ratio  is  now  from  14.15  to  35.06 ;  in  Gibraltar,  a  range  between  8  and  128 
has  been  reduced  to  between  4  and  24 ;  in  Canada,  a  range  between  9  and  48 
now  appears  between  8  and  11 ;  and  in  Nova  Scotia,  a  range  between  7  and 
40  has  since  been  reduced  to  between  5  and  9  per  1000. 

These  facts  strikingly  illustrate  the  necessity  for  a  prolonged  period  of  ob- 
servation to  obtain  a  fair  average,  and  for  great  caution  in  making  deductions 
from  observations  extending  over  limited  periods  and  insufficient  numbers. 

Another  striking  fact  shown  by  Dr.  Balfour's  tables  is  the  great  reduction 
which  has  taken  place  during  the  last  thirty  years  in  the  mortality  at  some 
of  the  stations — a  result  fairly  attributable,  in  a  considerable  degree  at  least, 
to  the  removal  of  those  causes  of  disease  which  were  brought  to  light  by  the 
Statistical  Reports,  and  to  the  adoption  of  the  measures  recommended  from 
time  to  time  for  improving  the  health  of  the  troops.  The  most  striking  ex- 
amples are  to  be  found  in  Jamaica,  where  the  deaths  have  fallen  from  an 
average  of  128  to  60.8,  and  now  to  26.01  per  1000;  in  Newfoundland,  from 
37.7  to  11,  and  now  10 ;  in  St.  Helena,  from  25.4  to  12.3,  and  now  9 ;  and  in 
Ceylon,  from  74.9  to  38.6,  and  now  24.29  per  1000 — ''now''  meaning  the  ten 
years  1859  to  1868  inclusive. 

Although  military  statistics  may  not  be  proper  criteria  of  the  healthiness  of 
a  place,  nor  of  the  diseases  affecting  the  civil  community,  vet  the  information 
is  of  great  value,  and  the  following  tables,  kindly  prejmred  for  this  edition  by 
Dr.  T.  G.  Balfour,  F.R.S.,  show  at  a  glance  the  tticktiesa  and  mortality  of  the 
British  army  at  all  the  stations  occupied  by  it,  and  the  classes  of  diseases  by 
which  sickiiem  and  mortality  are  caused;  and,  if  compared  with  previous 
statements,  will  show  the  great  reduction  which  has  taken  place  in  the 
amount  of  sickness  and  mortality  compared  with  former  times : 
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CHAPTER  IV. 

PERSISTENT  PERNICIOUS  INFLUENCE  OF  MALARIOUS  CLIMATES. 

Sufficiently  authenticated  examples  are  now  on  record,  which  prove  the 
persistent  iKjniicious  influences  of  malaria  both  on  races  of  mankind  and  on 
bodies  of  men  subjected  to  their  influences  for  periods  of  time  beyond  six  or 
eight  weeks,  and  especially  during  a  temperature  above  (>0°.  It  is  known 
that  after  the  Walcheren  expedition  our  troops  continued  to  suflfer  from  palu- 
dal fevers  for  five,  six,  eight,  and  eleven  months  after  their  i-etuni  to  this 
country,  although  located  in  as  salubrious  quarters  as  could  be  procured  for 
them.  M.  Boudin,  also,  in  his  Letires  sur  P Alger iCy  fully  shows  the  persistent 
pernicious  influence  of  paludal  poison  on  the  French  and  p]nglish  colonists 
there.  During  the  recent  war  against  Russia,  the  persistent  pernicious  influ- 
ence of  the  residence  of  the  troops  in  Bulgaria,  during  a  |>eriod  of  three  of 
the  hottest  months  of  the  vear,  continued  to  make  itself  more  or  less  manifest 
throughout  the  whole  of  the  campaign  in  the  Crimea. 

The  more  chronic  and  enduring  influence  of  marsh  malaria  on  a  race  finds 
abundant  illustnition  amongst  the  people  who  inhabit  Campagna,  Maremma, 
Pontines,  and  other  insalubrious  localities  in  classic  Italy;  and  in  France,  in 
Forez,  La  Breune,  Sologne,  Berry,  Domb^e,  and  La  Bresse. 

Every  page  of  Sir  Ranald  Martin's  classic  work  On  Cllmaie  goes  to  estab- 
lish the  belief  in  the  degrading  lu^uence  oi'  the  Indian  climate,  w/ierc  malaria 
prevail:*^  on  European  constitutions.  The  slow,  increasing  influence  of  a  fever 
which  no  acclimation  overcomes  maintains  the  high  death-rate ;  and  Twi- 
ning also  long  since  noticed  that,  "  after  careful  inqulryy  he  wiui  unable  anywhere 
to  find  a  sainjfle  of  the  third  generation  from  unmixed  European  tftock."  Thus 
up<3n  P^urojK'an  colonization,  where  malaria  is  j>ermitted  to  exist,  in  India, 
"  rJ^ature  has  set  her  ban — a  blighting  interdiction" — till  the  progress  of  sani- 
tarv  measures  shall  make  this  fine  country  the  great  garden  of  the  world. 

The  characteristics  of  degeneracy,  as  shown  by  paludal  races  and  inhabi- 
tants of  such  regions,  may  be  shortly  summed  uj)  as  follow  :  A  more  or  less 
intense  state  of  cachexia,  stunted  growth,  engorgement  of  the  chief  viscera, 
especially  of  the  spleen,  languor,  and  inertia  of  all  the  functions — aggrava- 
tion of  ordinary  <liseases,  the  superaddition  to  them  of  lesions  only  explicable 
by  the  atony  and  diminished  jxower  of  reaction  of  the  nervous  centres,  and 
finally,  a  diminished  longevity.  The  influence  of  the  degenerating  principle 
in  the  sphere  of  th(»  intellectual  and  emotional  faculties  is  no  less  remarkably 
manifested  by  the  torpor  of  intelligence,  the  apathy,  a  kind  of  helK'tude, 
passing  on  under  some  circumstances  to  a  state  of  idiocy,  and  under  all  to 
the  most  extreme  indifference  (Morell,  and  Reviewer  in  Med.-Chir.  Review, 
January,  iM.jS,  p.  82). 

The  length  to  which  this  volume  has  extended  will  not  |)ermit  of  further  re- 
marks on  the  (jreography  of  Disease.  Enough,  perhaps,  has  l)een  written  in 
illustration  of  some  of  the  more  important  directicms  which  the  study  may 
take,  and  to  show  that  the  subject  presents  a  vast  field  for  investigation,  and 
claims  the  united  exertions  of  every  one  in  its  exploration,  who  is  interested 
in  the  progress  of  the  Science  of  Medicine,  of  Politics,  and  of  Social  Health. 
The  immediate  object  of  the  study  is  to  ascertain  the  laws  by  which  disease  is 
distributed  or  pn)|mgat<»d,  or  the  manner  in  which  certain  conditions  inimical 
to  health  are  found  to  prevail  in  certain  localities  or  regions,  with  a  view  to 
the  prevention  of  disease  by  sanitary  measures;  and  how  many  of  i\w.  j)he- 
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purlieus  of  our  cities.  Systematically  and  energetically,  many  of  the  causes 
of  diseases  are  thus  more  effectually  exterminated.  Those  who  have  to  care 
for  the  sanitary  state  of  our  armies  now  believe  that  similar  means  of  pre- 
venting disease  may  be  successfully  applied  abroad.  Sanitary  officers  are 
now  appointed  to  great  military  expeditions,  and  a  board  of  sanitary  officers  is 
recommended,  and  has  been  established,  in  all  the  Presidencies  of  India.  For 
this  purpose  a  study  of  the  geographical  distribution  of  diseases,  and  of  the 
causes  which  lead  to  their  special  distribution,  obviously  becomes  of  the 
greatest  practical  use.  By  it  we  learn  that  certain  classes  of  diseases,  rather 
than  others,  are  mainly  under  the  influence  of  terrestrial  and  meteorological 
causes — namely,  those  of  the  Zymotic  class,  and  which  are  stamped  with 
special  miasmatic  characters.  In  proportion,  therefore,  as  we  become  capable 
of  knowing  that  particular  diseases  of  this  class  are  limited  to  certain  portions 
of  the  earth,  ana  can  trace  the  meteorological  laws  of  their  geographical  dis- 
tribution and  diffusion,  we  necessarily  obtain  clearer  conceptions  of  their 
causes  and  modes  of  propagation,  as  well  as  more  practical  knowledge  of  the 
means  of  their  prevention  and  of  cure. 

By  such  knowledge  large  masses  of  men  may  be  more  successfully  cared 
for  in  foreign  countries;  and  the  topographical  position  and  construction  of 
habitations  may  be  determined  upon  with  a  certain  definite  knowledge  to 
guide  the  chooser.  Military  barracks  and  hospitals  may  be  judiciously  pro- 
vided for  abroad,  and  with  all  the  aids  of  scientific  knowledge,  the  diet,  the 
clothing,  and  the  military  exercising  of  the  troops  may  be  arranged  so  as  to 
suit  the  physical  climate  of  the  place  in  which  armies  are  to  campaign  or  gar- 
risons to  be  located. 


CHAPTER.  V. 


CONCLUSION. 


In  bringing  these  volumes  to  a  close  (for  the  sixth  time),  the  author  is  pain- 
fully conscious  of  many  sins  of  omission  and  of  commissicm  in  the  execution 
of  his  task.  Much  has  still  been  left  unwritten  '^  of  the  thousand  ills  that  flesh 
is  heir  to,"  for  which  it  might  have  been  desirable  to  find  a  place  in  these 
pages ;  but  if  the  work  shall  serve  merely  as  a  guide  to  the  acquisition  of 
knowledge,  and  the  acijuirement  of  practical  skill  in  the  Art  of  Medicine, 
the  author  will  have  accomplished  his  design. 

After  the  student  has  read  and  carefully  studied  all  that  is  contained  in 
books  of  this  kind,  he  will  still  find  that  he  hits  only  made  a  commencement 
of  the  groat  study  and  real  labor  of  his  professional  life.  To  extend  his  knowl- 
edge, and  to  ac^quire  practical  skill,  he  must  possess,  cultivate,  and  foster  the 
faculty  of  ol)servation  above  all  things,  combined  with  the  exercise  of  a  sound 
judgment.  From  such  a  work  as  this  (which  simply  transmits  to  the  future  a 
sketch  or  record  of  our  present  knowledge  of  the  natural  history  of  well-defined 
diseases  and  their  remedies),  he  may  acquire  a  book-hiowledge  of  the  Science 
of  Medicine;  and,  by  clinical  instruction,  with  such  a  book  as  his  guide,  and 
experienced  clinical  teachers  to  j>oint  out  to  him  the  be.st  methods  of  investi- 
gation^ he  may  also  acquire  some  practical  experience.  It  is  such  a  method  of 
studv  which  will  give  the  young  medical  man  an  extensive  view  of  theScience 
of  Medicine;  and,  at  the  same  time  with  less(ms  in  exactness  of  knowledge, 
some  ex|)erience  in  the  art  of  investigation,  a^  well  as  in  the  direc't  and  intel- 
ligent management  of  disease.     It  is  exactness  of  knowledge  which  alone  can 
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^'\\v  tliiHH'tiu^?^  aiu!  intolliirenoe  of  purpose  in  the  treatnient  of  diseases;  and 
i*\w\\  kuo\\K\lcx'  >^*n  owntually  place  him  in  the  best  position  to  begin  thepnu^ 

1 1  hA>  '^i\^'  ^fcvtl  :b«r\-v\i  by  chelate  Dr.  Joseph  Bullar,  of  Southampton— 
iKn:  '",>■:  :'Yu::yi*:a:  -c  dis^ease  is  an  art  requiring  daily  and  hourly  practice; 
*i>*l  >,.).. i^L  :«i :  Kcutil  praocii>?.  with  the  responsibility  on  a  man's  own  shoul- 
,^vx  .^.j  luiv:  i  vrtccical  ni*tn  "  As  this  practice  requires  close  attention, 
r;*fi,v'  » It.  t*i»:  'nuiMif  ur.  j^s-  w^*ll  as  prompt  action,  the  more  a  man's  mental 
IV 't  ♦^  *  >:  ;*iui  "^lu-i  )y  il^-  v.vllege  training  the  better  a  practitioner  he  must 
II  :im  Ht.'im.  i  K*  U'voctt*  himself  to  his  duties.  Those  who  succeed  in  a 
luiiS- ',  ^ri  1  K-iiiinus;:  a  knowledge  of  the  more  theoretical  parts  of  medi- 
*iu  'ir-.  *;;■  -4itiw  rheir  power  strikingly  in  obtaining  a  full  and  exact 
vr  »»..',—  :k'   iucuml  history  of  diseases,  and  of  the   literature  of  the 

'U**i'.  'Uf,  have  sometimes  been  set  down  as  not  likely  to  be  practi- 
'■*'.>  >  :iii  unjust  conclusion — a  popular  fallacy.     It  requires  only 
rt«  .  * »»    "v    ♦nH»t*  of  success  to  show  that,  when  such  men  apply  their  powere 
1.^    • . .    ;»^.  V  ')^come  the  most  successful  of  physicians,     xhey  bring  to  the 
.    :k  -ivk.  minds  well  stored  with  professional  knowledge — vigorous, 
.    ..%.    *cil'cultivated  mental  powers,  which  cannot  fail  to  place  them 
*,iv..i,><     K  nosi  useful  and  trustworthy  of  practical  men,  in  the  application 
,  :-....^.ic.'-  :i.»i'  ihe  prevention,  cure,  or  relief  of  diseases — ^the  chief  end  and 
.  ivi  I  '  1  :ul  «^ur  studv. 
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Referring  to  the  subjects  of  Embolism  and  Metastatic  Abscesses,  vol.  t,  page 

734,  and  vol.  n,  page  537. 

ly  a  paper  read  before  the  Medico-Physical  Society  of  Wurzburg,  June, 
1871,  "On  Metastatic  Foci"  ("Abscesses  ),  by  Dr.  von  Recklinghausen,  he 
mentions  that,  "  With  regard  to  the  nature  and  the  origin  of  the  manifold 
Metastatic  Abscesses  which  come  under  our  observation,  after  various  infec- 
tious diseases  in  tte  organs  belonging  to  the  great  and  to  the  minor  circula- 
tion, many  doubts  have  been  entertained  whenever  Endocarditis  happened  to 
be  absent  at  the  same  time.  It  appeared  most  probable,  according  to  Vir- 
chow's  view,  that  their  origin  had  to  be  searched  for  in  capillary  emboli." 

Dr.  V.  Recklinghausen  has  succeeded  in  discovering  m  a  long  series  of 
infectious  diseases — chiefly  Pyajmia,  Puerperal  F^ver,  Typhus,  Acute  Rheu- 
matism of  the  Joints,  also  in  Urinary  Infiltration  and  Gangrene  of  the  Lungs 
— ^the  cause  of  those  small  abscesses,  to  be  miliary  accumulaiions  of  minute 
organisms,  which  come  under  the  heading  of  Micrococcus.  They  are  identi- 
cal with  those  forms  observed  by  Drs.  Biuil,  Oertel,  and  NasilofF,  in  Diphthe- 
ritis  (see  Centralblatt,  1870,  p.  634,  and  1871,  p.  134),  and  those  described  by 
Kllebs  in  "  Cystitis  and  Pyelo-nephritis  "  (innammation  of  the  pelvis  of  the 
kidney),  and  they  may  be  safely  distinguished  from  all  substances  of  an 
animal  nature,  or  such  as  are  derived  from  them  by  way  of  decomposition, 
both  by  their  appearance  and  by  the  great  resistance  they  show  when  treated 
with  chemical  agents,  even  with  caustic  alkalies. 

The  author  noticed  this  fungoid  deposition  in  its  greatest  abundance  in  the 
kidneys,  sometimes  in  a  quite  recent  state,  without  any  reactive  appearance, 
but  more  frequently  surrounded  by  an  area  of  hemorrhagic  or  purulently 
infiltratod  tissue.  'I'his  accumulation  is  not  confined  to  the  bloodvessels, 
among  which  the  smallest  veins  contain  the  largest  quantities,  but  the  author 
met  with  them  also  inside  Bowman's  capsules  and  tne  urinary  tubuli:  from 
the  latter,  if  carried  down  by  the  urine,  they  could  be  detected  either  during 
lifetime  or,  at  post-mortem  examinations,  in  the  contents  of  the  bladder. 
Often  those  various  channels  are  filled  with  such  bulky  masses  of  them  that 
they  cause  a  nodular  swelling,  and,  at  a  later  stage,  i)erforation  and  dropping 
out  of  fungoid  masses. 

The  author  discovered  another  form  of  fungus,  different  in  every  respect 
from  Micrococcus,  consisting  of  nodular  beam-like  bodies  of  a  green  color,  in 
a  case  of  scarlatina,  forming  the  constituent  j)arts  of  similar  small  foci  (ab- 
scesses) in  the  renal  pyramids.  The  urine  of  the  patient,  who  died  the  sixth 
day,  contained  cylinders  (tubuli),  which  were  covered  with  the  same  ele- 
mentary bo<lies. 

The  frecjuency  of  the  occurrence  of  those  various  fungoid  formations, 
especially  in  the  kidneys  and  the  urine,  as  well  as  their  distribution  over  a 
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large  field,  and  their  large  number  are,  in  the  opinion  of  the  author,  signifi- 
cant indications  of  the  localization  of  these  problematical  germs  in  infectious 
diseases  generally. 

These  fungoid  metastatic  productions  cannot  be  considered  as  emboli,  such 
as  defined  bv  Virchow.  Not  only  the  extra- vascular  situation  of  the  material 
(contents)  carried  off  is  opposed  to  this  view — (for  the  author  could  determine 
the  presence  of  Micrococci  in  the  alveoli  of  the  lungs) — but,  especially,  the 
circumstance  that  in  a  large  number  of  carefully  observed  cases  Endocarditis 
never  occurred  simultaneously.  The  thin  covering  layers  which,  in  one  case 
only,  were  observed  near  the  mitral  valve,  are  most  probably  to  be  considered 
as  metastatic  in  the  same  sense  as  the  foci  in  the  other  organs.  (From  Ccn- 
iralhlntt  fur  Medicifmchen  Wmenschaften,  von  Dr.  Rosenthal,  November, 
1871.) 


APPENDIX. 

By  Dr.  Cltmer. 


SYPHILOMA  OF  ^HE   LIVER. 

Of  all  the  iDternal  organs  the  liver  raost  frequently  suffers  from  the  effects 
of  constitutional  syphilis.  Professor  Dittrich,  of  Prague,  was  the  first  to  call 
attention  to  the  characters  and  pathogeny  of  the  syphilitic  affections  of  the 
liver  (Prager  Vierteijahrschriftf  1850);  they  have  since  been  studied  by 
Frerichs,  Gubler,  Wilks,  Diday,  Von  Barensprung,  Lacereaux,  Qu^telet, 
Virchow,  Leudet,  and  others.  Syphilitic  disease  of  the  liver  may  result  from 
hereditary  or  acquired  syphilis.  Met  with  in  the  foetus  in  utero,  or  at  term, 
and  in  infants  and  young  children,  or  later  in  life,  where  there  is  no  physical 
or  commemorative  evidence  of  primary  disorder,  it  is  a  common  sequence  of 
the  acquired  disorder  at  the  so-called  tertiary  period,  and  may  appear  during 
the  so-called  secondary  stage  (Dittrich,  Diday,  Virchow,  Gubler, 
Blachez).  Grenerally  from  three  to  nine  years  elapse  from  the  time  of  in- 
fection to  the  development  of  the  hepatic  troubles. 

The  evolution  of  hepatic  syphiloma  may  be  very  rapid  in  the  infant,  all 
the  several  forms  being  found  in  the  same  subject  (F.  Weber,  Von  Baer- 
EN8PRUNG,  Blache,  H.  Roger).  In  the  adult  its  course  is  variable,  though 
generally  it  is  very  slow. 

Anatomical  Characters. — Hepatic  syphiloma  may  be  ranged  in  groups : 
(1.)  Capsular  or  perihepatitis.  (2.)  Interstitial  hepatitis.  (3.)  Amyloid 
and  other  degenerations. 

(1.)  There  is  little  doubt  that  clinically  perihepatitis,  partial  or  general, 
may  exist  alone,  but  on  examination  after  death  it  is  generally  associated 
with  (2.)  Interstitial  hepatitis,*  which  may  be  (a)  diffuse,  or  (6)  limited, 
(a.)  The  first  is  characterized  by  islets  of  connective  tissue  l)etween  the  hepatic 
lobules ;  cicatricial  depressions,  more  or  less  deep,  and  puckerings,  are  seen 
also  on  the  surface,  from  which  fibrous  bands  dip  down  into  the  liver-tissue, 
which  is  atrophied  or  destroyed.  (6.)  This  form  is  most  common  ;  there  are 
large,  tough,  flint-colored  patches,  or  irregular  nodules  of  fibroid  tissue,  on 
the  surface,  or  in  the  substance  of  the  organ.  In  some  instances  these  knots 
have  undergone  further  change,  and  have  yellowish,  cheesy,  or  even  calcare- 
ous centres.  On  section,  a  nodule  is  found  to  be  composed  of  resistant  yel- 
lowish tissue,  furrowed  with  numerous  vascular  arborizations.  Its  outline  is 
not  well  defined,  and  it  appears  to  be  insensibly  incorporated  with  the  hepatic 
parenchyma,  l)cing  united  by  bands  of  embryonic  connective  tissue.  The 
cut  surface  is  dry,  even  after  scraping  with  the  scalpel.     When  broken  up  by 


*  In  using  the  torms  porihcpatitis  and  interstitial  hepatitis,  it  is  not  intended  to 
convey  the  notion  of  an  inflammatory  pathogonv  with  respect  to  syphilitic  affections 
of  the  liver.  It  is  prohable  that  both  diffuse  ana  nodular  hepatic  syphiloma)  are  simi- 
lar to  the  deposits  met  with  in  other  organs  in  constitutional  syphilis,  and  that  they 
cause  by  their  presence  subsequent  nutritional  changes. 
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II...1'.  ;.:.:..-.:.     ^     :  ".  I  .  IrL.  an<l  nuuul,  ovoid,  or  fusiform  K^lie?. 

ly.  \  .                         -:--•:  T":"^  nuoloi  and  cells  are  firmly  con uected 

\^    .•  .  .    :.■     -..--:-  .i'  *".-->.•.     When  examined  under  a  ma;.Tii- 
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...•.       •-   !.:■      ir  ::::o  acid  was*  adde<l,  Ranvier*  fnuiul 
!.  1     ■■ -L  -   r.'imlx'r  of  .small  umlules,  toiichini: 

'     -      •  :        ■■:-   .  r-riiiLMU  structure  extenjally  and  in- 

..'    .     ::::  :!a>'i  ilu- nuclei  and  smaller  celU  and  a 

..      -  :    >  iKiritT.  in  small  irregular  masse.*;  towanli 

■    rn«*-  ini^re  tihrillar,  so  that  on  the  outer  side 

>-:ic  n»semhlinL'  in  all  n^spect.**  connective  tissue. 

-    ..  MMihilt'-j  ami  rhe  lobules  of  the  liver  are  trav- 

-.  .  :« :i:i"U-  .-r'  the  hepatic  artery  and  duct,  and  of 

.ir    -ii-nu  iir-i  nf  the  new  growth  are  insiuuato«i 

'>'MMiil;iriis  of  the  mnlule,  there  an*  atrophitil 

■     •.    vi:ii  VMilowi^li  ■rninules  intfrsper.*ed  in  th«*  u»w 

■  ;i.     I  il-a trophy,  y:hdmlar  and  stelhite  crystaU  nf 
-    ,     in-  tnrmer  fatty  matter,  have  been  found.     (.'I. i 

■^  -ru  'iicidii  apiH'ars  in  small  scatieriMl  masses,  pde  in 

".    i[:d  c-Insi'ly  resi'mhlin;Lf  IxH^^wax,  with  streaks  of 

r;i  ir  -uhstance  and  anmnd  their  niarpns.     Sniiie 

-.    :tciv  ■ii'iri-neration  met  with,  which  is  most  likely  con- 

^  -     '     in   rihrnid  ami   amyhud  dcgeueratii ms.     The  wlioK* 

*  ^''n.r.illy  inereased — the  comp*:iii*ntlinf  Inijfnirojth/ of 

•   •     u-  jurii  interstitial  hyix^rplasia,  c»r  ca|>sular  hepatitis, 

.   -.     Mvt'ii  when  cirrhotic,  or  amyloid,  de^enenitinii  is 

«.;••••!>.  [he  size  of  the  oryran  mav  he  natunil,  or  m-arlv 

••  'iiai  inrrease,  from  the  supplementary  <ievelopmem  ot 

•.     I    iu  iiealthy  portions. 

-.^   ..-.».  ..A '■■lis  iiisit»ry  of  syphilis,  and  the  existence  of  consiitii- 

r  ■    .\\\  !i':id  to  a  cornvt  conclusicm  rejrardin^r  the  nature  of 

i.r  ^vjiliilitie  disease  of  the  liver  lias  no  spiTJal  syiiip- 

'.   ^   •'..'  -.inirle  ^vmpti>m   that   is  even   toh-nihlv  tK«-isivo 

.-:  :•.  'uiiviui'ss.  and  drairLrinir,  on  exen'i>e  or  exerti"ii. 

„'•■    ''id'^  the  transitorv  jiiinidi(v,  ascites,  hn-al  nfitiiKi 

:i  U'  "'Ut  t»f  the  or^an,  are  nmre  or  loss  prrsent  in  i>lh«T 

-,   ■  ■■!   :i"'    lift  I'hiiracteristir  <»f  he])alic  syjdiilonia.     Tli»in- 

■i.«  j-vtT  is  usually  very  slow,  thouLdi  cases  an-  nrnnk-^l 

'     ■'    i'\.  [\<  iliat  of  Pihant-nuleillay  •:  J>i(i.  dr  hi  Strlfh'  Ann- 

.  •  ■.  l^»U  .  in  which  after  two  months  tlie  liver  «'Xt*'inlt''l 

.,   ..!■:■  luv.'inl  its  natural  limits ;  and  another  <»f  AxentilJ, 

;•     ■»!::iik:il»le  in  pn»;rress  and  hidk  i  Jiiff.  </r  hi  Sor,  Aift., 

^«  ■'  .     Oi*  {\w  liahilitv  of  relapse  there  is  unfurl unrt«lv  n-' 

•-.  M-  -.'n-'wn  that  it  is  \U)i  always  fatal. 

•  ■•  «:•■.'>'.-'  i-  l»y  no  means  unl'avonihK^.     In  the  sn-(alli.'«l 

.1     -^  a  -[•iintaneous  cure  is   not  infnMjuent.     Kvident»> 

-'■  •  i    ■  '!iia  are  constantly  met  with   in   pei*s<iiis  wlm  liavf 

■-'.  :i!ui   have  had   no  recent   liver  trouldes.     Liinb-t 

.     •  -  ••'  I  lie  livi'rs  of  nine  patients,  who  had  iunl  (•••ii'^titu- 

»  ■  •    [lid.—-  «»f  hrain  disea>e,  2  of  Iuul^  ilisease,  "2  nl"  iii- 

'    '■    Aidiuy  ilist'ase.t     Virchow,  in  his  hiti-  work  Ou 

>  ■    ■    ■  •uikely  that  ahsorptii>n  may  hap]>en  in  >yi»hiliri'- 

■  ^i"  -imilar  ca>es  allows  u.>  to  believe  that,  wlun 
'     .:   ^Mndin-j,  the  lesion   may  «lisap]»ear"  ■  p.  4->  . 


* ».  ,  . .  >.  ■«. 


'I  ■■   i  >  .1'  l;i  S(»cit'ti'  do  Biologio,  180o. 
.  I.  i,  l>»I«i.  p.  lol. 
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Even  when  the  enlargement  of  the  liver  and  spleen  is  considerable,  and  of 
some  years*  duration,  and  accompanied  with  ascites  and  albuminuria,  all  the 
symptoms  and  signs  may  disappear,  and  the  liver  remain  in  a  state  appa- 
rently not  incompatible  with  good  health  (Ctraves,  Handfield  Jones, 
Frerichs,  D'Herard,  Pihant-Dufeillay,  Budd,  Leudet,  &c.).  By 
some  the  diminution  in  the  size  of  the  organ  has  been  attributed  to  atrophy 
and  tissue  degeneration,  and  the  cure  regarded  as  delusive.  But  if  the 
atrophy  is  partial,  it  does  not  follow  that  the  function  of  the  organ  should  be 
materially  impaired ;  for,  as  Virchow,  Frerichs,  and  others  have  shown,  there 
is,  under  these  circumstances,  compensatory  hypertrophy  of  the  hepatic  cells. 
Nor  is  there  any  reason  to  believe  that  atrophy  necessarily  or  invariably 
follows  diffuse  enlargement ;  and  it  is  not  analogically  improbable,  as  Virchow 
suggests,  that,  in  some  instances  at  least,  absorption  of  the  exudation  may 
take  place  in  limited  hepatic  syphiloma.  As  a  rule,  the  prognosis  is  more 
fevorable  where  there  is  simple  hypertrophy,  and  the  surface  is  free  from 
nodules,  and  atrophy  has  not  begun.  When  degeneration — fibroid  or  amy- 
loid— has  taken  place,  the  prognosis  should  be  guarded  ;  but,  from  the  inter- 
esting case  of  Dr.  Grainger  Stewart  (Brit,  and  For,  Med.-Chir,  Rev,,  Oct., 
1864),  there  is  reason  to  believe  that,  even  where  waxy  masses  exist,  they 
may  be  measurably  removed  by  subsequent  changes  and  disintegration,  leav- 
ing only  deep  fibrous  cicatricial  depressions.  Coincident  disease  of  other 
organs,  and  well-marked  cachexy,  either  the  result  of  the  parent  disorder,  or 
indicative  of  serious  consecutive  tissue-degenerations,  are  adverse  elements  in 
the  prognosis. 

Treatment. — The  mercurial  vapor  bath,  iodide  of  potassium,  muriate  of 
ammonia,  alkaline  baths  and  waters,  iron  and  good  diet,  are  the  means  to  be 
relied  on  to  arrest,  if  not  to  cure,  the  disease.  Frerichs  appears  to  use  only 
iodide  of  iron,  and  alkaline  baths  and  waters.  Dr.  Budd,  of  London,  strongly 
recommends  a  long  course  of  nitric  acid,  of  which,  in  these  cases,  there  is, 
he  thinks,  unusual  tolerance,  so  that  it  may  be  taken  continuously  for  many 
months,  without  inducing  excessive  acidity  of  the  urine,  or  any  inconvenience 
attributable  to  undue  acidity  of  the  stomach. 


CHRONIC    PY.flMIA. 

In  the  course  of  diseases  following  surgical  injuries  cases  are  not  unfre- 
Quently  met  with  presenting  the  essential  characters  of  pyajmia,  as  generally 
aescribed,  l)ut  slower  in  progress,  and  less  severe  and  jxirilous.  To  such  Sir 
James  Paget  projm.ses  to  give  the  name  of  chronic  or  rela[)sing  pyiemia  ( Cnaes 
of  Chronic.  Pfjivmin,  St,  Bnrtholoinetc^it  HoMpifai,  vol.  i,  180.")).  It  resembles 
the  typical  disease  in  the  formation  of  widely  dispersed,  shajMiless  collections 
of  pus,  which  are  probably  the  result  of  infection  of  the  blood  from  the 
entrance  of  septic  products,  and  often  in  the  occurrence  of  rigors,  profuse 
sweatings,  phlebitis,  and  inflammations  of  joints.  It  ditfers  from  the  acute 
type  in  that  its  course  extends,  continuously  or  with  relajwes,  over  many  weeks 
or  months,  and  is  otU'u  free,  at  least  in  its  later  stages,  from  all  great  general 
disturbanc(^  of  the  health,  and  from  nearly  all  risk  of  life. 

The  treatment  is  good  food,  abundance  of  fresh  air,  and  a  moderate  use  of 
tonics  and  stimulants. 


THE   DELiniUM   OF   INANITION — DELIRIUM   OF   rOLLAl>8E. 

Definition. — A  xpecinl  form  of  delirium,  happening  in  certain  anttc  diitordera, 
notabff/  the  exanthemata  and  continued  feverny  towards  their  decline,  or  at  the  be- 
giiming  of  convaiexcence,  and  ocamonally  in  the  couri<e  of  certain  chronic  diit- 
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ease^.  It  w  generalUj  a  symptomatic  expression  of  inanition,  either  the  result  of 
a  too  rigorom  diety  or  of  the  inability  of  the  stomach  to  retain  an  amount  of  food 
necessary  for  the  proper  nutrition  of  the  system. 

Symptoms. — This  interesting  variety  of  delirium,  although  not  noticed  by 
systematic  writers,  has   been  observed  by  several   practical  physicians,  as 
Chomel,  Loui^,  Gnives,  Tiiore,  Sauvet,  Griesinger,  Trousseau,  and  Grairdner, 
and  hits  recently  been  particularly  and  well  described  by  Weber,  of  London, 
and  Becqiiet,  of  Paris.*      The  diseases  in  which   its  occurrence  has  been 
specially  noticed  are  typhoid  fever,  typhus,  scarlatina,  measles,  erysipelas, 
variola,  diphtheria,t  pneumonia,  and  certain  affections  of  the  stomach  attended 
by  continuous  and  uncontrollable  vomiting.     In  acute  disorders  its  outbreak 
is  sudden  at  the  stage  of  defervescence,  or  at  the  beginning  of  convalescence, 
when  every  symptom  is  favorable,  when  there  is  no  fever,  and  the  tempera- 
ture of  the  body,  as  shown  by  the  thermometer,  is  natural  or  nearlv  so,  but 
the  pulse  feeble,  rather  frequent,  and  sometimes  irregular.    In  some  instances 
the  surface  is  bathed  in  jMjrspiration,  the  face  pale  and  pinched,  the  expres- 
sion anxious,  the  eyes  sunken,  the  nose,  forehead,  hands  and  feet  cold,  with  a 
look  of  general  collai)se.     The  time  of  attack  is  generally  in  the  morning  on 
awakening.     The  character  of  the  delirium,  which  may  be  calm  or  violent, 
is  peculiar  and  characteristic,  there  being  nearly  always  one  fixed  delusion, 
the  subject  being  generally  what  has  chiefly  occupied  the  patient's  mind  just 
before  his  illness.     In  one  of  Weber's  cases,  as  the  patient  was  entering  upon 
convalescence  after  measles,  and  his  condition  seemed  every  way  favorable,  he 
awoke  in  the  morning  and  began  to  cry,  saying  that  his  employer  was  about 
to  dismiss  him  on  account  of  dishonesty,  and  that  he  was  to  be  sent  to  prison: 
he  made  several  attempts  to  jump  out  of  the  window  to  escape  the  policemen, 
whom  he  thought  were  coming  to  capture  him.      In  another  case,  under 
similar  conditions,  the  patient  became  suddenly  excited,  declaring  that  a  fire 
had  broken  out  in  the  poultry-house,  and  he  must  go  and  put  it  out.    The 
persistent  conviction  of  the  death  of  a  friend  or  relative  is  a  common  delusion. 
Sometinios  hallucinations  of  the  special  senses,  particularly  those  of  hearing 
anil  of  sight,  are  present,  friends  and  attendant's  being  mistaken  for  persons 
connoctcil  with  the  delusion,  and  treated  and  addre.ssed  as  such. 

An  attack  may  last  from  twelve  to  forty-eight  hours,  the  patient  then  fall- 
ing asleep,  and  awakening  calm,  with  the  mind  clear,  and  speaking  of  his  de- 
lusions as  vivid  dreams.  Sometimes,  though  very  rarely,  there  is  a  second 
attack. 

Chomol  (Trititr  (h'^t  Dyftpepdes)  mentions  eighteen  easels  of  an  affection  of 
the  stomach  in  whicli  this  form  of  delirium  appeared,  where,  on  account  of 
obstinate  vomiting,  little  or  no  food  for  a  long  time  could  betaken;  there 
were  great  emaciation,  a  rapid  pulse,  but  no  increase  of  the  body-temperature. 
Andral  (  Cliniqur.  Midlrale)  relates  a  case  of  cancerous  ulcer  of  the  stomach, 
in  wiiich  tin^  ^)atient  starved  to  death,  accompanied  by  delirium  with  delu- 
sions; after  death  no  appreciable  organic  alteration  was  found,  either  in  the 
brain  or  uKMiinges.     In  one  of  Hecquet's  case^  the  patient  was  suffering  from 

•^  L('V')n!5  (U^  Clini(jiio  Medicale,  par  lo  Prof.  A.  F.  Chomel,  vol.  i,  Paris.  1834.  Re- 
chorchcs  sur  la  Fiovrc  Tvphoicle,  par  P.  C.  A.  Louis,  2ieine  (h1.  Clinical  Lectures,  by 
K.  .1  (iravcs,  Dublin,  1818.  R«'manpios  sur  la  dclire  consecutive  aux  Fifevres  Ty- 
phoilcs,  pur  .M.  Sauvut.  Annalos  Medico-Psychologiquos,  Paris,  1845.  De  la  Folie 
Cf>n-«r<.-uMvo  aux  IMaladit^.s  aiijucs,  ])Mr  le  Dr.  Thore,  tils.  Ann.  Medico-Psyc,  Paris, 
IBoO.  (iricsiiii^rr,  Traitt^  d<'s  Maladies  Mentales,  &c.,  traduit,  &c.,  Paris.  18f>.3.  Trous- 
seau, Cliu.  Mevlicale.  t.  i,  2i6rne  ed.,  Paris,  18G5.  Gairdner,  London  Lancet,  vol.  i, 
18^)0.  On  Delirium  or  Acute  Irisanity,  especially  the  Delirium  of  Collapse,  by  Her- 
man WelnT,  M  D.,  Mcd.-Chir.  Trans',  18^5.  Dii  Delire  d'Inanition  duns  les  Mala- 
dies, par  le  Dr.  IJi'cquct,  Archives  (ion^rales  do  Medecine,  t.  i,  1866, 

flu  on**  r)f  W'cljcr's  cases  (No.  8j  it  occurred  after  severe  simple  inflammation  of 
the  tonsils  and  fauces. 
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an  obscure  disease,  the  nature  of  which  was  not  made  out,  but  a  prominent 
symptom  for  some  time  was  obstinate  vomiting.  There  was  great  prostration, 
when  the  delirium,  calm  and  with  delusion,  suddenly  occurred.  In  another 
case  by  the  same  observer,  there  was  uterine  disorder,  with  constant  and  per- 
sistent vomiting,  so  that  the  patient  was  unable  to  take  any  food  for  some 
days  before  the  outbreak  of  the  delirium.  In  both  cases  there  was  a  great 
fall  of  the  body-temperature,  with  other  symptoms  of  collapse.  Both  re- 
covered. 

Diagnosis. — This  form  of  delirium  must  not  be  confounded  with  mental 
aberrations  which  occur  during  the  increase  and  at  the  height  of  idiopathic 
fevers,  and  other  acute  disorders.  Its  nature  is  ditferent  from  that  of  febrile 
delirium,  resembling  more  acute  insanity  in  the  character  of  the  delusions. 
It  often  happens  when  there  has  been  no  cerebral  excitement  in  the  course  of 
the  disorder.  "  It  is,"  says  Dr.  Trousseau,  "  the  most  frequent  of  all  the 
ner\*ous  phenomena  which,  in  the  convalescence  of  typhoid  fever,  require  the 
intervention  of  the  physician,  and  if  we  are  not  aware  of  its  possibility  and 
of  its  nature,  and  do  not  rightly  know  its  course,  it  is  very  apt  to  be  mistaken 
for  some  serious  disorder  of  the  brain." 

Prognosis. — ^Though  Graves  speaks  of  this  form  of  delirium  as  "  violent 
and  dangerous,"  yet  if  early  recognized,  and  properly  treated,  it  readily  yields 
when  there  is  no  organic  disease  of  the  stofnach,  and  leaves  no  traces  of  dis- 
ordered intellect. 

Nature. — ^The  immediate  cause  of  this  affection  is  cerebral  atony.  It  is  the 
expression  of  an  exhausted  nervous  centre,  brought  on  by  insufficient  nourish- 
ment, and  excessive  drains  upon  the  system,  as  hemorrhages,  intestinal  dis- 
charges, &c.  The  attendant  general  condition  is  always  one  of  prostration, 
and  sometimes  of  collapse.  The  temperature  of  the  body  falls,  the  pulse  is 
weak  and  rapid,  the  impulse  of  the  heart  is  fet»ble,  the  extremities  cold,  and 
the  skin  is  covered  with  perspiration.  There  is  probably  a  sudden  and  transi- 
tory change  in  the  capillary  circulation  of  the  brain  (Weber),  which  is  de- 
prived of  Its  natural  stimulant,  the  blood  (Trousseau). 

Treatment. — Large  and  frequent  doses  of  opium  should  be  given,  with  the 
simultaneous  employment  of  stimulants,  the  temperature  of  the  body  being 
raised  and  maintained,  and  food,  in  such  form  and  quantity  as  will  be  borne 
by  the  stomach,  must  be  persistently  taken. 


CHRONIC   AIXX)IIOLISM — ^^S^l.,   CHRONIC   ALCOHOLIC   INTOXICATION. 
Latin  Eq.,  Alcohol isphus;  French  Eq.,  Alcoolisrn*' ;  German  Eq  ,  Tranksueht. 

Definition. — A  nerivA  of  marbid  phenomena  following  the  prolonged  abuse  of 
aleoholic  liquorAy  of  whirh  the  most  characteristic  are :  digestive  troubles^  tremor, 
muscular  ivcaknes)*  and  reMlessness,  liaUucinations  of  the  intellect  and  senses, 
andstheMay  hif])era'Mheniay  lessened  and  perverted  brain-functions,  and  often  in- 
tercurrent attacki<  if  bui<ii  and  delusive  delirium  {delirium  tremens);  later  there 
may  be  senxorij  and  motor  paralysis,  and  aetde  mania  or  dementia.  These  syinp- 
toms  are  due  to  the  direct  irritant  effect  of  the  poimn  upon  tlie  stomach,  and  by 
its  subsequent  abHorptitni  into  the  blood,  to  the  gradual  impairment  of  nutrition, 
resulting  in  tisftue-changes  of  which  the  special  one  m,  probably,  granulo-fatty 
degeneration. 

Symptoms. — This  afRrtion  begins  very  insidiously  and  after  a  variable 
time  from  acijuiring  the  habit  of  drinking  constantly  and  largely  of  spirituous 
liquors.  It  is  not  necessarily  preccMiod  by  attacks  of  delirium  tremens. 
Troubles  of  the  dig^^stive  organs  are  first  noticed.  On  rising  in  the  moniing 
the  mouth  is  parchtfd,  the  tongue  dry  and  coated,  and  the  bn»ath  fetid,  with 
nausea;  white  stringy  phlegm,  or  greenish  or  yeUowish  mucus,  is  thrown  off 
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the  stomach  either  by  regurgitation  or  vomiting  (vomitus  matutlnus  potatorum, 
Hufeland).  At  the  same  time,  or  soon  afterwards,  a  train  of  nervous 
symptoms  sets  in.  The  patient  complains  of  iidgeti*,  and  to  keep  the  limbs 
still  requires  the  exercise  of  the  will ;  this  is  particularly  the  case  at  night; 
wakefulness  is  annoying,  and  no  matter  what  the  degree  of  drowsiness  may  be 
on  going  to  bed,  after  a  few  minutes  of  dozing,  the  sufferer  wake^,  and  tosses 
the  rest  of  the  night.  As  the  disorder  increfiase^  there  is  persistent  muscular 
tremor  of  the  fingers,  hands,  feet,  legs,  and  tongue.  Huss  states  that  this  be- 
gins always  in  the  hands,  but  Dr.  Anstie  says  that  in  the  majoritv  of  the  cases 
which  came  under  his  observation  the  lower  extremities  were  first  affected; 
progressive  incoordination  troubles  of  the  hands  and  legs  are  soon  added,  with 
weakness  in  the  knees  and  hips;  mental  restlessness  and  infirmity  of  purpose, 
which  may  have  been  present  from  the  outset,  increase,  along  with  the  ina- 
bility to  sleep,  and  when  the  eyes  are  closed  there  are  annoying  mental  delu- 
sions, or  if  the  patient  dozes  he  is  startled  by  terrifying  dreams. 

Cutaneous  sensibility  varies;  in  some  cases  there  is  decided  anaesthesia, 
limited,  how^ever,  to  certain  portions  of  the  surface,  or  to  a  limb,  and  ac- 
companied by  flying  pricking,  or  itching,  or  crawling  sensations;  in  others  well- 
marked  hyperiesthesia  is  prominent  and  annoying,  and  Leudet  thinks  that 
this  is  more  common  than  is  usually  supposed,  and  believes  that  it  is  caused 
by  tissue-change  of  the  spinal  cord  (ArcMves  Ghi.  de  Med,,  t.  i,  18G7).  Be- 
sides increased  sensibility  of  the  skin,  which  may  be  general,  or  in  limited 
pat(rhe,<«,  pain — sharp,  darting,  dull,  boring,  or  fixed — is  oflen  complained  of; 
and  muscular  cram])s  may  be  very  annoying.  A  marked  exaltation  of  reflex 
muscular  action,  provoked  by  the  slightest  excitement,  is  common. 

Dizziness  is  complained  of,  amounting  in  the  morning  on  rising  to  vertigo; 
specks  of  various  shapes  float  constantly  before  the  eyes,  and  Huss  has  seen 
instances  where  objects  appeared  peculiarly  colored ;  occasionally  there  is 
double  vision,  or  object.^  looked  at  begin  to  move  on  an  elevated  plane. 
Headache  lasting  from  a  few  hours  to  several  days,  or  a  feeling  of  binding 
around  the  forehead  or  (xriput,  or  pressure  on  the  sides,  or  a  weight  upon  the 
top  of  the  lu'iid,  may  each,  or  in  the  course  of  the  attack,  all  be  felt.  Con- 
striction of  tli(^  chest-walls,  or  about  the  throat,  with  fiti?  of  breathlessness,  is 
very  fre<jucnt  and  annoying. 

In  coniirnied  cases  the  tongue  becomes  glazed  and  fissured;  the  breath  has 
a  p(»culiar  foul  smell;  the  gastric  symptoms  worsen,  and  morning  vomitinjr  is 
constant.  The  complexion  at  first  of  a  violet  red,  becomes  of  a  dull  white; 
the  face  is  bloated  ;  and  the  nose  and  cheeks  are  often  covered  with  a  form 
of  acne  rosacea.  Hemorrhages  from  the  stomach  and  bowels  to  large  extent 
may  happen  (Anstie).  Visual,  aural,  and  mental  hallucinations  are  almost 
constant  an<l  distressing,  with  obstinate  insomnia.  There  is  uncertainty  of 
will,  and  inability  to  apply  the  mind  to  anything,  and  an  idea  of  vague  and 
unaccountable  dread  and  suspicion,  such  as  some  one  lying  in  wait  to  do 
harm.  Some  patients  have  a  constant  impulsion  toward  selfWl (Struct ion.  A 
feeling  of  falling  through  the  ground,  or  tumbling  from  a  height  is  sometimes 
experienced,  or  a  miscalculation  of  distance  in  stepping  up  or  down.  Emacia- 
tion may  take  place,  and  the  nuisdes  of  expression  are  flabby,  the  eyes 
watery  and  injected,  and  the  conjunctivte  have  a  yellow  chlorotic  hue. 
Hepatic,  renal,  and  {pulmonic  disease  is  generally  present.  Sensory  paralysL* 
soon  follows,  with  marked  increase  of  the  tremor,  often  to  the  extent  of 
paralysis  agitans.  The  mental  powers  become  seriously  compromised — **the 
most  common  mental  condition  being  one  of  general  intellectual  enfeeblement 
and  moral  degradation,  marked  by  cowardice  and  untruthfulness''  (Anstie). 
^Ius(rular  inco(')r(lination  is  so  great  as  to  hinder  walking,  and  of^en  extends 
to  the  arms  and  hands,  ('onvulsions  may  happen,  or  cerebral  hemorrhage, 
and  there  may  be  hcmiplegic  j)aralysis,  or  general  motor  paralyftis  ;  or  where 
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there  is  a  taint  of  insanity,  attacks  of  mania  may  suddenly  break  out,  or  the 
sufferer  may  fall  into  a  state  of  hopeless  dementia. 

Patho-Anatomy  and  Pathogeny. — ^The  lesions  found  in  chronic  alcoholism 
are  of  two  kinds, — ^the  first  interests  the  connective  tissue,  and  the  second  is  a 
granulo-fatty  degeneration  of  the  proper  tissue  of  the  organs. 

The  changes  in  the  connective  tissue  are  chiefly  met  with  in  the  liver,  brain, 
kidneys,  and  serous  membranes.  Hepatic  sclerosis  and  fibroid  degeneration 
of  the  lung  are  type  examples.  An  analogous  alteration  is  found  in  the 
cerebrum ;  it  loses  color,  gradually  lessens  in  volume,  and  the  convolutions, 
especially  those  on  the  upper  surface,  become  atrophied.  The  cerebellum  and 
medulla  oblongata  may  oe  affected  in  like  way.  The  arachnoid  and  pia 
mater  are  usually  at  the  same  time  infiltrated  with  serum,  thickened,  opaque, 
often  colored  with  hsematin,  and  are  scattered  over  with  patches  or  points. 
The  kidneys  are  atrophied,  very  firm  and  granular.  Portions  of  the  lungs, 
particularly  the  apices,  are  in  a  similar  condition,  described  by  Magnus  Huss 
as  chronic  pneumonia.  The  mucous  membrane  of  the  stomach  has  numerous 
irregular  vascular  patches,  particularly  on  the  smaller  curvature  and  about 
the  cardiac  orifice.  At  the  level  of  these  patches,  principally  at  the  summit 
of  the  folds,  there  are,  sometimes,  hemorrhagic  clots,  or  elongated  erosions, 
their  bases  covered  by  the  coloring  matter  of  the  blood.  Later,  the  gastric 
mucous  membrane,  dotted  with  pigmentary  spots,  becomes  hard,  as  well  as 
the  subiacent  connective  tissue.  The  mucous  membrane  of  the  larynx  and 
bronchia  is  injected,  and  studded  with  blood  points.  The  portal  vein  and 
pulmonary  artery  undergo  changes  in  their  coats.  The  peritoneum,  pleura 
and  dura  mater  show  fibroid  degeneration. 

Granulo-fatty  alteration  is  seen  especially  in  the  liver,  which  increases  in 
size,  and  tends  to  assume  a  cubic  form,  which  distinguishes  it  from  the  fatty 
liver  of  phthisis,  which  always  keeps  its  sha^xj.  The  kidneys  are  enlarged 
and  cubical  in  form ;  the  cells  of  the  tubules  are  filled  with  fatty  granules, 
and  the  cortical  surface  is  smooth  and  has  a  uniform  yellow  tint,  with  some- 
times reddish  dottings,  from  injection  of  the  Malpighian  bodies.  The  cells 
of  the  brain  and  its  capillaries,  the  pancreas,  salivary  glands,  glands  of  the 
stomach,  epithelium  of  the  bronchial  tubes  and  even  of  the  seminal  canals, 
may  all  be  affected.with  this  special  degeneration.  The  heart  is  of  a  bronzed- 
yellow  color,  soil,  flaccid,  and  loaded  with  fat  at  its  base;  its  muscular  tissue 
loses  its  strife  and  becomes  granular ;  and  the  organ  may  be  hypertrophied 
and  dilated.  The  bones  and  cartilages  also  undergo  fatty  change.  There  is 
habitual  coexistence  of  deposits  of  fat  in  the  subcutaneous  cellular  tissue, 
mesentery,  and  epiploon. 

The  two  orders  of  tissue  changes  just  sketched  do  not  happen  with  equal 
frequency  in  chronic  alcoholism.  For  example,  while  fatty  change  is  nearly 
constant  in  the  liver,  Dr.  Lancereaux  found  cirrhosis  only  35  times  out  of 
130  cases  of  chronic  alcoholism.  The  latter  writer  has  directed  attention  to 
the  likeness  between  the  special  tissue  changes  pro<luced  by  alcohol,  and 
those  which  are  constant  in  old  age.  In  both  there  are  the  progressive  atrophy 
of  the  brain,  increase  of  the  cerebro-spinal  fluid,  granular  and  fatty  changes 
in  the  small  vesst^ls,  in  the  muscular  tissue  of  the  heart,  and  in  most  of  the 
elementary  tissues,  dilatation  of  the  pulmonary  vesicles,  fatty  change  in  the 
bones,  Ac.  Both  physiologically  and  pathologically  alcoholism  brings  on 
premature  old  age.  Acute  pneumonia  in  the  habitual  drunkard  is  very  apt 
to  take  on  the  form  of  pneumonia  of  old  persons,  not  only  in  its  anatomical 
site,  the  ai)ox  of  the  lung,  and  the  disposition  to  the  formation  of  abscesses, 
but  also  in  its  adynamic  and  ataxic  symptoms. 

Diagnosis. — T*he  diagnosis  of  chronic  alcoholism  is  not  usually  difficult, 
provided  the  history  and  habits  of  the  patient  are  known,  and  the  state  of 
his  organs,  particularly  the  liver  and  lungs,  be  ascertained.  Morning  vomit- 
ing, the  characteristic  complexion,  sleeplessness,  tremor,  and  mental  restless- 
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ness,  often  ni«90ciated  with  delusions  of  sight  and  hearing,  together  with  the 
evidences  of  contracted  liver  or  lung,  put  the  case  beyond  doubt.  But  ail 
these  symptoms  do  not  always  exist  together;  yet  there  is  commonly  such  a 
combination  that,  with  a  history  of  intemperance,  the  disonler  is  quickly 
recognized.  At  the  beginning  general  paralysis  of  the  insane  ha,**  some  i^ymp- 
toms  in  common  with  chronic  alcoholism,  and  so  have  lead-jxiisoning.  loov 
motor  ataxy,  cerebi-al  and  spinal  softening,  hysteria,  but  with  the  history  of 
the  case,  and  a  knowledge  of  the  special  symptoms  of  each  affection,  a  correct 
conclusion  should  be  reached. 

Dr.  Marcet  has  met  with  cases  of  functional  dL«»order  of  the  nervous  sys- 
tem from  long-continued  and  over  mental  exertion,  or  from  anxietv,  or  from 
sudden  and  violent  emotions,  showing  symptoms  identical  with  chronic 
alcoholism. 

Prognosis. — This  depends  in  a  degree  on  the  resolution  of  the  sufferer,  and 
the  duration  of  the  affection.  Total  abstinence  from  all  spirituous  liquors  i^ 
necessary  for  a  cure  in  all  cases ;  and  when  the  disease  is  not  in  its  advanced 
stages,  if  the  habit  of  drinking  is  given  up,  recovery  fmm  immediate  symp- 
toms may  be  promised.  If  tissue-changes  have  happened  to  any  extent,  the 
result  is  more  doubtful.  The  kidney  and  liver  diseases, consequent  upon  chronic 
alcoholism,  are  incurable,  and  the  same  may  be  said  of  those  of  the  nervous 
system.  Much  relief  may  be  given,  and  life  may  of\en  be  made  comfortable 
and  be  prolonged,  but  a  return  to  full  health  can  hardly  be  looked  for. 
Weakness  and  incoordination  troubles  of  the  limbs  generally  persist  more 
or  less,  even  aflor  the  other  symptoms  have  abated  or  disappeared. 

Treatment. — The  first  step  in  the  treatment  is  to  enforce  total  abstinence 
from  all  spirituous  liquors,  and  this  may  be  instantly,  completely,  and  safely 
carried  out.  The  patient  should  be  immediately  put  on  such  a  diet  as  will  be 
nourishing  by  adaptation  to  his  enfeebled  digestive  organs.  Concentrated 
broths,  with  eggs,  milk,  cream,  tapioca,  sago,  should  be  given,  at  first  moder- 
ately warm,  in  small  quantities,  and  often  during  the  day,  beginning  before 
he  leaves  his  bed  in  the  morning.  The  chief  point  of  treatment  is  to  improve 
general  nutrition,  and  arrest  and  repair  degrading  tissue-changt^.  To  aid 
reconstruction,  steel,  vegetable  tonics,  cod-liver  oil,  arsenic,  baths,  fri<.*ti()U  t»t' 
the  skin,  exercise  in  the  open  air,  and  light  gymnastic,**,  are  valuable. 
"Chronic  alcoholism,"  writes  Dr.  Marcet,  "is  not  to  bo  cured  in  a  few  days; 
for,  although  under  an  appropriate  treatment,  a  marked  improvement  may  iu 
most  cases  occur  after  a  short  time,  a  much  longer  period  will  be  re«iuire<l  to 
restore  the  patient  to  perfect  health.'*  Dr.  Anstie  thinks  that  quinia  is  the 
best  tonic,  and  where  the  stomach  is  irritable,  he  gives  it  in  an  effervescing 
dniught.  Dr.  Marcet  recommends  the  oxide  of  zinc,  beginning  with  two 
grains  daily,  and  increasing  gradually  the  quantity  until  ten,  twenty,  and 
even  forty,  grains  arc  taken  during  twenty-four  hours.  When  the  adminis- 
tration of  zinc  is  continued  for  anv  time,  iron  should  be  combined  with  it. 
Irritability,  restlessness,  insomnia  niav  be  controlltMl  bv  alkaline  baths,  the 
bromide  of  sodium,  or  of  potassium,  or  sulphuric  ether  and  fluid  extract  of 
sunibul,  or  the  tincture  of  cimicifuga,  made  from  the  fresh  root.  When 
sleeplessness  is  persistent,  cannabis  indica,  or  hyoscyamus,  alone  or  along  with 
one  of  the  l)roini<les,  or  hypodermic  injections  of  morphia,  may  be  use<l,  but 
narcotics  should  he  resorted  to  only  after  other  means  have  failed.  Slc»cpK*ss- 
ness  in  such  cases  is  sometimes  cause<l  by  an  overloaded  state  of  the  al>- 
doniinal  viscera,  and  when  this  is  relieved,  xlisaj>])ears.  In  other  instances,  a 
light  supper  and  a  glass  of  stout,  taken  awhile  before  bedtime,  will  insure  a 
night's  rest. 

After  trembling,  [)erversions  of  cutaneous  sensibility,  and  hallucinations 
have  ceased,  but  gt'iieral  debility,  dulness  of  mind,  nniscie  volituntt^,  and 
noises  in  the  ear  remain,  Huss  recommends  an  infusion  of  arnica  flowers. 
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PROGRESSIVE  CEREBROSPINAL  SCLEROSIC  PARALYSIS. 

Sjn.,  DiMeminated  Sclerotnx  of  the  Brnin  and  S/iiiml  Curd  ;  Chronic  Mi/elitit ; 

Sclirose  en  Plaques  DisseminSes. 

Definition. — A  chronic  disease  of  the  brain  and  spinal  cord,  commonly  of  slow 
development,  hut  occasionally  of  abrupt  onset ;  sometimes  preceded  by  dizzuiess, 
headache,  and  apoplectiform  symptonv»,  but  more  often  beginning  uiih  weakness  in 
one  or  both  legs,  which  extends  to  the  arms,  and  passes  after  awhile  into  complete 
paralysis,  and  may  affect  the  muscles  of  the  neck,  lips,  pharynx  and  tongue;  no 
constant  derangement  of  cutaneous  sensibility ;  attended  with  tremor  in  the  dis- 
ordered m'uscles,  happening  only  when  any  voluntary  movement  is  made  or  at- 
tempted, and  ceasing  whilst  the  muscles  are  at  rest;  often  nystagmus;  later  on 
cramps,  spasms,  and  permanent  contractions  of  the  palsied  limbs ;  of,  probably, 
diathetic  origin ;  progressive  in  its  course ;  the  anatomical  cJiarncters  being  patches 
or  corns  of  sclerosis,  irregularly  scattered  in  the  white  substance  of  the  brain,  and 
in  the  anterior  and  lateral  columns  of  the  spinal  cord. 

Symptoms. — Seizure  may  be  sudden,  the  subject  becoming  iastautly  ver- 
tiginous and  hemii)legic,  or  paraplegic.  Or  during  convalescence  from  one  of 
the  essential  fevers,  or  Asiatic  cnolera,  there  may  be  persistent  weakness  of  the 
lower  extremities,  which  increases,  and  proves  to  have  been  the  starting-point 
of  the  disease.  But  in  a  large  majority  of  cases  the  invasion  is  gradual,  mus- 
cular failure  being  foretokened  by  signs  of  nervous  irritation,  as  numbness, 
tinglings,  coldnei^s,  heaviness,  and  a  sense  of  fatigue,  alter  slight  exertion,  in 
one  or  both  legs.  There  may  be  some  stiffness  in  the  joints,  causing  the  move- 
ments to  be  awkward  and  constrained.  When  the  brain  is  early  implicated, 
there  are,  foregoing  or  following  the  motorial  troubles,  spells  of  headache  and 
dizziness,  with  faulty  speech,  and  weak  sight,  and  sometimes  diplopy.  The 
lessening  of  motor  power,  in  one  or  both  legs,  is,  however,  the  most  common 
initial  symptom.  This  paresis  may  bo  regularly  progressive,  or  for  awhile 
remain  stationary,  or,  rarely,  temporarily  abate.  In  a  little  time  the  gait 
becomes  uncertain,  there  is  a  tendency  to  trip,  particularly  when  walking  on 
an  uneven  suriiice.  The  course  of  the  paresis  should  l>e  noted :  if  at  the 
outset  one  leg  is  affected,  say  the  left,  the  right  leg  will  next  fail,  then  the 
left  arm,  and  afterwards  the  right.  Paralysis  happens  sooner  or  later,  the 
patient  becoming  paraplegic  and  afterwards  losing  all  motor  power  in  the 
upper  extremities.  The  paralysis  is  generalized  by  following  the  same  course 
as  the  paresis. 

Coincident  with  the  paresis,  but  more  often  later  on,  tremor,  during  a  voli- 
tional act,  and  absent  when  the  muscles  are  in  a  state  of  rest,  is  noticed.  It 
is  a  fundamental  symptom,  and  establishes  the  diagnosis.  It  gives  the  disease 
its  special  physiognomy,  like  the  characteristic  gait  of  locomotor  ataxy.  The 
order  of  the  tremor  is  generally  the  same  as  that  of  the  paralysis.  The  limb- 
tremors  are  mostly  in  the  direction  of  flexion  and  extension  ;  the  head  nods, 
rolls,  and  partially  rotates.  When  the  disease  is  well  established,  there  may 
be  nystagmus  or  rocking  of  the  eyeball ;  it  is  almost  always  binocular,  and 
occurs  on  an  attempt  to  use  the  eye  in  trying  to  fix  an  object.  The  tongue 
when  protruded  is  tremulous.  Speech  is  drawling,  sometimes  slightly  thick 
and  measured ;  each  syllable  is  pro-uoun-ced  sep-a-rate-ly,  scanned,  so  to  speak. 
So  long  as  the  patient  is  perfectly  quiet,  there  is  nothing  peculiar  in  his  ap- 
pearance; but  the  moment  he  is  spoken  to,  or  he  tries  to  execute  a  given 
movement,  the  trembling  begins,  in  a  type-case  the  head,  arms,  hands,  legs, 
and  muscles  of  the  trunk  are  all  sot  violently  shaking  in  a  moment.  An 
attempt  to  drink  will  make  the  head  tremble,  or  even  raising  it  from  the 

Eillow.   In  the  erect  position  a  series  of  oscillations  take  })lace,  the  equilibrium 
eing  maintalued  with  difficulty,  and  the  body  swaying  in  all  directions. 
VOL.  II.  57 
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Cutaneous  sensibility,  as  respects  touch,  pain,  temperature,  tickling,  io 
many,  perhaps  in  most,  cases  remains  undisturbed  throughout ;  but  thi:*  de- 
pends upon  the  district  of  the  cord  that  may  be  damaged.  In  some  ciLfea 
darting  pains  in  the  limbs  are  felt ;  and  a  sensation  of  constriction  about  the 
waist — a  stock  symptom  of  the  defunct  classical  chronic  myelitis — is  not  un- 
common. The  l)oay  heat  is  natural,  except  there  be  intercurrent  disorders; 
the  pulse  is  often  quickened,  as  in  posterior  sclerosis  of  the  cord  (locomotor 
ataxy). 

At  a  latish  stage  of  the  disease,  after  paralysis  is  fully  established,  new 
phenomena  in  the  muscular  series  occur ;  one  or  both  lower  limbs  become 
suddenly  rigid,  resisting  any  effort  to  move  them.  These  cramps  are  often 
attended  with  great  pain,  and  when  they  have  passed  there  is  a  feeling  of 
fatigue  in  the  limb.  Temporary  and  recurring,  they  may  last  from  a  few 
minutes  to  several  days,  and  in  time  are  replaced  by  permanent  contraction 
of  the  extremities,  particularly  the  inferior.  This  follows  strictly  in  its  develop- 
ment the  line  of  attack  of  the  paLsy,  striking  first  the  legs,  then  the  arms,  and 
sometimes  the  muscles  of  the  trunk  and  jaw.  Besides  these,  muscular  spa#m- 
spells  may  happen — the  spinal  epilepsy  of  Brown-S^quard — in  which  thel^ 
are  jerked  about  as  if  excited  by  a  series  of  electric  shocks.  When  of  Ic^i 
degree  they  arc  like  the  muscular  startings  after  the  use  of  str}'chnia.  If  they 
occur  before  motility  is  quite  abolished,  they  may  alternate  with  the  cramps. 

The  course  of  this  disease  is  in  a  majority  of  cases  regularly  pmgresvive. 
Muscular  cnfeeblement  slowly  but  surely  increases,  until  there  is  more  or 
less  complete  motor  incapacity.  Tremor,  at  the  outset  slight,  jmrtial,  and  oc- 
casional, is  started  by  the  least  voluntary  movement,  and  becomes  violent 
and  generalized.  Temporary  cramps,  spells  of  rigidity,  and  permanent  con- 
traction of  the  disabled  limbs  follow.  The  patient  is  condemned  to  his  bed, 
lying  all  in  a  heap,  an  inert,  helpless  mass,  with  the  legs  forcibly  flexed  on 
the  thighs,  the  thighs  on  the  pelvis,  and  the  heels  drawn  close  up  under  the 
buttocks.  Finally,  the  general  health  fails,  nutrition  becomes  defective,  and 
there  is  rapid  emaciation.  The  muscles  of  the  mouth  and  pharynx  are  |Kira- 
lyzcd,  and  the  mastication  and  deglutition  of  solids,  and  even  the  swallowio:: 
of  li(jui(ls,  are  difficult  or  impossible.  The  saliva  accumulates  in  the  mcmth. 
or  dril)]>lcs  out  of  the  corners.  Sloughs  form  on  the  parts  of  the  Ixnly  i-x- 
posod  to  pressure,  and  may  give  rise  to  ascending  secondary  spinal  meningitis 
which  proves  fatal ;  or  the  patient  dies  from  exhaustion :  or,  what  is  very 
commoi),  death  ha])pens  from  some  intercurrent  disease  of  the  lungs,  or  from 
erysipelas,  or  a])oplexy.  There  are  a  few  exceptions,  however,  in  which  the 
course  of  the  disease  was  not  regularly  onward,  there  were  remissions  and 
pauses,  and  both  the  tremor  and  palsy  greatly  lessened,  or  for  a  time  totally 
disappeared. 

Such  is  a  description  of  this  sj)ecies  of  paralysis  in  its  ty|x^-form,  but  the 
symptoms  being  the  outcome  of  certain  tissue-changes  of  invariable  histologi- 
cal constitution — a  special  lesion  of  the  nervous  centres — the  functional  ex- 
pressions of  the  morbid  eonditicm  are  determined  by  its  exclusive  or  pn^donii- 
nant  possession  of  one  or  more  districts  of  the  cerebro-spinal  axis.  Hence 
there  may  he  modifications  of  symj)toms  according  to  territorial  distribuii<»n, 
and  the  occurrence  of  Tarifflcs.  A  cerei)ral  form  has  been  admittcnl,  but  it  is 
supported  by  a  single  trustworthy  observation,  that  of  Valentiner  and 
Frerichs,  and  is  so  doubtful,  from  the  unsatisfactorv  examination  of  the  (v>rd, 
that  it  ought  to  be  rejected.  Not  so,  however,  with  the  s{)inal  cord  :  many 
cases  are  reconled  in  which  the  morbid  process  did  not  extend  bey<»nd  ;  there 
is  the  well-known  case  of  the  late  Dr.  Pennock,  the  writer's  pn^deci^ssor  in  the 
Philadelphia  Hospital.  In  such  the  cerei)ral  phenomena  an»  absi'ut.  Midtiple 
sclerosis  mav  involve  not  oidv  the  anterior  and  antero-lateral  columns,  liut 
also  the  posterior  columns,  and  in  that  case  the  j>henomena  of  locomotor 
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ataxy — the  lightning  pains  and  motorial  incoordination — are  added  to  those 
proper  to  the  spinal  or  cerebro-spinal  form  of  progressive  sclerosic  palsy. 

The  average  duration  of  this  affection  may  be  stated  at  from  eight  to  ten 
years. 

Prognosis. — No  instance  of  complete  recovery  has  been  reported,  but  the 
writer  has  seen  several  cases  in  which  there  was  apparent  arrest  of  the  disease, 
to  be  attributed,  as  he  believes,  to  the  treatment  employed.  The  possibility 
of  pauses  in  the  course  of  this  affection,  as  part  of  its  clinical  history,  should 
always  be  borne  in  mind,  and  it  is  well  to  remember  that  they  are  generally 
but  temporary.  In  posterior  sclerosis  (locomotor  ataxy)  we  see  the  same  halts, 
but  in  neither  case  is  there  reason  to  believe  that  there  is  any  essential  im- 
provement in  the  tissue-changes.  Damaged  nervous  elements  occasionally 
resume  their  work  for  a  time,  capriciously  and  inexplicably. 

Causes  and  Pathogeny. — This  is  a  disease  of  adult  life.  In  18  cases,  14 
were  between  26  and  36  years,  at  the  time  of  invasion.  The  influence  of  sex 
is  as  yet  undetermined ;  the  writer's  experience  is  that  males  are  more  often 
its  subjects  than  females.  It  has  followed  acute  disorders,  as  typhoid  fever 
and  malignant  cholera.  Amongst  a  number  of  assigned  exciting  causes,  the 
only  one  which  has  any  evidence  in  support  of  it  is  long  exposure  to  humidity. 
There  is  nothing  in  favor  of  heredity. 

It  must  be  owned  that  the  pathogeny  of  this  aftection,  is  obscure  and  unset- 
tled. The  writer  has  elsewhere  thrown  out  the  suggestion  whether  we  may 
not  perhaps  find  a  clue  to  a  truer  inteq^retation  of  the  nature  of  this  and 
other  kindred  disorders  of  the  ner\'ous  centres,  by  admitting  their  connection 
with,  and  dependence  on,  some  latent  but  definite  condition  of  the  constitu- 
tion of  the  body  which  specially  favors  this  peculiar  form  of  morbid  expres* 
sion.  That  they  are  simply  varieties  of  chronic  inflammation  of  the  brain 
and  spinal  cord,  cannot  be  admitted.  They  are  more  than  this.  The  causes 
commonly  assigned  for  their  production  seem  at  most  to  be  only  extrinsic  and 
exciting,  and  fail  to  explain  their  genesis,  unless  we  admit  some  palpable  pre- 
existing tendency.  May  they  not  then  be  local  expressions  of  a  general  state 
in  which  a  specific  disposition  enters  as  an  essential  factor  ?  In  sclerosis  of 
the  lung  the  writer  has  inclined  to  the  hypothesis  of  a  fibroid  diathesis,  origi- 
nal or  acquired.*  A  careful  study  for  some  years  of  another  form  of  sclerosis 
of  the  spinal  cord — locomotor  ataxy — has  induced  him  to  favor  this  theory 
of  the  pathogeny  of  the  class  of  disorders  under  consideration.  lie  believes 
if  we  had  trustworthy  statements  of  commemorative  phenomena,  we  should 
find  in  all  cases  a  foregoing  stage  to  that  recognized  as  the  initial  one,  charac- 
terized by  certain  symptoms,  as  vague  pains,  passing  spells  of  lessened  muscu- 
lar ability,  &c.  Is  the  sclerous  processus  in  those  disorders  limited  to  the 
nervous  centres?  Is  it  not  also  going  on  simultaneously  in  some  of  the  other 
organs?  Is  the  pulmonary  lesion,  so  frequently  the  immediate  cause  of 
death,  tubercular  or  caseous,  as  generally  stated  ?  These  are  points  of  very 
great  significance,  and  reauire  for  their  solution  a  larger  field  of  pathological 
experience  than  is  usually  the  lot  of  one  person.  Many  observations  are 
necessary  to  settle  the  question,  and  it  would  he  well  for  those  who  may  have 
the  opportunity  to  direct  their  inquiries  to  this  end.  Should  the  hypothesis 
of  diathetic  efficiency  be  borne  out  by  clinical  investigations,  it**  practical 
value  and  application  are  clear,  and  it  must  necea-arily  bring  about  a  change  of 
treatment  of  a  class  of  disorders  which,  we  are  now  compelled  to  acknowledge, 
are  uncontrollably  and  fatally  progressive. 
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Anatomical  Characters. — ^The  mcmbraDes  of  the  spinal  cord  are,  as  a 

rule,  healtliy,  and  if  there  are  any  evidences  of  inflammation,  it  is  receni— 
eecoudary  ascending  meningitis — and  its  cause  the  sacral  sloughs.  You  may 
often  distinguish  through  the  pia  mater  grayish  spots  here  and  there  on  xhe 
surface  of  the  cord.  Stripping  off  the  membranes,  there  are  found  to  be 
patches  of  an  ashen  hue,  very  much  the  color  of  the  gray  matter,  oval  in 
ngure,  irregularly  distributed  over  several  columns  of  the  same  side,  or  con- 
fined, or  nearly  so,  to  symmetrical  columns;  sometimes  intersecting  the  fissures 
and  points  of  emergence  of  the  nerves  ;  of  variable  dimensions,  generally  not 
more  than  about  half  an  inch  in  their  long  diameter,  and  three  or  four  line* 
in  their  shortest,  though  sometimes  they  are  mere  dots  or  grains,  or  a  lineal 
streak  or  thread.  Somewhat  depressed,  the  tissue  looks  a  little  shrivelled, 
and  feels  firmer  to  the  touoh  than  the  surrounding  healthy  structure,  from 
which  it  appears  to  be  sharply  separated.  In  a  few  instances  these  patches 
have  been  found  slightly  prominent,  turgescent,  and  less  dense,  prol>ably  in- 
dicating an  earlier  stage  of  the  processus.  On  exi>osure  to  the  air  they  ac- 
quire a  rosy  or  salmon  tint.  On  section  through  the  cord  at  these  points 
they  prove  to  be  irregular,  conical  masses,  wedged  into  the  white  substance, 
the  base  of  the  wedge  being  on  the  periphery,  and  less  in  thickness  than  in 
superficial  length ;  a  glass  of  low  power  shows  that  they  shade  off  into  the 
healthy  tissue,  and  that  there  is  really  no  precise  delimitation.  Most  often 
discrete,  they  are  sometimes  confluent.* 

Passing  to  the  brain,  we  meet  with  the  same  lesion  variously  scattered 
through  its  several  parts ;  but,  as  in  the  cord,  it  has  here  its  pointa  of  elec- 
tion ;  when  present  in  the  brain,  the  patches  are  always  found  on  the  wall* 
of  the  lateral  ventricles,  and  on  the  floor  of  the  fourth  ventricle,  a  fact  proba- 
bly due  to  the  vascularity  of  these  parts.  This  constancy  of  site  gives  neces- 
sarily a  uniformity  of  clinical  history,  and  materially  aids*  the  diagnosis.  The 
pons  Varolii  is  a  frequent  seat  of  the  sclerous  masses.  Their  most  constant 
site  in  the  cord  are  the  anterior  and  antero-lateral  columns,  the  medulla 
oblongata,  separately  or  conjointly  and  on  the  olivary  and  restiform  b^xiits 
and  pyrainid.M,  but  nio.st  oft.^n  on  the  olivary  bmlics. 

In  some  instances  one  or  sevenl  of  the  cerebral  nerves  have  been  affected; 
but  with  one  exception,  a  recent  case  of  Dr.  LiouviHc,  the  spinal  nerves  have 
been  free  ;  the  nerve  roots  are  often  to  be  seen  issuing  (juite  sound  from  the 
midst  of  a  sclerous  patch  intersecting  a  fissure. 

Diagnosis. — Progressive  cerebro-spinal  sclerosic  paralysis  has  sufficient  in- 
dividuality to  generally  secure  ready  recognition.  Still  it  is  generally  con- 
founded with,  or  described  as  a  variety  of,  paralysis  agitans,  or  shaking  palsy. 
But  besides  a  distinction  founded  on  the  sure  basis  of  pathological  anatomy, 
there  is  really,  when  we  come  to  analyze  the  symptoms  of  the  two  disorders, 
much  clinical  uidikeness.  There  is  often  some  parallelism  in  the  invasive 
stages.  In  both  the  approach  is  generally  insidious:  in  both  crawling  sensa- 
tions, numbness,  and  a  lessening  of  muscular  power,  are  noticed  ;  but  in 
shakin*^  l)alsv  these  are  almost  alwavs  first  felt  in  the  arms,  whilst  fn  sclen«sic 
palsy  they  are  nearly  constantly  complained  of  in  the  legs.  In  the  latter, 
the  weakness  in  the  limbs  is  the  first  motor  symptom,  and  usually  ii  is  not 
until  it  has  deepened  into  j)aralysis  that  tremor  appears,  and  that  may  not  be 

*  By  th<*  t*Tm  sclorosis  is  not  m<»unt  only  "  ii  thirkcninii;  with  o<)ndon>jiti«»n,'*  «s 
Virchow  defines  it.  It  involves  textiiriil  cliangos  both  of  quulity  and  (ptaritity,  «nd 
includes  er(»ation,  TnotHnior|ihosis,  and  do^truetion.  There  is  i»veri;r()\vih  (prolifera- 
tion) and  tran^torrtJation,  with  ct)n><*quent  waslingj  of  the  proper  elements  of  a  purl; 
in  other  words,  hi>toloixi('al  siihstitution.  Sclerosis  of  ih*'  nervous  ccntr«*H  implies  not 
only  [lara^ilic  I'xuherance  of  the  hed  of  conneclive  ti^'^u*'  in  which  the  o^sential  iiitv*^ 
gtructures  lie,  hut  proportional  cornpre-ssion,  deterioration,  and  mechanical  HiiiiihiiA- 
tion  of  the  j;an^lion-cells  and  nerve  tubes.  These  structural  perversions  nece&:»Mrily 
bring  functional  perversions. 


APPENDIX.  901 

for  years  after  seizure.  In  the  former,  tremor  is  an  early  symptom  ;  motor 
debility  does  not  perceptibly  increase,  at  least  for  a  long  while.  The  trem- 
bling is  incessant,  and  only  interrupted  by  sleep  or  chloroform;  it  is  but  little 
modified  whether  the  patient  is  at  rest  or  in  motion.  The  tremor  of  sclerosie 
palsy  is  never,  as  we  have  seen,  spontaneous ;  it  is  invariably  provoked  by 
voluntary  muscular  action,  by  expenditure  of  nerve-force,  and  absolutely 
ceases  when  the  muscular  system  is  at  rest.  Another  svmptom,  of  the  same 
order  and  mechanism,  nystagmus,  is  frequently  present  in  sclerosie  palsy,  and 
is  never  met  with  in  paralysis  agitans.  The  gait  in  the  two  diseases  is  emi- 
nently diacritic.  A  patient  with  shaking  palsy,  after  the  customary  balanc- 
ing and  oscillations  of  the  body,  starts  with  the  head  and  trunk  bent,  and 
trots  and  capers  along,  on  the  forepart  of  his  feet,  at  almost  running  speed, 
with  his  arms  semiflexed,  and  closely  pressed  against  his  sides.  In  sclero- 
sie paralysis,  the  paraplegic  shuffling  gait  is  modified  by  frequent  muscular 
snatches.  There  is  at  first  titubation  or  staggering ;  afterwards,  when  mus- 
cular power  is  more  faulty,  the  lifted  leg  is  projected,  not  in  a  direct  line  from 
behind  forwards,  but  the  foot  describes  the  arc  of  a  circle,  at  first  from  within 
outwards ;  and  when  it  reaches  the  extreme  point  of  the  curve,  it  is  thrown 
inwards,  coming  to  the  ground  with  a  flap,  the  sole  striking  the  surface 
plump  ;  at  the  same  time  there  is  a  cadenced  oscillation,  an  exaggerated  al- 
ternate semi-rotation,  of  both  sides  of  the  pelvis.  The  facial  expression  is 
different  in  the  two  diseases;  the  patient  with  shaking  palsy  has  often  a  senile, 
imbecile,  or  besotted  look.  Nothing  of  the  sort  is  met  with  in  the  organic 
disease.  The  peculiar  measured  articulation  of  a  sclerotic  is  very  difterent 
from  the  broken,  jerking  utterance  in  shaking  palsy,  somewhat  like  that  in 
an  ague-fit,  or  of  a  person  unaccustomed  to  ridingi  who  tries  to  speak  when 
his  horse  breaks  into  a  trot,  and  his  words  are  ludicrously  bumped  out.  The 
special  deformities  of  the  hands  in  shaking  palsy  cannot  be  confounded  with 
the  permanent  contractions  occurring  in  the  terminal  period  of  cerebro-spinal 
sclerosis.  Finally,  paralysis  agitans  is  a  disease  of  old  age,  whilst  sclerosie 
palsy  is  one  distinctly  of  middle  life.  When  we  come  to  analyze  the  symp- 
toms, their  unlikeness  is  evident;  the  ))hysiognomy  of  the  two  diseases  is 
strikingly  dissimilar,  and  it  is  surprising  that  the  difl'erentiation  was  not  made 
long  ago ;  or  indeed,  is  so  little  known  even  now. 

From  the  several  forms  of  paraplegia  its  development,  course,  and  the 
presence  of  tremor  will  generally  serve  to  distinguish  it. 

When  the  posterior  columns  of  the  spinal  cord  are  likewise  affected,  a  con- 
dition which  happens  more  frequently  than  Is  generally  admitted — forming 
those  anomalous  and  puzzling  cases  of  locomotor  ataxy  that  have  been  re- 
corded, and  which  are  met  with  every  now  and  then, — the  symptcms  are 
necessarily  blended,  and  one  set  or  other  is  predominant  according  to  ihe  dis- 
trict of  the  cord  most  damaged,  and  we  have  to  separate  them  by  careful  in- 
vestigation and  analysis. 

Treatment. — Although  much  that  is  certain  and  encouraging  cannot  be 
said  .of  the  treatment,  still  the  writer  has  seen  several  cases  in  which  arrest  of 
the  disi'ase,  after  it  had  been  well  established,  has  taken  place,  and  conside- 
rable amelioration  of  some  of  the  symptoms,  and  which  might  be  regarde<l 
as  a  legitimate  ntsult  of  the  means  used.  These  consisted  of  an  eliminating 
and  reconstructive  treatment — wet-packing,  hot-air  baths,  dailv  grooming  of 
the  whole  surface  of  the  body,  long-continuod  use  of  the  iodide  of  sodium, 
or  of  potassium,  and  of  the  muriate  of  ammonia,  and  subsequently  of  arsenic. 
Conjointly  with  these  the  constant  galvanic  current  was  used.  Good  diet 
and  fresh  air  are  indispensable.  The  tremor  will  sometimes  lessen  under  the 
use  of  strychnia,  or  the  nitrate  of  silver,  but  there  is  nothing  constant  in 
their  effects. 

If  the  affection  is  recognized  in  its  early  stage,  the  indications  are  clearly 
to  lessen  or  remove  congestion  of  the  threatened  nervous  districts. 
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SHAKING   PAXJ3Y. 
Latin  Eq.,  Paralysis  Agitans ;  French  Eq  ,  Paralys^e  Agitanie. 

Definition. — A  neurosis  of  iistiaUy  gradual  and  insidious  onset  and  unknotn 
cause,  though  occasionally  of  sudden  seizure  and  rapid  evolution  after  some  emo- 
tion, as  fright,  &c,;  its  initial  and  chief  symptom  is  incessant  trembling  of  one  or 
more  limbs,  the  amis  being  most  commonly  first  affected ;  this  is  accompatiied  or 
soon  followed  by  muscular  weakness  in  the  shaking  limb ;  a  spe/rial  feature  of  it* 
developed  stage  is  a  precipitate,  shuffling  or  trotting  gait ;  slowly  progressive  in 
its  course ;  and  ending,  if  unchecked,  in  well-marked  paralysis  and  general  de- 
bility; and  mth,  so  far  as  is  yet  knoum,  no  anatomieal  characters. 

The  first  separate  and  intelligible  description  of  this  disorder  was  by  Mr. 
Parkinson,  in  1817,  which  has  been  adopted  and  copied  by  all  systematic 
writers. ,  Mr.  Parkinson,  however,  made  no  distinction  between  the  neurosi* 
with  the  organic  disease,  disseminated  cerebro-spinal  sclerosis.  To  the 
French  observers,  and  more  particularly  to  Dr.  Charcot,  of  La  Salp^tri^re 
Hospital,  Paris,  belongs  the  credit  of  having  clinically  and  anatomically  dif- 
ferentiated the  two  diseases. 

Symptoms. — The  beginning  of  this  affection  is,  in  most  cases,  so  gradual, 
that  few  patients  can  fix  the  precise  time.  Slight  muscular  weakness  or 
heaviness,  generally  in  a  hand  or  forearm,  sometimes  bilateral,  with  a  ten- 
dency to  tremor  in  the  limb  on  excitement  or  after  exertion,  are  the  firrt 
noticeable  symptoms.  At  the  same  time,  or  in  a  little  while,  some  stifibeaB 
in  the  affected  muscles  is  complained  of.  These  symptoms  may  remain  for 
mouths  or  years,  thus  limited  in  extent  and  degree,  or  oe  only  shared  by  the 
muscles  of  the  lower  jaw.  In  some  cases,  for  a  time  the  tremor  may  be  only 
occasional,  and  after  some  specific  cause,  as  where  the  patient  is  put  out  about 
anything,  or  attempts  to  lift  a  heavy  weight,  or  carries  a  cup  or  tumbler  to 
the  mouth,  or  extends  fully  the  forearm  or  the  hand.  Most  frecjuentlv,  Iwth 
the  oxteufiion  and  intensity  of  the  symptoms  are  gradually,  but  certiiinly,  pro- 
gressive. Or  the  seizure  may  be  sudden,  after  a  violent  mental  emotion,  a* 
great  friirht,  and  then  the  tremor  may  be  immediately  generalized.  Smietinu^* 
an  upper  and  lower  limh  of  the  same  side  are  seized  at  once,  and  then  we  haw 
the  unihiteral  tbrni  of  the  disorder;  or  the  tremor  may  afieet  the  leg  and  ann 
of*  opposite  ^ides,  tlie  crossed  variety.  The  tremor  consists  of  a  series  of  c<»d- 
stant,  quick,  e<iual  nuiseular  contractions,  causing  continuous  movements  nf 
flexion  and  extension.  There  is  incessant  tendency  in  the  hand  to  oi>cn  and 
shut,  and  when  the  patient  attempts  to  press  the  hands  of  another  person,  the 
sensation  received  is  like  a  series  of  hurried  shocks.  Sometimes  where  the 
hand  is  ehietly  interested,  the  thumb  moves  on  the  other  fingers,  as  in  the  act 
of  rolling  a  pencil ;  or  the  rhythmic  motions  of  the  fingers  are  of  a  more  ctmiplex 
kind,  as  il'  engaged  in  crumbling  bread.  The  centre  of  motion  for  the  feet 
is  the  til)io-tai*sal  joint,  and  when  the  patient  is  lying  down  the  constant 
movements  of  extension  and  flexion  are  very  manifest,  and  mav  continue 
even  in  the  erect  posture,  the  feet  beating  time  with  musical  precision.  In  the 
horizontal  ])osture  the  knees  may  continually  strike  against  each  other.  The 
head,  from  ijie  action  of  the  museles  of  the  neck,  >ways  or  nods,  or,  what  is 
more  conunon,  partially  rotates  with  a  side  dip.  The  tremors  are  aggravated 
by  any  emotion  or  physical  effort.  After  the  disorder  has  lastecl  for  some 
time,  the  linihs  may  become  permanently  deforme<l,  and  this  often  hap|)ens 
to  the  hands,  whost*  distortions  are  chanicteristic.  The  gjiit  is  |KH'uliar;  the 
knees  are  somewhat  flexed,  the  chin  rests  on  the  breast  bone,  or  the  muscles 
of  the  neck  are  on  the  stretch,  giving  a  singular  stiflhess  to  the  set  of  the  bead, 
the  trunk  is  l)ent  forwards,  and  in  this  way  the  j)atient  \:iM^:i  stepping  on  his 
toes  or  balls  of  his  feet,  at  a  rapid,  almost  uncontrollable  pace.     Most  often 
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tactile  sensibility  is  unaltered.  Some  suffer  from  an  annoying  and  constant 
feeling  of  heat  or  burning  in  the  skin  of  the  back,  or  over  the  epigastrium, 
and  occasionally,  in  the  hands  and  feet,  often  accompanied  with  profuse 
sweating.  The  special  senses  are  unaffected,  the  mental  faculties  unimpaired, 
and  the  organic  functions,  relatively  to  age  and  complicating  affections,  reg- 
ular.   The  pulse-rate  and  body-heat  are  unchanged. 

The  course  of  shaking  palsy  is  usually  more  or  less  regularly  progressive. 
After  five  or  six  years,  tremor  becomes  generalized ;  the  muscles  of  the  mouth 
and  tongue  are  affected;  there  is  constant  dribbling  of  saliva;  speech  is 
broken;  mastication,  and  sometimes  swallowing,  difficult;  lessening  power  in 
the  disordered  muscles,  which  obey  less  and  less  the  will ;  walking  increasingly, 
and  finally  impossible,  and  the  sufferer  lies  on  his  couch  or  bed  shaking  both 
by  day  and  night,  except  during  occasional  snatches  of  sleep,  which  are  un- 
certain and  short,  his  comfortless  existence  ending  by  some  intercurrent,  acute 
affection,  most  often  pulmonary ;  or,  worn  out  by  want  of  rest  and  general 
innutrition,  he  slowly  sinks,  the  tremors  sometimes  stopping  awhile  before 
death.  There  are  no  anatomical  characters  proper  to  paralysis  agitans.  Ac- 
curate histological  investigations  have  been  made  quite  recently  (1871)  of  its 
morbid  anatomy,  and  without  result. 

Causes. — Shaking  palsy  is  a  disease  of  advanced  life.  It  is  rarely  seen 
under  fifty  years.  Males  and  females  seem  about  equally  liable.  There  is 
nothing  to  show  the  influence  of  heredity.  Emotional  disturbance,  as  sudden 
fright,  is  an  unquestionable  causal  factor. 

Diagnosis. — The  distinction  between  shaking  palsy  and  senile  trembling, 
and  various  toxic  tremors,  alcoholic,  lead,  mercurial,  Ac,  can  be  readily  es- 
tablished by  the  clinical  history  of  the  case. 

Treatment. — The  only  remedy  which  has  any  influence  on  the  course  of 
the  disease  is  the  constant  galvanic  current.  The  tremors,  when  excessive, 
may  be  temporarily  controlled  by  subcutaneous  injections  of  morphia  and 
atropia  combined,  or  by  chloral  hydrat. 

PROGRESSIVE    MYO-8CLER08IC    PARALYSIS — PSEUDO-HYPERTROPHIC 

MUSCULAR   PARALYSIS. 

Latin  Eq.,  Lipomatosis  Luxurinns;  Atrophia  Musculorum.  Progressiva;  Atrophia  Mus^ 
culorum  Lipomatom  ;  French  Eq.,  Paralynie  Mu sculni re  Pseiuh  Hyper trophique ; 
Paralysie  Myo-Selhrosique ;  German  Eq.,  Progrvssive  Muskelhypertrophie. 

Definition. — A  progressive  disease  of  childhood ^  of  surcessive  stages ^  beginning 
with  mu.'icidar  weakness  in  the  lower  limbs,  a  characteridic  wabbling  gait  and 
well-marked  anterior  sacro-lumbar  curvature;  the  paretic  muscleSy  particularly 
the  gastrocnemii,  are  after  awhile  greatly  incretLsea  in  size,  but  in  time  become 
atrophied,  and  lose  all  motor  pmver;  no  constant  cerebral  symptoms  happen  in 
the  course  of  the  disorder,  and  the  general  health  continues  good  until  the  last 
stage ;  no  lesion  of  the  nervous  centres  has  as  yet  been  made  out,  and  its  anatomi- 
cal character  may  be  stated,  therefore,  as  overgrowth  of  the  interstitial  muscular 
connective  tissue  and  subsequent  fibroid  substitution,  with  conj^equent  suppreMion 
of  the  proper  sarcous  or  contractile  element;  in  some  inMancen  there  nave  been 
large  fatty  accumulations  in  the  fibrillary  interspaces,  probably  the  result  of  re* 
gressive  degeneration. 

History. — This  affection  has  been  recognized  and  studied  only  recently, 
having  before  been  confounded  with  other  forms  of  infantile  paralysis,  ac- 
com[)ani('d  with  structural  changes  in  the  muscles.  The  first  recorded  case  is 
that  of  Dr.  Edward  Mervon  (Medico- Chi rurgical  Transactions,  vol.  xxxv, 
1852).  Dr.  J.  King  Chambers  reported  a  ca^e  in  the  37th  volume  of  the  same 
publication  (1854).  Dr.  Duchenne  (de  Boulogne)  first  fully  studied  its 
clinical  history,  and  establislied  it  as  a  separate  form  of  the  muscular  palsies 
{Archives  Ghi,  de  Medecine,  1866).  Many  cases  have  been  publisned  in 
Germany,  England,  and  this  country  since. 
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There  are  three  stages  of  the  disorder :  (1.)  That  of  paresis,  shown  by  weak- 
ness of  the  lower  extremities,  side-to-side  balancing  in  walking,  the  legs  being 
wide  apart,  with  a  marked  anterior  arching  in  the  sacro-lurabar  region  ( lordo- 
sis) in  standing  and  walking,  with  |)er8istent  rigid  flexion,  or  clawing,  of  the 
toes.  (2.)  Increased  volume,  a  hypermegalia,  of  the  muscles  of  the  legs,  par- 
ticularly of  the  muscles  of  the  calves,  and  of  the  glutei,  and  of  the  back, 
which  are  large,  elastic,  and  very  firm.  This  stage  is  generally  for  a  while 
stationary,  and  may  la«t  for  several  years.  (3.)  Then  generalization  and  pro- 
gressive aggravation  of  the  palsy,  followed  quickly  by  muscular  atrophy,  the 
patient  becoming  bedridden,  ana  dying  either  from  some  intercurrent  ai«>rder, 
or  from  systemic  deterioration  and  exhaustion. 

Let  us  briefly  examine  in  detail  these  several  stages.  1.  The  initial  r*yinp- 
tom  is  the  muscular  weakness  in  the  legs.  There  are  no  necessary'  prodromic 
phenomena.  No  pain  in  the  limbs  is  complained  of  by  the  little  imtients; 
the  onset  is  in  the  midst  of  apparent  health.  In  two  only  of  the  recorded 
cases  had  there  been  previous  convukion-spells,  but  the  connection  between 
them  and  the  disease  does  not  appear.  The  child  becomes  easily  tired,  walk>} 
clumsily,  or  topples  over  readily,  cries  or  begs  to  be  carried,  and  is  unwilline 
to  walk.  If  (juite  young,  the  paretic  state  of  the  limbs  may  be  overlooked, 
until  the  backwardness  in  walking  is  noticed.  But  in  these  cases  it  will  be 
found  that  it  does  not  kick  and  move  about  its  legs  naturally  and  actively. 
When  the  limbs  are  examined  they  seem  well  made  and  firm.  In  children 
who  have  already  walked,  the  peculiar,  characteristic  wabbling  gait  often  firet 
attracts  notice.  This  side-to-side  balancing  is  necessaiy  to  enable  the  child 
to  keep  its  equilibrium  when  in  motion.  The  legs  are  widely  apart,  and  the 
little  patient  waddles  like  a  gobbler.  In  spite  of  ridicule  or  punishment  thia 
gait  is  necessarily  })ersisted  in,  and  daily  becomes  more  emphasized  as  the 
weakness  of  the  back  and  buttocks  increases.  If  the  spine  is  examined  when 
the  child  is  standing  or  walking,  you  will  discover  a  sjicro-lumbar  curvature, 
varying  in  degree  from  a  slight  bending  forward  to  a  deep  saddle-back.  Thi? 
curve  of  the  votohral  column  is  the  result  of  weakness  of  the  extensor  mus<'les. 
It  is  caused  i)y  the  effort  to  keep  the  upright  jK^sition,  the  line  of  gravity  beinjr 
maintaiiud  by  the  support  given  by  the  abdominal  muscles.  This  Dr.  Du- 
choniK'  proved  by  making  tlie  patient  stand  erect,  at  the  >ame  lime  prevent- 
ing the  spinal  bend ;  the  trunk  directly  fell  forward,  and  the  hands  were 
placed  at  tmee  on  the  thighs  and  legs  to  hnider  falling  over.  A  plumb-line 
which  touclus  the  spinous  processes  of  the  dorsal  vertehrie,  will  fall  far  out- 
side the  sacnun.  In  cases  where  a  deep  sacro-lunibar  curvature  exists  fn»m 
weaknes-  of  the  abdominal  muscles,  a  plundvline  >imilarly  applied  falls  over 
the  centre  t)l' the  sacrum.  In  some  cases  quite  early  in  the  first  stage  there  i^ 
a  slight  ]M>intin«j:  of  the  foot ;  generally  this  hapjxns  later,  and  it  increast^ 
until  the  hi'v\  is  <lniwn  up  and  there  is  complete  e(juini>m  ie«juino-valgusi  uf 
both  feet.  The  plantar  arch  is  more  or  less  eflaeul,  the  position  of  the  first 
phalanges  to  the  metatarsal  bones  is  unnatural,  whilst  the  toi>s  are  jK-rma- 
nently  hent,  and  look  like  claws.  Flexion  of  the  f«Hit  i.>-  ditficult  or  nil, 
whilst  extension  is  ea>y  and  often  forcible.  This  condition  is  due  to  damage 
to  the  contractile  tis.^ue  of  the  flexors. 

"2.  The  >e(on(l  staire  is  marked  bv  the  strikim:  l\ature  of  this  curious  dis- 
eas«%  nanielv,  ilu*  aj)|»arent  bilateral  hypertrophy  of  eeriain  muscles,  which 
appears  at  a  variable  period  after  weakness  of  the  lowrr  liuibs.  usually  fn>m 
a  few  month>  to  ^me  year.  Any  of  the  muscle^  may  bve«ane  aflJeted,  but  it 
generallv  beiLTins  in  the  ga>troenemii,  and  in  the  nuisele-r  of  the  thigh,  and  in 
the  glutei:  tlu'U  the  muscles  of  the  back  and  belly.  ]»artieuhirly  the  oblique 
abdominal,  tlie  bleeps,  deltoid,  and  sometimes  the  mu-eles  ^^t  the  fa<'e,  esjK*<*i- 
allv  the  irniptral.  In  Kulenbei-g's  t*as<.\  when^  the  dixax'  Ih-j^iu  at  five  year>» 
of  age,  this  nmsrular  hyjK^rniegalia  eameon  at  ten  in  the  muM-K-s  of  the  thigh, 
those  of  the  leg  were  next   invadtni,  and  finally  the  trkvps  bruchialis.     In 
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Oppolzer's,  reported  by  Stofella,  a  considerable  period  elapsed  before  the  mus- 
cular development  was  apparent;  when  the  gastrocnemii  contracted  they 
formed  two  masses  nearly  the  size  of  a  man's  fist.  Though  in  most  instances 
the  apparent  hypertrophy  is  limited  to  the  muscles  already  mentioned,  it  may 
extend  to  others.  In  Bergeron's  case  it  involved  the  muscles  of  the  face, 
particularly  the  temporal,  those  of  both  extremities,  and  of  the  trunk,  except 
the  great  dorsal,  pectoral,  and  the  stemo-mastoid  of  the  neck.  The  boy,  when 
ten  years  old,  had  the  appearance  of  an  exaggerated  Farnesian  Hercules, 
weighing  about  eighty  pounds. 

In  the  advanced  stages  the  erect  position  becomes  very  difficult ;  the  feet 
are  widely  separated,  say  to  ten  inches ;  and  the  patient  stands  and  walks  on 
the  ball  of  the  toes ;  even  when  supported  he  cannot  bring  down  his  heels  to 
the  ground.  The  equilibrium  is  so  unstable  that  the  slightest  push  upsets 
him,  and  he  falls  all  of  a  heap.  The  progression  is  often  slowly  on  the  hands 
and  knees,  the  palms,  like  a  forepaw,  being  placed  flat  on  the  ground. 

3.  The  functional  troubles  of  the  first  stage  increase  during  the  second,  or 
period  of  full  development ;  when  this  is  reached  there  is  oft^n  a  pause,  which 
may  last  for  several  years.  The  symptoms  are  stationary ;  they  neither  get 
better  or  worse.  Sudden  and  rapid  aggravation  of  some  of  the  existing 
troubles  then  happens,  and  new  ones  set  in  ;  the  paralysis  now  extends  to  the 
upper  extremities,  if  it  has  hitherto  been  limited  to  the  lower,  the  use  of  the 
arms  is  lost,  the  muscles  generally  become  atrophied,  there  is  great  emaciation, 
and  the  helpless  patient  is  nailed  to  his  couch  or  bed ;  finally  the  health, 
hitherto  good,  breaks,  and  some  intercurrent  disease,  as  bronchitis,  or  pneu- 
monia, or  tubercle,  kills  before  adult  age  is  reached,  or  death  follows  from 
general  debility  and  exhaustion. 

There  do  not  seem  to  be  any  marked  or  uniform  brain-troubles  throughout 
the  course  of  the  disorder.  Most  of  the  patients  are  dull,  heavy,  indolent,  and 
apathetic,  and  the  intellect  is  often  sluggish  and  the  speech  hesitating ;  but 
this  is  by  no  means  constant.  One  of  Duchenne's  cases  was  an  idiot,  another 
nearly  so.  Ophthalmoscopic  examination  has  so  far  been  negative.  The 
body-heat  and  the  circulation  are  unaltered ;  even  the  temperature  of  the 
affected  limbs  and  their  capillary  circulation  being  unaffected.  Several  ex- 
ceptions, however,  have  been  reported :  one  by  Griesinger,  in  a  lad  thirteen 
years  old,  whose  limbs,  especially  the  lower  ones,  had  a  rosy  tint,  with  in- 
creased temperature;  and  when  these  parts  were  uncovered  to  the  air  and 
exposed,  after  a  little  while  they  became  more  or  less  blue  and  marbled,  with 
decided  loss  of  heat.  This  condition  came  on  spontaneously,  or  when  making 
an  effort  to  move  the  limbs.  In  a  man  of  twenty,  attacked  two  years  pre- 
viously, the  right  side  of  the  face  had  more  color  than  the  left,  with  more 
abundant  sweat  secretion,  and  dilatation  of  the  right  pupil.  Pressure  on  the 
right  cervico-sympathetic  region  was  painful,  and  all  these  symptoms  disap- 
peared after  galvanization  of  the  nerve.  In  Dr.  Foster's  case  the  integument 
of  the  lower  extremities  was  remarkably  mottled,  patches  of  purplish  color 
alternating  with  white.     In  one  of  Dr.  Russtill's  cases  it  was  the  same. 

Pain  in  the  limbs  or  in  other  jxarts  of  the  bodv  is  rarely  complained  of, 
even  during  passive  motion  of  the  affected  extremities,  but  occasionally  there 
is  a  feeling  of  considerable  tension  produced  in  the  antagonist  muscles  in  any 
attempt  at  motion  ;  for  example,  in  trying  to  forcibly  bend  the  leg  the  flexors 
of  the  kneo- joint  may  be  thrown  into  a  state  of  tonic  spasm,  causing  some 
degree  of  puin.  Neither  hyi)enesthe8ia  nor  an£csthesia,  deepseated  or  cuta- 
neous, has  been  Remarked.  The  functions  of  the  bladder  and  rectum  are 
usually  intact,  unless  towards  the  terminal  period. 

The  effects  of  electric  exploration  on  muscular  contractility  and  irritability 
would  seem  to  vary  with  the  kind  of  current  used.  With  the  exception  of 
EulenlKTg's  case,  muscular  contractility  was  always  lessened  when  tested  by 
faradism,  and  that  not  only  in  the  enlarged  muscles,  but  in  those  whose  siie 
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remained  unaffected.  Electro-muscular  sensibility  is  uncertain;  it  mar  be 
natural  or  lessened,  or  it  may  vary  at  different  times  in  the  same  ea5e.  In 
Wagner's  case,  where  the  constant  current  was  alone  employed,  mu.<icular 
irritability  and  contractility  were  unaffected.  Benedikt  and  btofella  made 
comparative  examinations  with  both  the  faradic  and  continuous  curreDtt^; 
faradism  showed  diminution  of  electro-muscular  contractility,  whilst  galvan- 
ism in  the  course  of  the  nerves  of  the  muscles  from  the  spine  was  followed  by 
either  natural  or  exaggerated  contractions. 

Morbid  Anatomy. — In  a  case  where  the  brain  and  spinal  cord  were  ex- 
amined microscopically  by  Eulenberg  and  Cohnheim  (1865),  the  result  wa* 
negative.  In  another  case  in  which  there  had  been  marked  mental  imbecility, 
Mr.  W.  B.  Kesteven  found  in  the  brain  and  spinal  cord,  1,  dilatation  of  the 
perivascular  canals,  and  2,  numerous  circumscribed  spots  of  granular  degene- 
ration of  the  nerve-substance.  The  tissue-changes  are  the  same  as  those 
described  by  Drs.  Rutherford  and  Batty  Tuke  in  the  brains  of  the  insane,  and 
had  probably  a  more  direct  connection  with  the  mental  condition  than  with 
the  muscular  disorder.  The  muscles  are  invariably  affected,  and  in  the  same 
way.  1.  There  is  a  large  increase  of  connective  tissue,  and  of  interstitial 
fibroid  (sclerosic)  tissue.  2.  This  interstitial  deposit  is  mixed  with  more  or 
less  fat-vesicles.  3.  The  muscular  fibres  are  pale.  Their  transverse  stria  are 
generally  preserved,  but  have  become  very  fine,  and  in  some  places  have 
disappeared. 

Nature  and  Causes. — ^The  pathogeny  of  this  disorder  is  yet  obscure.  Bene- 
dikt believes  the  initial  trouble  one  of  innervation,  but  makes  no  attempt  to 
localize  it.  Duchemie  inclines  to  the  opinion  that  the  sympathetic  system  is 
at  fault. 

This  affection  is  one  almost  exclusively  of  childhood,  though  two  or  three 
cases  are  reported  as  having  occurred  in  young  adults.  Sometimes  the 
paretic  symptoms  are  manifest  as  soon  as  the  child  begins  to  walk  ;  or  they 
may  not  appear  until  five  or  ten  years,  or  even  later.  The  influence  of  he- 
redity is  undoubted ;  it  is  not  uncommon  to  find  sevenil  in  a  fiimily  suffering 
from  the  disease. 

Diagnosis. — The  physiognomy  of  the  disease  is  distinct  enough.  The  pecu- 
liar swaying,  straddling,  unsteady  walk,  the  pointed  toes,  the  deep  lumbar 
curve  or  saddle-back,  the  pouter-pigeon  chest  and  belly,  and  the  enlargt'*!, 
hard  muscles,  form  a  series  of  symptoms  not  likely  to  he  overlooked.  A  mi- 
croscopic examination  of  the  affected  or  suspected  muscles  may  be  made,  a 
small  i)ortion  being  removed  by  mciins  of  Dr.  Diichenne's  emporte-piect  Ai>- 
tologiquf ;  the  operation  is  only  slightly  painful. 

Prognosis. — In  most  instances  the  course  is  a  regular  one,  the  patient 
dying  in  from  two  to  five  years  from  an  acute  intercurrent  disease  or  from 
exhaustion.  In  some  cases  the  duniti(m  is  nuich  longer.  M.  DuchenneV 
early  causes  all  perished  in  this  way;  but  recently  he  states  that  he  has  twii*e 
arrested  the  disease  in  the  early  stage,  and  the  cure  seemed  |)ermaneut.  He 
argues  that  if  it  were  more  fretjuently  detected  and  treated  at  the  out-^^et, 
which,  from  the  early  paretic  symptoms  escaping  notice  on  acco\int  of  their 
slightness,  but  rarely  hapj)ens,  the  prognosis  might  become  (piite  favorable. 
This  is  ])rol)able,  because  at  this  stage  the  mvo-si'lerosic  change  and  the  cen- 
tric lesion  on  which  it  depends,  are  most  likely  but  little  advan(*ed.  When 
the  disease  has  once  become  generalized,  the  patient  is  surely  condemned  to 
incurable  infirmity  and  early  death. 

Treatment. — Duchenne  recommends  localized  fanulism,  shampooing  of  the 
damageil  muscles,  and  hydrotherapy.  Benedikt  repjrts  a  case  in  which  there 
was  arrest  of  the  disease  and  improvement  under  the  use  of  the  constant  cur- 
rent. The  writer  hius  seen  decided  advantage  from  the  \ise  of  galvanUm, 
combined  with  the  electric  bath,  and  wet  packing,  with  the  usual  means  to 
improve  the  general  health. 


INDEX. 


Abdomen,  inspection  of,  li,  611 
methods  of  exploring,  ii,  611 
palpitation  of,  ii,  611 
percussion  of,  ii.  611 
regions  of,  ii,  610 
Abdominal  pulse,  i,  88 
typhus,  i,  508 

viscera,  relation  to  abdominal  walls,  ii,  610 
bulk  of.  ii,  689 
measurement  of,  ii,  690 
specific  gravity  of,  ii,  689 
weight  of,  ii.  689 
Abortive  typhus,  i,  528    • 

enteric  fever,  i,  528 
Abrasion,  i,  90 
Abscess,  i,  95 

cerebral,  causes  of,  i,  1020 
diagnosis  of.  i,  1020 
symptoms  of,  i,  1020 
chronic,  i,  95 
old,  i.  95 

hepatic  and  dysentery,  ii,  649 
of  the  brain,  definition  of.  i,  1019 

locality  of,  i.  1019 
of  the  cheek,  definition  of,  ii,  594 
pathology  of,  ii,  594 
symptoms  of,  ii,  594 
treatment  of,  ii.  594 
of  the  heart,  definition  of.  ii,  358 

pathology  of.  ii.  858 
of  the  larynx,  definition  of,  ii,  461 

pathology  of,  ii,  461 
of  the  liver,  causes  of,  ii,  693 
definition  of.  ii,  692 
methods  of  opening  it,  ii,  695 
pathology  of,  ii,  692 
pointing  of,  ii,  695 
symptoms  of,  ii,  693 
treatment  of.  ii.  694 
of  the  lung,  definition  of,  ii,  527 
pathology  of,  ii,  527 
symptoms  of,  ii,  527 
of  the  pharynx,  ii.  605 
of  the  tongue,  definition  of,  ii,  597 

pathology  of,  ii,  597 
pointing  of.  i.  96 
Abscesses,  multiple,  i,  734 
Absorbent  system,  diseases  of  (list  of),  i,  314 
Absorption  of  lymph,  i,  85 
of  poisons,  i,  335,  363 
Aoarus  scabiei,  i,  216 
Accidental  parajnites,  i,  146,  207 
Acclimation,  ii,  866 

definition  of.  ii,  866 
Acephalocysts,  i,  186.  191 
Acid,  free  in  urine,  estimation  of,  ii,  742 
Acids  of  bile,  ii,  712 
Acidity  of  wines,  i,  972 


Acholia,  ii,  705 

Achorion  Schonleinii,  ii,  819 

Achorion  Lebertii,  ii,  813 

reproduction  of,  ii.  821 
Aoihesis,  meaning  of,  ii,  73 
Acne  defined,  ii,  810 
lesions  of,  ii,  810 
pathology  of.  ii,  810 
rosacea,  ii,  810 
treatment  of,  ii,  810 
varieties  of,  ii.  810 
Aconite  in  inflammation,  i,  295 
"A  cold  *'  on  the  chest,  ii,  475,  476 
Acrodynia,  ii,  841 
Action,  cumulative,  of  poisons,  i,  335,  336 

of  venoms,  diflferences  in,  i,  366 
Active  congestion,  i,  72,  105 
dilatation,  i,  119 
hemorrhage,  i,  109 
principle  of  morbid  poisons,  i,  330' 
of  specific  disease-poisons,  i,  330 
Acute  albuminuria,  ii,  763 

Bright's  disease,  causes,  ii,  765 
defined,  ii,  763 

microscopic  appearances,  ii,  764 
pathology  of,  ii,  763 
treatment,  ii,  765 
urine  in,  ii.  763 
desquamative  nephritis,  ii,  763 
renol  dropsy,  ii,  763 
gout,  definition  of,  i,  779 
atrophy  of  the  liver,  ii,  698 
causes  of,  ii,  699 
definition  of,  ii,  698 
morbid  anatomy  of,  ii,  698 
symptoms  of,  ii.  698 
pathology  of,  ii,  698 
prognosis  in.  ii,  699 
treatment  of,  ii,  700 
arachnitis  of  the  ventricles,  i,  997 
aneurism  of  the  heart,  ii,  381 
definition  of,  ii.  381 
pathology  of,  ii,  381 
bronchitis,  symptoms  of,  ii,  475 
catarrh  of  smaller  bronchi,  ii,  478 
dementia,  ii,  189 
desquamative  nephritis,  ii.  763 
diseases  of  the  brain  and  nerves,  i,  984 
dysentery,  ii,  636 

morbid  anatomy  of,  ii,  637 
glanders,  i,  71 1 
gout,  pathology  of,  i,  779 
goitre,  ii,  418 
hydrocephalus,  i.  997,  1004 
miliary  tuberculosis,  ii,  565 
nervous  diseases,  i,  984 
pneumonic  phthisis,  or  oroupouf  pneomo- 
nia,  ii,  497,  546 


908 


INDEX. 


Aoate  pneumonic  phthisic,  symptoms  of,  ii,  567 

pbthistH,  {iputi  of,  ii,  323 

runiollitifement.  i.  1012 
diu^no9i9  of.  i,  1015 

rhearoatism.  definition  of,  i,  752 
Adenoid  tumor  of  brain,  ii.  56 
Adlier^nt  pericnrdium,  ii,  338 

definition  of.  ii.  338 

pathology  of,  ii,  338 

symptoms  of,  ii,  338 

treatment  ot.  ii.  338 
Adbet-ion  of  soft  palate,  ii.  605 
Adhesive  inflimmation,  i,  84 

iritis,  ii,  249 

phlebititi,  ii,  410 
Adipocere.  i,  123 
Adipose  tumor  of  brnin,  ii,  57 
Addison's  disease,  definition  of.  ii,  432 

morbid  anatomy  of.  ii,  434,  436 

pntholo<ry  of,  ii,  433 

skin  in,  ii,  435 

s^'mptoms  of.  ii.  436 

treatment  of,  ii,  438 
AdoHerntion  in  wines  and  beers,  i,  974 
Adventitious  membrane,  i,  84 
Adynamic  type  ("f  fever,  i,  90 
ASgophony,  ii.  585 
^."thefio meter,  use  of,  i,  988 
Aflfeutions,  cutaneous  syphilitic,  i,  815 

of  nerve-vascular  parts  of  eye,  ii,  212 
Age  in  relation  to  weight,  i,  895 
Aged,  acute  meningitis  in,  i,  1002 

bionchitis  latent  in,  ii,  481 

phthisis  in,  ii,  545 

pneumonia  in,  ii.  521 
Agents  producing  diarrhoea,  ii,  676 
Ague,  definition  of,  i,  585 

brow,  it,  1(U 

cake,  i,  585 

paroxy.«m  of,  i,  585 

(quotidian)  diagram  of  temperature,  i,  588 

primary  typfs  of.  i,  585 

syniptoni."*  of.  i.  5S5 

temperature  in,  i.  bSS 

(tertian)  diagram  of  temperature,  i,  589 

treatment  of,  i,  591 

types  of.  i.  6S5 

urine  in,  i,  ;>*.<0 
Aids,  physic.il,  for  detecting  disease,  i,  01 
Air-cells,  collapse  (tf.  il.  518 

epithelium  in.  ii.  553 
Aix  water,  i,  7i»2.  793 
Albumen,  nature  of.  i,  229 

amount  passed  in  U.ight's  disease,  ii,  779 

amount  in  urine,  ii,  779 

in  urine,  ii.  779 
Albuminuria,  ii,  758 

acute,  ii.  7r)3 

chronic,  ii,  7»»5 

temporary  and  perm.nnent.  ii,  757 

with  anasarca  in  scarlet  fever,  i,  436 
Alcohol,  adniinisirntion.  rules  for,  i,  286 

cumulative  eff.*ciM  of,  ii,  S43 

fuun<l  in  the  hlood  and  urine,  ii,  843 

in  disease,  use  of.  i,  b70 

in  excess.  eflVcts  of,  ii,  843 

in  wine<,  i,  972 

poisonous  effects  of.  ii,  843 
Alcoholic  cirrhosis,  i.  827 

myocanliiis,  i,  ^23 

stimulants  in  fever,  i,  286 
Alcoholism,  ii.  842 

chronic  effecl^  of,  ii,  843 
Ales,  bitter,  in  tlyspep.-ia.  ii,  C27 
AlgSB,  definition  of,  i,  220 


Alkalies  in  inflnmniatioD,  i.  296 
Alkaline  treatment  of  pneaoionia,  ii,  525 

rheamatism.  i,  773 
Alopecia,  baldness,  ii,  817 

areata,  ii.  817 

circumscripta,  ii,  817 
Alteration  of  dimensions,  i,  119 

definition  of,  i,  1 19 

pathology  of.  i.  119 
Alterations,  morbid  (lesions),  i,  53 
Altitudinal  range  of  maUriu,  ii,  861 
Alveolar  cancer,  i,  861 
Amaurosis,  ii,  260 

causes  of,  ii,  265 

definition  of.  ii,  264 

pathology  of,  ii.  265 

prognosis  in,  ii.  266 

symptoms  of.  ii.  266 

treatment  of,   ii,  266 
Amblyopia  in  diabetes,  i,  920 

definition  of,  ii,  265 
American  armies'  camp  dysentery,  ii,  661 
Ammonia,  urate  of.  i,  231 
Amphoric  respiration,  ii,  288 
Amyloid  disease  (see  LardaceoHs),  i,  129 

kidney,  ii.  770 
Anaemia  of  Bright's  disease,  it,  772 

goitre,  ii.  421 

cardiac  murmurs,  i,  943 

causes  of,  i,  944  * 

death  by.  i.  280 

definition  of,  ii.  941 

murmurs  in,  i,  942 

pathology  of,  i,  941 

relation  to  scrofuU,  i,  897 

symptoms  of,  i,  942 

treatment  uf,  i.  946 

arine  characters,  i,  944 

use  of  iron  in,  i,  947 

venous  murmurs  in,  i.  943 
Anaemic  goitre,  ii.  421 

murmurs,  arterial,  i,  943 
characters  of,  i,  943 
mechanism  producing,  i,  943 
Anoesthesia,  ii,  H»7 

causes  of.  ii,  170 

central,  ii.    108 

definition  of,  ii,  167 

diagnosis  of  its  seat,  ii,  169 

of  larynx,  ii,  47t> 

of  leprosy,  i.  873 

pathology  of,  ii.  167 

peripheral,  ii.  HKS 

special  forms  <>f.  ii.  170 

symptoms  of.  ii,  ir»9 
Analysis  (if  bile,  ii.  7I() 

chemical,  of  tubercle,  i,  884 
venom,   i,  3rt7 

of  lardaceous  lesions,  i,   132 

of  morbid  material,  i.  t>4 

volumetric,  of  urine,  ii,  732 
Anasarca,  i.  1 15,  950 

and  albuminuiia  in  scarlet  fever,  i,  436 

propno.-is  in.  ii,  72S 

of  Bright's  di.<ease.  ii.  772 
Anatomical  characters,  i.  373 
of  c.it  irrh,  i,  07 
of  lard.iceous  disease,  i,  13.3 
of  malignant  pustule,  i.  721 
of  .-yphilitic  le.»ions.  i,  812 
of  ty|)Ho-nialari.il  fever,  i,  608 

forms  of  intestinal  glands,  i,  511 

forms  of  local  le>ion<»,  i.  975 

sign  of  enteric  fever,  i,  510 

signs,  i,  373 


CNDBX. 

Annoinj,  morbid,  prorioo.  of,  i,  02 

e.  I,  404     Aortio  mgiirgitntlnn  nnd  oomp 

gen.ml,  f.  i» 

pululiiuH,  ii.  350 

morbid,  i,  &3,  5S 

Fpeeiui  IrentiDvnt.  li.4H 

ofKUrirt.  i.  BSD 

tnatmant,  ii.  409 

SIO 

Taira  murmur,  ii,  .309 

of»ypbiIiliiiindoriition,  t.  80i 

AorLitiB.  ii,  X92 

or  tntK-worm  sfgincnti.  1.  181 

ApaKofbaartimpulM,  ii.  20S 

Aatarinu  or  brain  arlarl«,  ii,  57 

Aph.fia.  i.  vn 

■OTilD.  Baa>*i  of,  li,  404 

tocaliiation  of  brnin  lesion 

1  Apbonln.  dtanllion  of.  ii.  4AB 

•limeling  of  aorU.  ii.  40<l 

;           p..b..)..t.y.,r,ii.  4(511 

txttuiT*  ia  itmf.  it,  404 

[  ApluhiP    ii,  ixi 

baiooplTfiM.  It, -ini 

1  Apliil>.>iiirLi.miliii>.  ii.S9-l 

brrcdllnry  Innsmlflinn,  ii.  405 

1  A|,i.,F,i„  fu„„.H   n  ij,„pK,  i.  83 

of  aoro.  droumHribrcl.  ii,  400 

1  Apnten.  d.nth  by,  i,  I'ai 

corno"!!  fit.,  of,  li.  4US 

1  ApKplcctic  oriiflKiii.  i,  111.12 

d'Dcitd.   1.  400 

diffuM,  ii  m 

illet  l>.iiline>it.  il.  40B 

1  ApoplMj-,  1.  ino 

fusiform,  ji   4110 

'           hlt..H]ltt';i.Kln.  i,  IO.U 

pnlhulncy  if,  ii,  400 

;           o^nsMor.  i,  1033 

pQl..-1r„.-..    ii.     02 

pupil  ^on.rrul-l.ii.  402 

1           dei.lb  Vomn,  i.  1031) 

iprcioi  ir.'iir n.of,  ii,  400 

1            dirUli..tr,ur,u-il.lof.  i,  10 

"phyjiinnpr.ii.li.   ii,  402 

;          ftom  eongMLion.  i,   lOJH 

.TQ.pto«...f.  n,  101 

b™»rrh..(5..j.  10.10 

trantni'llt  nf.  ii.  40& 

bent,  i,  luto 

;         taaiDlplegin,  1,  Io:ll 

■cdU,    i,.1(it 

iQ  obiMbnod.  i.  |ci:<( 

pithorogy,  il.  381 

»j.i.|..«™.,  li,  sua 

1 

Icsiunaln.  i.  IU:il 

progno^ii.  ii.  3HT 
•ymploma  of,  li.  38(1 
tianloiantof.  li.  .187 


luoHlityDftMion,  i,   10 
nrrtnu«,  i,  102: 
pnlbol.igy  of.  i.  r02l 


JIIL-B    of  ill 

;ion.  li,  H7H 

un*.  adiniaaiont,  <i.  RTT 


commgn  liies  of,  ii,  40S 
diB'une.  ii.  400 
ditptclion.  i>.  408 
pnlhr.roii}>.  11.  40U 

■pbjgniOKri.i.bin,  il,  402 
(ympiciaiguf,  ii,  401 
Aortio  aDaurium,  e«u»g  of,  11,  404 
dlngnofii,  li.  40.1 
dirt  tr»tui<-nt,  ii.  4DA 
obitruction  Bn<l  tSerU,  II,  347 
prognoiia,  ii.  40S 
palM  Iracof,  il,  402 


ofilcv 


m-l  o, 


>.        311 

i.  2U 


Ail..f  madiofnaTV. 

ArtcriH     riAiula  anritAtt,  i.  1)43 

crabn».  *()niiiioii  altni  of.  ii.  391 

r»ultrm>n.  ii.  3!IM 
emboliarn.  pulmoniirjr,  ii,  411 


I.  -ItfU 


313 


910 


INDEX. 


Arteries  of  the  bruin,  nneuri-oms  of.  it,  57 

cerebral,  nneurisinfi,  ii,  57 

calcareous  degeneration,  ii,  392 

diseases  of,  ii,  391 

fatty  degeneration  of,  ii,  392 

occlusion,  forms  of,  ii.  397 
of.  definition,  ii.  397 
pathology  of.  ii,  397 

ossification  of.  ii.  398 
Arteritis,  causes,  ii,  392 

definition  of.  ii.  391 

symptoms  of,  ii,  392 

treatment  of,  ii,  392 

syphilitic,  ii,  404 
Aitery  occlusion,  morbid  anatomy,  ii,  398 

pulmonary  lesions  of,  ii,  408 
position  of,  ii.  296 

rupture,  definition  of,  ii,  407 
pathology,  ii,  407 
Arthritic  iritis,  ii.  249 

definition,  ii.  256 
symplom"^  of.  ii,  256 
treatment  of,  ii,  256 
pathology  of,  ii,  256 
prognosis  in,  ii.  256 
Arthritis  dff(»rmans,  i.  796 
Arthropathia  hysterica,  ii.  154 
Ascaris  lumbricoides,  i,  151 

raystax,  i,  152 
Ascites,  i.  115 

causes  of,  ii,  727 

definiti.»n  of.  ii,  725 

diagnosis  in,  ii,  728 

fluids  of,  i.  1 15 

morbid  anatomy  of.  ii,  725 

pathology  of.  ii,  725 

prognosis  in.  ii,  728 

symptoms  of,  ii.  726 

treatment  of,  ii.  729 
Asiatic  cholera  (see  Maligiuxnt  Ckoleru)^  i,  611 
Aspergiliu.".  ii,  829 
.Asphyxia,  heat,  i,  1040 
Asthenia  and  coma,  death  by.  i,  90 

death  by,  i.  2S0 
Asthenic  fever,  i,  'JO 
A.-*ynergia.  ii,  8.) 
Asthma,  diagnosis  of,  ii,  493 

dietic  treatment  of,  ii,  495 

dyspnoea  of,  ii,  493 

forms  of.  ii.  490 

hay.  detinition  of,  ii.  439 

patholosry  of.  ii.  4S8 

phenonien.i.  of  a  fit,  ii.  489 

(spasmodic)  definition,  ii.  488 

sympt<uus  of,  li.  4',M) 

treatment  during  interval,  ii,  494 

treatment  of.  ii,  494 
Atavism,  i,   112.  374 

in  pout.  i.  7h2 
Ataxic  ch:iracter  in  fever,  i,  90 
Ataxy  locinnotor.  definition  of,  ii,  83 
Atelecti>is    i,  697:  ii,  518 
Atheronwi.  i.   I -M)  .  ii.  .Ul.  391 

definition  of,  ii,  392 

of  pulmonary  arterj',  ii,  408 

pathology  of,  ii.  393 

Virchows  description  of.  ii,  393 
Atheromatous  degeneration,  ii,  341 
Atomized  fluids,  inhalation,  ii,  606 

treatment  by.  ii,  606 
Atonic  g(»ut.  i,  791 
Atro[»hy  of  the  heart,  definition,  ii.  371 

pathology,  ii,  371 
Atrophy.  I,  122 

definition  of,  i,  122 


Atrophy  of  brain,  deflnitioo  of.  ii,  53 
pathology  of.  ii,  53 
symptoms  of.  ii,  54 
morbid  anatomy  in,  ii,  54 

of  choroid,  ii.  260 

of  heart,  morbid  anatomj,  ii,  371 

of  intestine  in  enteric  fever,  i,  616 

of  liver  (acute),  ii,  698 

of  mucous  glands  of  intestines,  ii,  ft30 

of  optic  disk,  ii,  212 

pathology  of,  i,  122 

progressive  muscular,  i,  122 
of  optic  disk,  ii,  213 

senile,  i.  122 
Attacks,  epileptoid,  i.  987 
Aura  epileptica,  ii.  129 

Auricles  and  ventricles,  position  of,  ii,  294,  295 
Auricular  systolic  murmar,  ii.  349 
Auscultation  in  children,  ii,  284 

in  disease,  ii,  286 

of  thecheH.  ii.  281 

of  the  heart,  ii.  303 

of  the  voice,  ii,  285 
Auscultatory  percussion  of  heart,  ii,  302 
Australasia,  ii,  872 
Australia  and  Tasmania,  ii,  872 
Azoturin,  ii,  746 


Baden-Baden  water,  i,  793 

Bahama  Islands,  ii,  870 

Balances,  Beneke's,  for  weighing  body,  ii,  731 

Baldness,  ii,  817 

Banting's  diet,  i,  964 

Bnrbadoes  leg,  i,  874 

Barren  cysts,  i.  139 

Base  of  heart,  situation  of,  ii,  294 

of  pericardium,  ii,  294 

of  skull  in  hydroeephalai,  ii,  51 
Bastian  and  Cohnheim*«  experiments  on  blood- 
extravasation,  i.  108 
Bath  mineral  waters,  i.  793 

vapor,  in  syphilis,  i.  835 

of  hydrochloric  acid,  ii.  697 
BelTs  paralysis,  ii,  94 
Bengal,  ii,  874 
Benign  growths  in  larynx,  ii,  464 

definition  of,  ii,  464 

diagnofi^,  ii,  406 

prognojiis  in,  ii,  466 

symptoms  of  ii,  465 

treatment  of,  ii,  466 
Beriberi,  eau.>>es  of.  i,  954 

definition  of,  i,  950 

diagno.-^is  of.  i,  955 

forms  of.  i,  952 

historical  notice  of,  i,  951 

morbid  anatomy  of,  i,  952 

prognosis  in,  i,  955 

symptoms  of,  i,  952 

treatment  of,  i,  956 
Bermuda,  ii,  869 

Bibliography  of  cerebro-spinalmenengitis,  i,  5«5 
Bile,  absorption  of,  ii,  712 

acids,  ii,  712 

analysis  of,  ii,  716 

composition  of,  ii,  715 

cy«tic,  ii,  716 

ducts  in  cirrhosis,  ii,  705 

in  gall-bladder,  ii,  715 

pigments,  i.  J.'JO  .  ii,   712 

specific  gravity  of,  ii,  716 

suppressicm  of.  ii.  712 
Bilharzia  ha'inatobia,  i,  205 
Biliary  acids,  detection  in  urine,  ii,  713 
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Biliary  calculi,  sites  of  formation,  ii,  716 
Bit«,  poiBODed,  descriptioD  of,  i,  H64 
Bites  of  venomous  insects  and  reptiles,  i,  364 
Black  vomit  in  yellow  fever,  i.  675 
Bladder,  nrinnry  catarrh  of,  ii,  791 

distoma  in,  i,  203 

spasms  of.  ii,  142 
catarrh  of.  ii,  791, 
diseases  of,  ii,  791 
gall.  ii.  715 
inflammation,  ii.  791 
Bleeding,  constitutional  tendency  to,  i,  111 

in  scrofula  with  tubercles,  i,  902 
Blister  treatment  in  rheumatism,  i,  773 
Blood,  analysis  of,  in  leprosy,  i,  870,  871 
affected  in  disease,  i,  328 
altered  in  constitution  in  inflammation,  i, 

74 
altered  in  scurvy,  i.  930 
ond  brain,  urea  in.  i,  985 
and  pigment  crystals,  i,  128 
and  urine  containing  alcohol,  ii.  843 
appearance  in  inflammation,  i,  75 
••buffy-coat"  of,  i,  75 
changes  in  malignant  cholera,  i.  644 
condition  of,  after  serpent  venom,  i,  365, 

369 
condition  in  specific  fevers,  i,  342 
condition  in  sunstroke,  i,  1048 
destruction  of  sugar  in,  i,  91 3 
determination  of.  i,  72 
diseases,  i.  334.  375 
effects  of  its  loss,  i,  290 
effusion,  i,  81,  82 
exhalation  of,  i,  108 
extravasation  of,  i,  108 
extravasation  without  rupture,  i,  108 
in  Bright's  disease,  ii.  762 
in  enteric  fever,  i,  536 
in  fever,  i,  266 
in  malignant  cholera,  i.  661 
in  purpura,  i.  925 
in  syphilis^  i,  81 1 
in  the  insane,  ii,  176 
in  typhus  fever,  i,  478 
letting,  i.  289 

in  apoplexy,  i,  1036 

in  pneumonia,  ii.  520 

methods  of,  i.  293 

rules  for.  i,  290 
movement  in  vessels  inflamed,  i,  72 
passage  through  wnlls  of  vessels,  i.  73 
pigment  in  urine,  ii,  756 
poisoning  in  mnlignant  cholera,  i,  612 

proof  of,  i,  333 
state  of,  in  Bright's  disease,  ii,  775 
supply  to  inflammed  part,  i.  69 
vessels,  condition  of,  in  inflammation,  i,  69 

diseases  of.  ii,  H9] 

dilated  in  inflammation,  i,  71 

in  lardaceous  liver,  ii,  7iO 
watery,  i,  941 
Bloodshot  eye.  ii,  217 
Blowing  respiration,  ii.  286,  288 
Body- heat,  perversion  of,  i,  991 
height,  i.  895 
outline  figures,  ii,  267 
temperature  and  pulse-trace,  ii,  317 

in  acute  phthisis,  ii,  566 

in  cat^irrhal  pneumonia,  ii,  511 

in  cholera,  i,  662 

In  ery><ipelas,  i.  727 

in  pneumonia,  ii.  499 

in  pvu^mia,  i.  742 
weight,  i.  895 


Body- weight  in  relation  to  food,  i,  960 

in  relation  to  weight  of  organs,  ii,  689 
Boil,  i,  95 

buliimn.  1.  212 
Bombay,  ii,  875 
Bones  of  the  head  of  cretins,  i,  908 

syphilitic  lesions  of,  i.  823 
"  Bootikins  "  of  Horace  Walpole,  i,  788 
Borborygmus.  i.  1 18 
Bothriocephalus  latus,  i,  178  ^ 

cordatus,  i.  179 

ova  of,  i,  179 
Bowel  invagination,  causes,  ii.  671 
Boys^  stature  and  weight,  i,  896 
Bran  cakes  in  diabetes,  i,  922 
Brain  absce.«s,  locality  of,  i.  1019 

adenoid  tumor  of.  ii,  56 

adipose  tumor  of,  ii,  57 

and  blood,  urea  in.  i,  985 

and  membranes,  diseases  of,  i,  993 

and  nerve,  chemical  composition,  i,  977 
constituents,  i,  977 

arteries,  aneurisms  of,  ii.  57 

atrophy,  definition  of,  ii,  53 
morbid  anatomy  in.  ii,  54 
pathology  of,  ii,  53 
symptoms  of,  ii,  54 

bulk  of,  i.  978 

cancer  lesions  of,  ii,  57 

cholestei  toma  of,  ii.  57 

colloid  tumor  of,  ii,  56 

congestion,  question  of,  i,  985 

diseases,  differential  diagnosis,  i,  981 

fleshy  tumor  of,  ii,  56 

gangrene  of,  i,  1012 

gelatiniform  tumors  of.  ii,  56 

gliomata,  ii,  56 

hypertrophy  defined,  ii,  53 
morbid  anatomy,  ii,  53 
pathology  of,  ii.  53 
symptoms,  ii,  53 

inflammation,  definition  of.  i,  1010 
morbid  anatomy  of,  i,  lOll 
symptoms  of.  i,  101 1 
pathology  of,  i,  1011 

lardaceous  tumor  of,  ii,  57 

lesion,  in  aphasia,  localisation  of,  i.  992 

lipoma  of,  ii,  57 

margaroid  tumor  of,  ii,  57 

morbid  anatomy  of,  i,  986 

myxomata  of,  ii,  56 

parasitic  tumors  of,  ii.  57 

parenchymatous  inflammation  of,  ii,  190 

abscess.  f)nthology  of,  i.  1019 

pearl- like  tumor  of.  ii,  57 

red  softening  of.  i,  1012 

sarcomatous  tumor  of,  ii,  56 

sclerosis  of,  ii,  190 

softening,  conditions  of,  i,  1018 
symptoms  of,  i,  1014 
varieties  of,  i,  1011 

specific  gravity  in  the  insane,  ii,  175 

S|»eoific  gravity  of,  i.  979 

strumous  tumors  of,  ii,  56 

substance,  lesions  of,  i,  987 

suppuration,  i,  1019 

syphilitic  lesions  of.  i,  825 

s^philomata  of,  ii,  577 

instrument  of  mind,  ii,  173 

tissue,  cloudy  swelling  of,  ii,  190 

the  instrument  of  intellect,  i,  981 

tubercles  of,  ii,  56 

tumors  defined,  ii,  55 
encysted  of,  ii,  57 
forms  of,  ii,  55 
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Brain  tumors,  morbid  nnniomy,  it,  55 

patholojry  of,  ii,  55 

prognosis  in,  ii.  59 

^ymptum:),  ii,  57 
tyroma  »»(',  ii,  5ft 
weight  of,  i,  978 

in  (leinentiii,  ii,  175 

in  furm»  uf  insiinity,  ii,  174 

in  general  parti  lysis,  ii,  175 

in  mnnia.  ii,  175 

in  moiioiurinia,  ii.  175 
white  mtfceiiini;,  dtrfinition,  ii,  54 
yellow  softening,  i,  1017 
Bren!)t.  fein.-ile,  di-ieases  (Hat  oOi  it  '^20 
Breeze  flie.4,  i,  21 1 
Brighton  diseiif-e.  ii.  758 

albumen  in  urine,  ii,  758 

iimount  of,  ii,  779 
anepmia  of.  ii.  772 
bloud  in.  ii.  70 1 
c:i8i.««  in  urint*  in,  ii,  763 
caui^es  of,  ii.  7<55 
condition  of  skin  in,  ii,  774 
definition  of,  ii,  758 
degenerntlons  of  kidney  in,  ii,  765 
diagno>ii<  of.  ii.  777 
dy-'piioei  in.  ii,  77tt 
large  white  kidney  in,  ii,  766,  772 
mttrbid  anatomy  of  kidney  in,  ii,  765 
neri'<ius  system  in,  ii.  778 
nomenclature  of,  ii,  76i{ 
optic  nervd  in.  ii,  213 
pathology  of,  ii.  759 
small  ciMilr.K'ted  kidney  in.  ii,  766 
sympioms  of.  ii.  772 
treat meiit  of.  ii,  782 
uiine  r<ediments  in.  ii,  761 

solios  in.  ii,  761 
Brighfs  di-^serL-ie.  acute,  ii,  763 

defined,  ii.  763 
nniisarca,  ii.  772 
blo'd  in.  ii,  775 
chronic,  ii.  76,i 

c.iuses.  ii.  776 

di  iL'no.^ji.-s.  ii.  777 

trt-atnient,  ii.  782 
compli'X  le.-iioi.s,  ii.  772 
const iiiitional,  ii,  7f>0 
definition  of,  ii,  758 
d)!»|tnoci,  ii,  776 
ftitms  «»f,  ii.  763 

mode  of  f-ximininj;  the  urine,  ii,  761 
morhi<l  aniitomy.  ii,  76.') 
nervou5  ."yinplonis,  ii,  776 
noniencl.iture,  ii,  763 
palholo^'V  ot",  ii.  769 
urine  ex.nninaiion.  ii,  778 
British  Columbia,  ii.  869 
Amei  i(M,  ii.  sr»S 

troops    sioknes"  and  mortality,  ii,  867 
Bronchial  casts.  dia;^nosis  of,  ii,  486 
pro^'nt.si.-  in,  ii,  486 
.»jti  net  are  of,  ii,  485 
symptoms  of.  ii.  485 
catiirrli.  r.-inses  <»f,  ii,  471 

ch'  onic,  ii,  481 

dtfinitit.n  of.  ii.  470 

]>a(liolo!!y   of.  ii,  470 

spnt;i  t.f.  ii.  .'i2l 

symptoms  of,  ii.  471 
tubes,  ca.-t-*  of,  ii,  484 

tx|  ertor.ition  of  casts,  ii,  484 
Bronchi  ai.d  ti:iche:i,  disea>es  of,  ii,  470 
dilafjition  «.f.  ii.  486 

pathology  of,  ii,  486 


Bronchi,  dilatation  of,  nymptomi  of,  ii,  487 

treatment  of.  ii,  488 
Bronchiectasis,  ii,  487 

sputa  of.  ii,  321 
Bronohitc  pseudo-membranouse,  ii,  484 
Bronchitic  dyspnoea,  ii.  493 
Broochilis,  acute,  physical  iigoi.  ti.  477 
sputa  of,  ii,  322 
symptoms  of.  ii,  475 
the  cough  of,  ii,  476 
urine  in,  ii,  476 
capillary,  diagnosis  in.  ii,  480 
phyMCttl  signs  of.  ii.  479 
prognosis  in,  ii,  48ii 
symptoms  of,  ii,  478 
treatment  of.  ii.  480 
chronic,  sputa  of,  ii,  321 
crouposa,  ii,  484 
definition  of,  ii.  473 
forms  of.  ii.  475 
inhalation  of  vapors  in,  ii,  482 
leading  to  emphysema,  ii.  476 
morbid  anatomy  of,  ii,  473 
pathology  of,  ii,  473 
plastic  sputa  of,  ii,  322,  484 
syphilitic,  ii,  541 
Bronchophony,  ii,  286 
Broncho-pneumonia,  ii,  438 
Bronzed  skin,  ii,  432 
BroMT  ague,  symptoms  of,  ii,  161 
Buboes,  i,  803 

of  plague,  i.  582 
'•  Bua"y  coat"  of  blood,  i,  75 
Bulama  lioil.  i.  212 

Bulk  and  weight  of  lungs  and  heart,  ti,  298 
of  brain,  i,  978 
of  I  he  heart,  ii,  298.  359 
of  the  kidneys,  ii,  689 
of  liver,  ii,  689 
of  spleen,  ii.  689 
of  viscera,  abdominal,  ii,  689 
Bulla?  of  pmphi^us,  ii,  803 

of  plague."  i,  583 
Bungarus.  venom  of.  i,  369 
Buxton  mineral  water,  i.  793 


,  Cachectic  state,  i,  373 
'  Cachexi.i.  i.  3:54,  373 
i  of  Addison'.s  disease,  ii.  432 

of cincei s,  i,  84 1 
of  drnnk:irds.  ii.  843 
i>f  syphilis,  i,  81 1 
of  s-c  ofuhi.  i,  886 
C.ichexiflD.  i.  64 

Cale.-ireous  degeneration  of  arteries,  ii,  392 
Calcific  It  ion.  i.  I2f) 

of  tulteicle,  i.  884 
Calcnii  and  concretions,  constituents  of,  i,  231 
I  Calculi  of  cy.«iine.  ii,  765 

of  oxalate  of  lime,  ii.  754 
of  the  phosphates,  ii.  751 
of  uiic  acid,  ii,  748 
Calculus  niid  concretions,  pathology  of,  i.  228 

definition  of.  i.  228 
Calomel  in  enteric  fever,  i.  531.  546 
I  Ciimmann's  double  stethoscope,  ii.  281 
Camp  dysentery  ot  .\merican  armies,  ii.  651 
mea^lo<«  of  American  armies,  i,  429 
:  Canada,  ii.  8«'8 
Cancer,  alveol.ir,  i.  861 
causes  of.  i,  868 
cell,  i,  846 

cells,  character  of,  i,  848 
cerebriform,  i,  864 
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Cancer,  obaracters  of,  i,  847 

colloid,  i,  861 

coDFtnnt  growth  of,  i,  847 

C0D8titueDi9  of,  i.  846 

oonstitutional  origiD  of,  i,  842 

definition  of,  i.  841 

deTelopment  of,  i,  842 

dingnosifl  of,  i,  869 

elements  of,  i,  847 

enoephaioid,  i,  852 

epithelial,  i,  855 

extension  of,  i.  849 

gelatinous,  i,  861 

grouping  of  elements,  i,  847 

gam,  i,  861 

hard,  nature  of,  i,  851 

infiltration  of,  i,  847 

inoculation  of,  i,  844 

medullary  elements  of,  i,  853 

melanotic  elements  of,  i.  858 

microscopic  characters  of,  i,  848 

nomenclature  of,  i,  850 

of  tumors  of  brain,  ii,  57 

osteoid,  i,  858 

pathology  of,  i,  841 

prognosis  of,  i,  859 

species  of,  i,  850 

tendency  to  ulcerate,  i,  847 

treatment  of,  i,  859 
Cancroid  epithelioma,  i,  855 
Cancrum  oris,  ii,  593,  594 

definition  of,  Ii,  594 

pathology  of,  ii,  594 

symptoms  of.  ii,  594 

treatment  of,  ii,  594 
Cape  of  Good  Hope,  ii,  871 

distoma,  i,  206 

sickness  and  mortality  at,  ii,  871 
Capillary  bronchiti«>,  physical  signs,  ii,  479 

prognosis  in.  ii.  480 

symptoms  of,  ii,  478 

treatment  of,  ii,  480 
Capillaries,  structure  of,  i,  77 

transudation  through,  i,  108 
Capsules,  suprarenal  discuses,  ii,  432 
Carbuncles  in  plague,  i,  582 
Cardiac  ansemio  murmurs,  i,  943 

clots,  ii,  413 

disease  palpitation,  ii,  323 
pulse  in,  ii,  311 

drop«y,  i,  117 

gout  i,  791 

lesion  in  typhus,  i,  474 

murmurs,  clai*sification,  ii,  306 
mechanism  of,  ii,  o05 
Caries,  i,  104 

Cassella's  thermometers,  i,  245 
Cases,  directions  for  recording  venereal,  i,  803 
Casts  in  the  urine,  ii,  779 

from  bowel  in  dysentery,  ii,  644 

indicate  states  of  the  bowel  in  dysentery, 
ii.  644 

of  the  bronchial  tubes,  definition,  ii,  484 
diagnosis  of.  ii,  486 
pathology  of,  ii.  484 
prognosis  in.  ii,  486 
symptoms  of,  ii,  485 
treatment  of,  ii,  486 

summary  of  results,  ii,  781 
Catalepsy,  definition  of,  ii,  157 

pathology  of,  ii,  157 

prognosis  in,  ii,  168 

treatment  of,  ii.  158 
Cataract  a  result  of  ophthalmia  in  infants,  ii, 
232 
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Cataract  in  diabetes,  i,  919 
Catarrh,  anatomical  character  o(  i,  67 
definition  of,  i,  67 
bronchial,  definition  of,  ii,  470 

chronic,  ii,  481 

sputa  of.  ii,  321 
gnstrio,  ii,  612 
of  intestines,  causes  of,  ii,  629 

chronic,  ii,  629 
ofthe  bladder,  ii,  791 
pnthology  of,  i,  67 
predisposition  to,  i,  67 
regions  liable  to,  i,  67 
results  of,  i,  67 
syphilitic,  i,  821 
Catarrhal  ophthalmia,  ii,  219 
definition  of,  ii,  219 
nephritis,  ii,  785 
pneumonia,  ii,  511 

causes  of,  ii.  220 

pathology  of,  ii,  219 

prognosis  in,  ii,  219 

symptoms  of,  ii,  518 

temperature  in,  ii,  512 

treatment  of,  ii,  220 
Cause  of  plague,  i,  583 

of  purulent  ophthalmia,  ii,  226 
of  specific  diseases,  i,  330 
remote,  of  hydrophobia,  ii,  117 
Causes  of  abscess  of  liver,  ii,  693 
of  acute  atrophy  of  liver,  ii,  699 
of  acute  Bright's  disease,  ii,  765 
of  acute  laryngitis,  ii,  453 
of  amaurosis,  ii,  265 

and  forms  of  reflex  paraplegia,  ii,  79 
of  anaemia,  i,  944 
of  anassthesia,  ii,  170 
of  aortic  aneurism,  ii.  404 
of  aortitis,  ii.  392,  404 
of  apoplexy,  i,  1033 
of  arteritis,  ii,  392 
of  ascites,  ii,  727 
of  beriberi,  i.  964 
of  Bright^s  disease,  ii,  765,  778 
of  bronchial  catarrh,  ii,  471 
of  cancer,  i.  858 
of  cardiac  hypertrophy,  ii,  360 
of  catarrhal  pneumonia,  ii.  220 
of  catarrh  of  intestines,  ii,  629 
of  cerebral  abscess,  i,  1020 
of  cerebral  hemorrhage,  i,  1033     * 
of  chlorosis,  i,  948 
of  cholera  infantum,  i,  682 
of  chorea,  ii,   149 
of  chronic  Bright's  disease,  ii,  778 
of  chronic  hydrocephulus,  ii,  52 

laryngitis,  ii,  455 
of  cirrhosis,  ii,  705 
of  congestion  of  liver,  ii,  701 
of  constipation,  ii,  686 
of  contraction  of  pupil,  ii.  248 
of  cyanosis,  ii,  384 
of  death  in  small- pox,  i,  391 
of  dilatation,  i,  119 
of  disease  in  the  army,  i,  462 
of  disease,  knowledge  of  necessary  for  pre^ 

vention,  i,  58 
of  diseases,  i,  53 

of  disorders  of  the  intellect,  ii,  176 
of  dysentery,  ii,  654 
of  elongated  uvula,  ii,  602 
of  emphysema,  ii,  539 
of  encephalitis,  i,  993 
of  endocarditis,  ii,  345 
of  epilepsy,  ii,  129 
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Causes  of  erysipelns.  i,  730 

of  facial  nnse.-'the^jiia,  ii,  170 

pnrnlysi?,  ii,  97 
of  filtty  degenerntioD,  i,  124 
of  fatty  liver,  ii.  707 
of  fifti II -stones,  it.  718 
of  gnstric  catarrh,  ii,  612 
of  glanders,  i,  714 
of  glossitis,  ii,  595 
of  gout,  i,  784 
of  hcDmatemesis,  ii,  621 
of  hfemataria,  ii.  789 
of  hsemorrhoids,  ii,  663 
of  heart  dilatation,  ii,  362 
of  hectic  fever,  i,  98 
of  hooping-cough,  i,  700 
of  hypertrophy,  i,  120 
of  hysteria,  ii.  155 
of  infantile  convulsions,  ii,  121 
of  inflammation,  i,  90 
of  influenxa,  i,  709 
of  intestinal  hemorrhages,  ii,  663 
of  intussusception,  ii,  667 
of  invagination  of  bowel,  ii,  671 
of  iritis,  ii,  251 
of  irritation,  i.  90 
of  laryngeal  phthisis,  ii,  459 
of  leprosy,  i,  873 
of  leucocytheemia,  ii,  428 
of  locomotor  ataxy,  ii,  86 
of  malarious  fevers,  i,  348 
of  mnlformatioD,  i,  233 
of  mensles,  i,  431 
of  meningitis,  i.  998 
of  mucous  laryngitis,  ii,  455 
of  myelitis,  ii.  71 
of  neuralgia,  ii.  164 
of  paralysis,  ii.  73 

of  the  insane,  ii,  194 
of  passive  hemorrhage,  i,  110 
of  pericurditi.",  ii.  ."^34 
of  peritonitis,  ii.  724 
of  phthisis,  ii,  567 
of  pleuiisy,  ii,  5S0 
of  pneumonia,  ii,  518 
01*  proj^ressive  muscular  atrophy,  ii,  90 
of  pulmonary  extravasation,  ii,  537 
of  purpura,  i,  9'2G 
of  quinsy,  ii,  599 
of  rheum.itic  sclerotitis,  ii,  246 
of  rheumatism,  i,  7t)ft 
of  scarlet  fever,  i.  446 
of  scriveners  pnl»y,  ii,  102 
of  scrofula,  i,  SH'J 
of  scurvy,  i,  935 

of  separation  of  concretions,  i,  228 
of  speeifie  diseases,  i,  328 
of  !«ta>is,  i,  77 
of  sunstroke,  i.  1050 
of  suppression  of  urine,  ii,  790 
of  sup|iurntii»n  of  kidney,  ii,  787 
of  suppurative  nephritis,  ii,  786 
of  swelling  in   inflammation,  i,  87 
of  tetanus,  ii.   1  nrt 
of  venous    embolism,    ii,   414,-     and    Ap- 

predispo-'in;^  of  phthisis,  i,  893 
(three)  of  facial  paralysis,  ii.  94 
(various)  i»f  jjenenil  paralysis,  ii,  192 

Cavernou<  formation  in  lungs,  ii,  588 
respiration,  ii.  28f),  288 

Cavities  of  heart,  position  of,  ii.  294.  295 

Cell-elements,  cloudy  i^vrelling  of,  i.  79 
of  cancer,  i,  840 

Cell-forms  in  urine,  ii,  743 


Cell-forms  primordial  in  Ijmph,  i,  84 
Cells  of  lymph,  i.  84 

growth  of  pus,  i.  96 
Central  ans&sthe^ia,  ii,  168 

ganglia  eztravasiition,  i,  1025 
••  Centres  of  nutrition, "^  i.  97 
Centric  facial  hemiplegia,  ii,  94 
Ceramuria,  ii.  750 
Cercariee,  I,  204 

Cerebral  abscess,  diagnosis  of,  i,  1020 
symptoms  of,  i,  1020 
disease,  diagnosis  of.  i.  98-^ 
extravasation,  ventricular,  i,  1024 

superficial,  i,  1024 
facial  hemiplegia,  ii,  94 
hemorrhage,  locality  of,  i,  1024 
source  of.  i,  1022 
symptoms  of,  i,  1031 
irritation,  mental  phenomena,  i.  1012 
motorial  phenomena,  i,  1012 
sensory  phenomena,  i,  1012 
lesion  paralysis,  ii,  98 
softening,  i,  995 
symptoms  in  typhus,  i,  471 
theory  of  insanity,  ii,  173 
tumor,  simple,  ii,  55 
Tomiting.  i,  984 
Cerebriform  cancer,  i.  854 
Cerebro-spinal  meningitis  (epidemic),  i,  492 
bibliography  of,   i,  505 
complicutioDS  in,  i,  499 
convalescence  in.  i,  498 
definition  of,  i.  492 
diagnosis  in,  i,  500 
duration  of.  i,  498 
etiology  of,  i,  500 
history  and  geographical  distribatioB 

of.  i,  492 
morbid  anatomy  of,  i,  494 
mortality  in,  i.  499 
nature  of,  i.  5<'2 
proj^nosis,  i.  49'.) 
symptoms  of.  i,  496 
treatment  of,  i,  50:^ 
Cervlco-broehial  neuralgia,  ii.  163 

occipital  iiciiral^ia.  ii.   \f>'.i 
Cestoid  entozoa,  relation  to  cystic,  t,  191 
C«»vlon.  sickness  and  mortality  in,  ii,  872 
Chalk-."- tones,  i    7S0 
Chancre.  s(tft.  i,  816 
llunterian.  i.  M^rt 
infecting  fluil  of.  i.  802 
Chancres,  hard,  i,  802 
mixed,  i.  806 
soft,  i.  802 
Chancroiil,  i,  803 
Changes  of  voice,  ii.  288 
Characteristics  of  mediv*;il  research,  i,  '•0 
Characters  of  infl  imiuatory  efi'ustuns,  i,  81 
of  cancers,  i,  817 
of  specific  indur.«ti(m.  i.  814 
Cheesv  nietamorphotis  of  tubercle,  i,  883 
Cheloid.  ii.  812 

defined,  ii.  812 
its  morbid  anatomy,  ii,  812 
path<»Io;;y  of,  ii,  Ml2 
treatment  ot,  ii.  SI3 
Chemical  analy>is  of  tubercle,  i,  834 
of  venom,  i.  3fi8 
chances  in  mali«^nant  cholera,  i,  654 
characters  of  sputa,  ii.  321 
compo>iiion  of  brain  and  nerves,  i,  977 
Chemistiy  of  tlrop^ical  fluid,  i,  116 
Chemosis.  ii,  224 
Chest  aff'ection  in  scurvy,  i,  934 
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Chest,  aasoultntion  of,  ii,  281 

oircutuferenoe  of,  i,  896  ;  ii,  277 
measurera,  ii.  278 
measurement  of,  ii,  277 
palpation  of,  ii,  278 
percussion  of,  ii,  278 
physical  examination  of,  ii,  276 
shape  of,  ii,  275 

walls,  relation  to  viscera,  it,  266 
Chicken-pox,  definition  of,  i,  421 
diagnosis  of,  i,  422 
pathology  of,  i,  421 
symptoms  of,  i,  422 
treatment  of,  i,  423 
Chigoe,  i,  219 
Child  crowing,  ii,  143 
Childhood,  apoplexy  in,  i,  1034 
Children.  au.«cullation  in,  ii,  284 
enteric  fever  in,  i.  511  . 
hide-bound,  i,  129 
meningitis,  tubercular  in,  i,  1000 
pericarditis  in,  ii,  328 
temperature  in,  i,  252 
typhoid  fever  in,  i,  525 
Chill  in  pneumonia,  ii,  505 
China,  sickness  nnd  mortality  in,  ii,  873 
Chincough,  i,  696 
Chionypbe  Carteri,  ii,  829 
Chloasma,  it,  825 

Chloral  in  delirium  tremens,  ii.  850 
Chlorides,  estimation  of,  ii,  733 
in  urine,  pathology,  ii,  734 
Chlorosis,  i.  947 

definition  of,  i,  947 
causes  of,  i,  948 
diagnosis  of,  i.  948 
symptoms  of.  i,  947 
treatment  of,  i,  948 
Cholera,  Asiatic,  i,  611 
biliosa,  i.  678 
breeding-grounds,  i,  621 
"cells,"  i,  617 
characteristics  of,  i,  639 
confusion  of  facts  and  history,  i,  620 
countries  hitherto  free  from,  i,  639 
endemic  are.i,  i,  636 
epidemic  spread,  i,  636 
epidemics,  progress  of,  i,  621 
evidence  of  importation,  i,  621 
fangi,  i.  617 
infantile,  i,  680 
infantum,  i.  680 

causes  of,  i,  682 
definition  of,  i,  680 
history  of,  i,  680 
nature  of,  t,  682 
symptoms  of.  i,  681 
treatment  of.  i,  683 
in   the   United  States  army  daring  1866, 

i,  633 
local  conditions  favorable,  i.  639 
malignant,  blood  and  urine  in,  i,  661 
blood-chnnges  in,  i,  643 
blood-poi.<<oning,  i,  612 
body-temperature,  i,  663 
chemical  changes  in,  i,  654 
clinical  stages,  i,  662 
conclusions  regarding  fungi,  i,  653 
definition  of.  i,  611 
eliminative  treatment,  i,  671 
evacuations,  composition  of,  i,  656 
evidences  of  reaction,  i,  665 
forms  of,  i,  656 
morbid  anatomy,  i,  641 
pathology  of,  i.  611 


Cholera,  malignnnt,  predisposition,  i,  666 

prevention  of,  i,  676 

prognosis  in,  i^  667 

question  of  epithelium  in  stools,  i.  654 

special  inquiry,  i,  651 

symptoms  of,  i,  656 

temperature  in,  i,  661 

termination  of  cases,  i,  659 

theories,  i,  611 

meteorological  conditions,  i,  624 
morbus,  i,  678 

definition  of,  i,  678 

diagnosis  of,  i,  679 

history  of,  i,  678 

nature  and  pathogeny  of,  i,  678 

symptoms  of,  i,  679 

treatment  of,  i,  680 
organic  theory  of.  i,  635 
Pettenkofer's  theory,  i,  618 
propagation  of,  by  human  intercourse,  i, 

630 
question  of  fungi,  i,  646 
routes  followed  by,  i,  637 
serous,  1,  61 1 
simple,-  i.  678 
spasmodic,  i.  611 
sporadic,  i,  678 
summer,  i,  680 
vibrionic  theory,  i,  619 
Cholerine,  i,  617 
Cholesteatoma  of  brain,  ii,  57 
Cbolesterin,  i,  230 

ChordsB  tendineas,  rupture  of,  ii,  342 
Chorea,  causes  of,  ii,  149 
definition  of,  ii,  145 
morbid  anatomy  in.  ii,  147 
pathology  of,  ii,  145 
prognosis  in,  ii,  150 
symptoms  of,  ii.  148 
theories  regarding,  ii,  150 
treatment  of,  ii.  150 
nrine  in,  ii,  148 
Choroid  and  retina,  diseases  of,  ii,  258 
atrophy  of,  ii,  260 

optic  disk  and  retina,  lesions  of,  ii,  211 
Choroid,  structure  of,  ii.  258 
Choroiditis  definition,  ii.  258 
forms  of,  ii.  259 
morbid  anatomy,  ii,  259 
ophthalmoscopic  appearances,  ii,  259 

changes  in.  ii,  260 
pathology  of,  ii,  258 
reflex,   ii,  269 
serous,  ii,  259 

signs  of  different  forms,  ii,  261 
simple,  ii.  269 
suppurative,  ii,  259 
sympathetic,  ii,  259 
symptoms  of,  ii,  259 
syphilitic,  it.  259 
traumatic,  ii.  259 
treatment  of,  ii.  262 
Chronic  abscess,  i,  95 
albominuria,  ii,  765 
arachnitis,  character  of,  i.  997 
articular  rheumatism,  i,  796 
Bright's  disease,  definition,  ii,  765 

symptoms,  ii,  772 

treatment,  ii.  782 
bronchial  catarrh,  treatment,  ii,  481 
catarrh  of  intestines,  ii,  629 
dementia,  ii,  189 
desquamative  nephritis,  ii,  766 
dysentery,  morbid  anatomy,  ii,  646 
endarteritis,  ii,  391 
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Chronic  glandalnr  laryngitis,  it,  457 
Byniptoms,  ii,  4  7 
goat,  treatment /)f,  i,  792 
hydrocephalus,  onuses  of,  ii,  52  ' 
definition  of,  ii,  49  * 

pathology  of,  ii,  49 
symptoms  of,  ii,  52 
treatment  of,  ii,  52 
laryngitis,  causes  of,  ii,  458 
pathology  of,  ii,  455 
'  symptoms  of,  ii,  456 
treatment  of,  ii,  456 
Tarieties  of,  ii.  456 
leprosy,  i,  868 
malarial  tbxsemia,  i,  603 

common  amongst  United  States  troops 

daring  the  CiWl  War,  i,  603 
morbid  anatomy  of,  i,  603 
morphological  changes  of  the  blood  in, 

i.  604 
treatment  of,  i,  604 
meningitis  of  the  aged,  i,  1003 
nervous  disenses,  i,  984 
orteo-arthritis,  i,  796 
pharyngitis,  ii,  603 
pneumonia,  ii,  512 
pneumonic  phthisis,  ii,  547 
pyaemia,  i,  745 

diagnosis  of,  i,  745 
prognosis  of,  i,746 
treatment  of,  i,  746 
rheumatic  arthritis,  i,  796 
rheamatism,  i,  777 
ulcer  of  stomach,  pathology,  ii,  617 

definition,  ii,  617 
valve  disease,  definition  of,  ii,  347 
Cicatrices  in  lung,  ii,  552 
Cicatrix  of  ulceration,  i,  93 
after  vaccination,  i,  418 
Ciliary  redness,  ii,  217 
Circulatory  syptem,  diseases  of  (list),  i,  314 

diseases  of,  ii,  266 
Circumscribed  suppuration,  i,  96 
Cirrhosis,  i.  129;  ii.  700 
alcoholic,  i,  827 
bile-ducts  in,  ii,  705 
causes  of,  ii.  705 
condition  of  hepatic  cells,  ii,  704 
condition  of  liver  tissue,  ii,  705 
connective  tissue,  ii.  704 
definition  of,  ii,  703 
diaj^nosis  of.  ii,  700 
from  pin-drinkin;r,  ii,  705 
morbid  anatomy,  ii,  7U4 
]):»lhoIogy  of,  ii,  70.) 
prognosis  in,  ii.  HH\ 
syn)ptoms  of,  ii,  705 
syphilitic,  i.  82rt 
Ire.ittnent  of,  ii,  706 
v.nscniar  svstem  in.  ii,704 
Cliissification  of  cardiac  murmurs,  ii,  306 
of  cysts,  i,  l.'iO 
of  d'isenses.  i,  297,  .'iOO 

by  Collepe  of  Physicians,  i,  307 
of  malformations,  i,  2"i4 
philn.-sophical,  of  flisease.  i,  304 
of  skin  diseases,  ii.  79.> 
Classifying  disea.-es,  principles  of,  i,  301 
Climate  influence  <in  man.  ii.  S66 
Climate  in  regard  to  phthisic,  ii,  570 
Clinical  investigation,  i,  b'A 

thermometers,  mode  of  use,  i.  244,  245 
Clonic  spasm,  i.  I*h7 

Clothing  :in<l  lodging,  privations  of,  i,  965 
Clots,  ante-mortem,  ii,  414 


Clots,  cardiac,  ii,  413 

formation  of  in  heart  and  v«flse1f,  ii,  413 

in  peripheral  veins,  ii,  413 
Cloudy  swelling  of  brain-tiasae,  ii,  190 
Coagolable  lymph,  i,  83 
Cobra  venom,  effects  of,  i,  368 
Cochin  leg.  i,  874 
Cod- liver  oil  in  scrofula,  i,  900 
Coelelmintha,  i,  146 

definition  of,  i.  150 
Coexistence  of  poisons,  i,  330 

of  specific  with  constitatioDal  dif^ases.  i, 
375 
Ccenarus  cerebralis,  i.  192 
Coffee  and  tea.  physiological  action  of,  i.  963 
Cohnheim  and  Bastian'tf  experimenta  on  blood- 
extravasation,  i,  108 
Culd,  "a  common,"  ii,  470 

water,  ose  in  fever,  i,  283 
Colic,  ii.  684 

defined,  ii,  684 

diagnosis  of,  ii,  685 

from  gin-drinking,  ii,  844 

from  lead,  ii,  8-{7 

gallstone,  ii,  718 

invagination,  ii,  665 

painters ',  ii,  837 

pathology  of,  ii,  684 

prognosis  in,  ii,  685 

stomach,  ii.  685 

symptoms,  ii,  684 

treatment,  ii,  685 
Colica  damnoniensis,  ii,  830 

piotonum,  ii,  836 
Colliquative  sweating,  i,  99 
Colloid  cancer,  i,  861 

cysts,  i,  142 

definition  of.  i,  861 

pathology  of,  i,  861 

tumor  of  brain,  ii,  56 
Colored  vi.«ion,  ii.  215 
Colubrine,  venomous  effects  of.  i.  366 
Coma,  i.  987 

and  asthenia,  death  by.  i,  90 

death  by,  i.  2S2 
Combinations  of  heart's  murmurs,  ii,  306 
Combustion,  spontaneous,  ii,  843 
Comedo,  ii,  810 
Common  cold,  ii,  470 

C«)ntinued  fever,   i.  506 
Communication  of  specific  diseases,  i,  3-32 
Compensation  in  aortic  regurgitation,  ii.  349 
Coraj>ensati«in  in  mitral  regurgitation,  it  351 
Complex  material  of  ^ii^^•ase,  i.  64 

cases  of  dysentery,  ii,  6:i7 
morbid  anatomy,  ii.  C47 

morbid  states,  i,  67 
Complications  of  diabet.-s,  i.  919 

hepatic,  in  dysentery,  ii.  64',* 

in  cerebro-spitial  iiieningiiis,  i,  499 

in  sra:ill-p<»x,  i.  ;J>6 

of  influenza,  i.  7o7 

of  mea-lc<.  i,  4  27 

of  scarlet  iVver.  i.  4  40 

of  typhus  tevei .  i.  47' 
Composition  «if  i<uline  te>l.  i.  134 

of  bile,  ii.  71.^ 

of  gallstones,  ii.  717 

of  pu!»,  i,  'J4.  7.i7 

of  urine,  ii.  7."{| 
Compound  cysts,  i,  1.19 
Concentric  hypfrtr«»phy  of  heart,  ii,  '^f^0 
Concretion,  ilefinilion  of,  i,   22S 
Concretions,  causes  of  >eparatiun.  i,  22S 

of  fats,  i.  229 
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Coneretione  of  lime  salts,  i,  231 

of  oxalate  of  lime,  i,  231 

of  pigment,  i,  230 

of  protein  substances,  i,  229 

of  urates,  i,  230 

of  urio  aoid,  i,  230 

varieties  of,  i,  232 
Conditions  of  brain -softening,  i,  1018 

in  which  scarvy  is  developed,  i,  935 

producing  fever,  i,  267 

which  obstruct  heart's  action,  ii,  362 
Confervas,  definition  of,  i,  220 
Confervoid  algse,  i,  220 
Confluent  smnll-poz,  description  of,  i,  383 
Congenital  idiocy,  ii,  195 
Congested  liver,  symptoms  of,  ii,  702 

treatment  of,  ii,  702 
Congestion  of  liver,  ii,  700 
Congestion,  active,  i,  72,  105 

of  brain,  i,  985 

of  liver,  causes  of,  ii,  701 

of  stomach,  ii,  615 

passive,  i,  74,  105 
causes  of,  i,  108 
definition  of,  i,  105 
examples  of,  i,  107 
of  lungs,  definition  of,  ii,  532 
Congestions,  mechanical,  i,  106 

results  of,  i,  107 
Congestive  apoplexy,  i,  1028 

passive,  pathology  of,  i,  105 

form  of  intermittent  fever,  i,  587 
Conidia.  i.  221 
Conjunctiva,  diseases  of,  ii.  216 

ecchymosis,  ii,  217 

oedema  of,  ii,  218 

structure  of,  ii,  216 
Conjunctival  dijichnrge,  ii,  218 

redness,  ii,  217 
Conjunctivitis,  ii,  216 

definition  of.  ii,  216 

forms  of,  ii.  216 

granular,  ii,  233 

pain  in,  ii,  218 

pathology  of,  ii,  216 

symptoms  of,  ii,  217 
Connective  tissue  in  cirrhosis,  ii,  704 
Constipation,  causes  of,  ii,  686 

defined,  ii.  685 

dietio  treatment,  ii.  689 

pathology  of,  ii,  686 

symptoms  of.  ii,  686 

treatment,  ii,  687 
Constituents  (elementary)  of  lesions,  i,  63 
of  disease  products,  i,  53 

of  calculi  and  concretioiis,  i,  232 

of  cancer,  i,  846 

of  extract  of  malt,  ii,  627 
Constitutional  diseases,  i,  308,  326,  334,  373 

course  of,  i,  374 

diseases,  management  of  system,  i,  967 

local  legions,  i.  975 

origin  of  acute  rheumatism,  i,  753 
of  cancer,  i,  842 

syroptomfi  of  inflammation,  i,  87 

tendency  to  bleedin;;,  i.  Ill 
to  phthisij),  ii,  567 
Constitutional  nature  of  Bright's  disease,  ii,  759 
Constitution,  medical  changes  in,  i,  278 
Construction  of  dietiiries,  i,  958 
Consumption,  i,  876 

eaufied  by  inffction,  ii,  570 

febrile,  ii.  ,')67 

of  spinal  cord.  ii.  83 

pulmonary,  ii,  544 


Consumption,  pulmonary,  senile,  ii,  545 

treatment,  ii,  574 
Contagia,  existence  in  various  forms,  i,  331 
Contagion,  nature  of,  i,  751 

of  measles,  i,  431 

of  phthisis,  ii.  572 
Contagious  Diseases  Acts.  i.  801 

ulcers  of  genitals,  i,  803 
Contagiousness  of  purulent  ophthalmia,  ii,  226 
Continued  fever,  anomalous  forms  of,  i,  560 

simple,  i,  560 
Contracted  granular  kidney,  ii.  766 
Contraction,  definition  of,  i,  120 

of  larynx,  definition  of,  ii,  463 
pathology,  ii,  463 
treatment,  ii,  463 

of  pupil,  causes,  ii,  248 
Contraindications  of  digitalis,  ii,  370 
Convalescence  in  cerebro-spinal  meningiti8,i,498 

protracted,  in  relapsing  fever,  i,  558 
Convulsion,  i,  987 
Convulsions,  infantile,  causes  of,  ii,  121 

definition  of,  ii,  121 

morbid  anatomy,  ii,  122 

pathology  of,  ii,  121 

prognosis  in,  ii,  124 

symptoms  of,  ii,  123 

treatment  of,  ii,  124 
Coordination  of  motor  and  sensifio  power,    i, 

981 
Cor  buvinum,  ii,  350 
Cord,  spinal,  gray  matter  of,  i,  981 

source  of  nerve-power,  i,  981 
pathology  of.  ii.  59 

the  instrument  of  movement,  i,  981 
Cornea,  diseases  of,  ii,  240 

structure  of.  ii,  240 
Corneitis,  herpetic,  ii.  242 

phlyctenular,  ii,  242 

pustular,  ii.  242 

strumous,  ii,  241 

vascular,  ii.  241 
Corpulence,  i,  963 
Corpuscular  elements,  degeneration  of,  i,  85 

forms  in  lymph,  i,  83 
Corpuscle  of  mucous  inflammation,  i,  68 

of  serous  inflammation,   i,  68 
Correlation  of  temperature  and  pulse  in  typhus 

fever,  i.  470 
Cough,  ii.  320 

in  acute  bronchitis,  ii,  476 

in  thoracic  diMetise,  ii,  ^^23 

mixtures,  ii.  478 
Coup  de  soleil  (insolatio),  i,  1040 
Course  of  benign  growths  in  the  larynx,  ii,  465 

of  constitutional  diseases,  i.  374 

of  influenza,  i,  707 

of  modified  small-pox,  i,  388 

of  myocarditis,  ii,  Hh7 

of  pulmonary  phthiifiis,  ii,  555 

of  small- pox,  i.  390 
Cow-pox,  definition  of.  i,  398 

pathology  of,  i,  399 

spurious  forms  of,  i,  404 

symptoms  of,  i,  399 
Cow,  Hymptoras  of  cow-pox  in,  i,  404 
Cowp<?rian  cy.«»t8,  i,  142 
1  Cramps  of  the  legs,  ii.  142 
Cretification  of  tubercle,  i,  884 
Cretint.^m,  i.  3'i8 

and  goitre,  i,  909 

definition  of.  i.  908 

pathology  of.  i.  908 

symptoms  of,  i,  910 

treatment  of,  i,  910 
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Cretinism,  varieties  of,  i,  908 
Cretins,  bones  of  the  head  of,  i,  908 
Crisis,  i.  242 

days  in  pneumonia,  ii,  502 
Critical  discharges,  i,  262 
Crotalidee,  venomous  efifects  of,  i,  366 
Croton  oil  enemu,  i.  1038 
Croup,  diagnosis  of,  ii,  444 

after  measles,  i,  430 

definition  of,  ii,  439 

history  of,  ii,  440 

morbid  anatomy,  ii,  440 

pathology  of,  ii,  440 

prognosis  in,  ii,  445 

propagation  of,  ii.  444 

structure  of  membrane,  ii,  440 

symptoms  of,  ii.  443 

tracheotomy  in,  ii,  446 

treatment  of,  ii.  445 
Croupous  forms  in  lymph,  i,  83 

pneumonia,  symptoms,  ii,  514 

or  acute  pneumonia,  ii,  497 
Crural  neuralgia,  symptoms  of,  ii,  163 
Crystals  of  blood  and  pigment,  i,  128 

of  sugar  from  diabetic  urine,  i,  916 
Cultivation   of  fungi — Dr.    Maddoz's    experi- 
ments, i,  227 
Cumulative  action  of  poisons,  i,  336 
Curability  or  incurability  of  insanity,  ii,  204 
Cutaneous  diseases,  definition  of  terms,  ii,  794 

system,  diseases  of  (list),  i,  322;   ii,  794 
syphilitic  affections,  i,  814 
Cyanosis,  causes  of,  ii,  384 

definition  of.  ii.  384 

pathology  of,  ii,  384 
Cynancbe  maligna,  ii,  600 

tonsillaris,  ii.  599 

trachealis,  ii,  440 
Cyst,  i,  137 

definition  of,  i,  137 

formation,  three  modes  of.  i.  138 

infection,  prevention  of.  i,  197  ■ 

pathology  of,  i.  l.'iT 
Cysts,  i,  18t) 

nn<l  tumors,  arrangement  of,  i,  311 

barren,  i.  139 

clas.sification  of,  i,  139 

colloid,  i,  142 

compouncl.  i.  139 

containing  oil  in  fat,  i.  142 

Cowperiim,  i,  142 

echinoc(»('eu?,  i,  18S 

gaseous,  i.  140 

in  ration  of  Punjaub  beef,  i.  194 

mueoiH,  i,  142 

Nabothian.  i,  142 

proliferous,   i.  139 

sanguineous,  i,  142 

serous,  i.  140 

simple,  i,  139 

synovial,  i,  142 
Cystic  bile.  ii.  701 

entozoa.  i.  148 

parasites,  i.  l.s»> 

relation  to  ce'<toi«l,  i,  191 
Cysticert.Mj*  of  t.Tnia  m.irginata.  i,  188 

me<lii>oanelIata,  i,  187 

solium,  i.  1H7 

telae  cellulosir.  i.  1^7 
Cystine.  eaI<Mili  of.  ii.  7.^5 

it.«  forms,  ii.  7.T.i 

pathol(>sficaI  relations  of.  ii,  755 
Cystinurin.  ii,  7.'j.') 
Cystitis  defined,  ii.  791 

diagnosis  of,  ii.  792 


Cystitis,  pathology  of,  ii,  791 
prognosis  in,  ii.  792 
symptoms  of,  ii,  792 
treatment  of,  ii,  793 


Daboia  venom,  effects  of,  i,  369 
Death  by  antemia,  i,  280 
by  apncea.  i,  281 
by  asthenia,  i,  280 
by  comii,  i.  282 
by  coma  and  asthenia,  i,  90 
by  faint,  i,  280 
by  starvation,  i,  28 1.  965 
by  suffocation .  i,  231 
by  syncope,  i.  280 
from  old  age,  i.  279 
from  specific  diseases,  i,  342 
modes  of,  in  enteric  fever,  i,  535 

in  sunstroke,  i.  1049 

in  tetanus,  ii,  108 
sudden,  ii,  411 
Decomposition  of  pus,  i,  95,  737 
Defervescence  by  crisis,  i,  242 
by  lysis,  i,  242 
in  cases  of  fever,  i,  242 
wave-like,  i,  242 
Deficient  food,  effects  of.  i,  964 
Defining  diseases,  methods  of,  i.  298 
Definition  of  abscess  of  brain,  i,  1019 
of  abscess  of  the  cheek,  ii,  594 
of  acclimation,  ii,  866 
of  acne,  ii,  810 
of  acute  aneurism  of  heart,  ii,  381 

gout,  i,  779 

rheumatism,  i.  752 

yellow  atrophy  of  liver,  it,  698 

atrophy  of  liver,  ii.  698 

B right's  disease,  ii,  763 
of  Addison's  disease,  ii,  432 
of  ague,  i.  585 
of  algae,  i,  220 

of  alteration  of  dimension,  i,  119 
of  amaurosis,  ii,  265 
of  amblyopia,  ii,  205 
of  anaemia,  i.  941 
of  anaesthesia,  ii,  167 
of  anasarca,  ii,  726 
of  aneurism  of  aorta,  ii,  400 

of  heart,  ii.  379 
of  angina  f/cctoris,  ii,  3S5 
of  anginose  scarlet  fever,  i,  436 
of  aphonia,  ii,  At\C) 
of  apoplexy,  i.  1021 
of  arteritis,  ii.  391 
of  arthritic  iritis,  ii,  256 
of  ascites,  ii,  725 
of  asthma,  ii.  488 
of  atheroma,  ii.  392 
of  alruphy.  i,  122 

of  heart,  ii,  371 

of  brain,  ii.  53 
of  baldness,  ii.  SI  7 
of  benipn  growths  in  larynx,  ii,  464 
of  beriberi,  i,  9j0 
of  bloo.i  fXlrava>alion,  i,  108 
of  brain  hypertrophy,  ii.  53 
of  Brijjhts  «^i^ease.  ii.  758 
of  broui-hial  c  it.irrh,  ii.  470 
of  br'>nohieota?is.  ii,  4!>6 
of  brnuoliilis.  ii,  473 
of  caobexia.  i.  373 
of  c.ilculus.  i.  22S 
of  can^rer,  i,  ^4  I 
of  cancrum  oris,  ii,  594 
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Definition  of  oardino  hypertrophy,  ii,  359 
of  oasts  of  the  bronchial  tubes,  ii,  484 
of  catalepsy,  ii,  157 
of  catarrh,  i,  «7 
of  catarrhal  ophthalmia,  ii,  219 
of  cerebro-spiniil  meningitisi  i,  492 
of  cheloid.  ii,  812 
of  chicken-pox,  i,  421 
of  chlorosis,  i,  947 
of  cholera  infantum,  i,  680 

morbus  i,  678 
of  chorea,  ii.  145 
of  choroiditis,  ii,  258 
of  chronic  Bright's  disease,  ii,  765 

gout,  i,  790 

hydrocephalus,  ii,  49 

osteo-arthritis.  i,  796 

rheumatism,  i,  777 

ulcer  of  stomach,  ii,  617 

Talve-disease,  ii,  347 
of  cirrhoMS,  ii,  703 
of  colic,  ii,  684 
of  concretion,  i.  228 
of  confervse,  i,  220 
of  conjunctivitis,  ii,  216 
of  constipation,  ii,  685 
of  contraction,  i,  120 

of  larynx,  ii,  463 
of  cow-pox.  i,  398 
of  cretinism,  i.  908 
of  croup,  ii,  4^59 
of  cyanosis,  ii.  384 
of  cyst,  i,  137 
of  cystitis,  ii,  791 
of  defervescence,  i,  242 
of  degeneration,  i,  122 
of  delirium  tremens,  ii,  842 
of  delusion,  ii,  184 
of  dementia,  ii,  189 
of  dengue,  i,  459 
of  diabetes,  i.  911 
of  diarrhoea,  ii,  675 
of  dilatotion,  i,  119 

of  bronchi,  ii,  486 
of  diphtheria,  i.  685 
of  diseases   i,  298 
of  drop!«y,  i,  115 

of  pericardium,  ii,  338 
of  d^'senlery,  ii,  6.i4 
of  dy«»pepsia.  ii.  623 
of  ecthyma,  ii,  809 
of  ectuzoa,  i,  212 
of  eczema,  ii,  804 
of  elongated  uvula,  ii,  602 
of  emboli^im.  ii,  398 
of  emphysema,  ii.  539 
of  empyema,  ii,  583 
of  encephalitiit,  i,  993 
of  endocarditis,  ii,  339 
of  enlarged  tonsils,  ii,  601 
of  enteric  fever,  i,  506 
of  epilepsy,  ii,  125 
of  equinia  mitis,  i,  718 
of  ergotiMm.  ii,  840 
of  erysipelas,  I.  724 
of  erythema,  ii,  796 
of  exophthalmic  bronchocele,  li.421 
of  extravasation  of  blood,  i,  108 
of  faciiil  paralysis,  ii,  94 
of  farcy,  i,  717 

of  fatty  degeneration  of  heart,  ii,  372 
of  fiitty  liver,  ii,  706 
of  faviis.  ii,  819 
of  febriciila,  i,  562 
of  fever,  i,  240 


Definition  of  fever,  by  Qalen,  i,  241 
of  fibrinous  deposit,  i,  118 
of  fibroid  degeneration,  i.  129 

of  heart,  ii,  378 
of  functional  diseases,  i,  238 
of  fungi,  i,  220 
of  gallstones,  ii,  715 
of  gangrene,  i,  104 

of  lung,  ii.  529 
of  gastritis,  ii,  611 
of  general  dropsy,  i,  950 
of  glanders,  i.  7ll 
of  glossitis,  ii,  595 
of  glosso- laryngeal  paralysis,  ii,  103 
of  goitre,  ii,  416 
of  gonorrrhoeal  inflammation,  i,  103 

iritis,  ii,  257 

rheumatism,  i.  774 
of  gout,  acute,  i,  779 
of  gouty  inflammation,  i,  103 

synovitis,  i,  796 
of  granular  ophthalmia,  ii,  233 
of  hsematemesis,  ii,  620 
of  hsematoma  of  dura  mater,  i,  1039 
of  hocmatoma,  i,  1039 
of  heematuria,  ii,  788 
of  hsemoptysis,  ii,  532 
of  hemorrhage  from  the  intestines,  ii,  662 
of  hallucinations,  ii.  185 
of  hay  asthma,  ii,  439 
of  heart  atrophy,  ii,  271 
of  hemiplegia,  ii,  75 
of  hepatitis,  ii,  690 
of  herpes,  ii.  801 
of  Hodgkin*8  disease,  il,  429 
of  hollow  worms,  i,  150    , 
of  hooping-cough,  i,  696 
of  hospital  gangrene,  i,  723 
of  hydrophobia,  ii,  112 
of  hydrothorax,  ii,  584 
of  hypertrophy,  i,  120 
of  hypertrophy  of  spleen,  ii.  424 

of  tongue,  ii,  598 
of  hypochondriasis,  ii,  171 
of  hysteria,  ii,  151 
of  ichthyosis,  ii,  811 
of  idiocy,  ii,  195 
of  infantile  convalsioni,  ii,  121 

paralysis,  ii,  92 
of  inflimm.'ition.  i.  68 

of  the  brain,  i,  1010 
of  influensa,  i.  705 
of  iritis,  ii,  247 
of  jaundice,  ii,  712 
of  keratitis,  ii,  240 

with  suppuration,  ii.  243 
of  lardaceous  disease  of  intestines,  ii,  68? 
of  lardaceous  liver,  ii,  708 
of  lardaceous  spleen,  ii,  430 
of  laryngismus  stridulus,  ii,  143 
of  laryngitis,  ii,  452 
of  larynx,  ii,  461 
of  lead  colic,  ii,  835 
of  lead  palsy,  ii.  835 
of  leucocythoemia,  ii,  424 
of  lichen,  ii,  797 
of  liver  enlargement,  ii,  700 

pigmented,  ii,  7U8 
of  local  paralysis,  ii,  93 
of  locomotor  ataxy,  ii,  83 
of  lousiness,  i.  213 
of  lung,  ii.  527 
of  lupus,  i,  862 
of  lysis,  i.  242 
of  malarious  yellow  fever,  i,  608 
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IKDBX. 

on  of  ■nnirormiition  of  th*  b»rt, 

i.  383 

Deenitionnrii 

m>ir»n»i,tioni.  i.  233 

ofaimplx 

mnliKDnnt  ebalcra,  i,  SII 

ordoDgbii 

ili«.nie,  i.  841 

afimall-p. 

pa.tor<.  i,  718 

wnrLlfeyer.  i.  137 

ofrTflo" 

msDin.  ii,   IHl 

ortpinnlh 

■neanlH.  i,  424 

or.pin.N 

mrniDgitiii.  i,  99i 

affpieniti 

milikrin,  ii,  TBS 

orilomnti 

muMulBr  rheomatism,  1,  T77 

of»Hnilrol 

mainpt,  I,  704 

ofiappnii 

a.y«lo<D.,,  ii.  82S 

of.B^pur. 

iny.lili!i.  ii.  BS 
mjocardiH*.  ii.  35B 

p,rio» 
of  Buppun 

ntcroHiofeariilngMotliiryD*,  ii 

482 

of  synovia 

»urAlgin.  Ii.  M9 

ofiypbilii 

obitruolion  otibe  ln(«tiii<s,  11,  tti 

ofsyphilit 

ofUrmsu 

ceiltinaoritlottti,  il,  441 

<o«pbagilii.  ii,  ens 

ofWUno'i 

p>l|)il>tionarh»rt.ii, -IST 

ortbromb. 

pnniljKis  froio  Uttijn,,  ii.  8S1 

oflhrnih. 

pBralylisoftbsinBBII*.  11.  ISO 

oflinwdi 

pnrnplfgl.,  ii,  78 

or  tin»  fi 

pnra>lti.^  diMH.F..  1.  143 

ofiingaTi 

piHiie  cunjcfiiion.  i.  105 

of  lonKuo- 

oflang^  ii.  532 

of  true  Iff 

pempblKU),  ii.  803 

oftubtnn 

peritarditis.  ii,  32S 

peritonitis,  ii,  7!! 

oftumom 

pb«g*d«=..  1.  722 

of  lypa  or 

pharyngiti,.  ii,  603 

oftypblili 

pbUbiti).  ii,  410 

of  lypbo-c 

of  (jrpbiH 

phlbii'is.  <ii.  £43 

of  xlotrati 

pl.guf,  i,  S80 

plMiioinflammalion,  i,  101 

of  ulcer  »l 
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Delirium  tremens,  ftymptoms  of,  ii,  847 

treatment  of,  ii,  849 
Delirium  in  typhus,  treatment  of,  i,  484 

alopholism.  ii,  842 
Delitescence,  i,  80 
Delusion,  definition  of,  ii,  ]84 

moaning  of,  ii,  184 
Dementia,  ii,  189 

acute,  ii,  189 

body-temperature  in,  ii,  200 

chronic,  ii,  189 
•  definition  of,  ii,  189 

paralytica,  ii,  190 

pathology  of,  ii,  189 

varieties  of,  ii.  189 

weight  of  brain  in,  ii,  175 
Demodez  folliculorum,  i,  219 
Dengue,  definition  of,  i,  459 

diagnosis  of,  i,  4A0 

pathology  of.  i,  459 

symptoms  of,  i,  459 

treatment  of,  i,  460 
Deposit,  fibrinous,  i.  1 18 

definition  of,  i,  118 

pathology  of.  i.  118 

typhoid,  i.  518 
Deposits  in  urine,  pathology  of,  ii,  742 
Derbyshire  neclc,  i,  3^{8 
Description  of  a  poisoned  bite,  i,  364 

of  bothriocephaluA  latus.  i,  179 

of  confluent  fimall-pnx,  i.  383 

of  general  diseases  (Section  A),  i,  376 
in  section  B.  i.  752 

of  laryngoscope,  ii,  447 

of  laryngeal  mirror,  ii,  448 

of  reflector  for  laryngoscope,  ii,  448 

of  specific  venom,  i,  366 

of  syphilitic  ulcers,  i,  827 

of  tasnia  solium,  i,  179 
Desquamation  in  scarlet  fever,  i,  436 
Desquamative  nephritis,  chronic,  ii,  766 
Determination  of  blood,  i,  73 
Development,  arreiit  of,  i,  234 

of  cancers,  i,  812 

of  distomatn,  i,  204 

of  itch  spider,  i,  218 

of  malarious  fever,  i,  349 

of  scurvy,  i,  935 
Diabetic  sugar,  estimation  of,  ii,  741 
Diabetes.  i,x9ll 

amblyopia,  i,  920 

bran  cakes  in,  i,  922 

cataract,  i.  919 

complications,  i.  919 

definition  of.  i,  911 

diet  in,  i,  921 

duration  of,  i.  919 

intermittent,  i,  913 

mixed  diet  in,  i,  924 

morbid  anatomy  of,  i,  914 

pathology  of.  i,  911 

prognosis  in,  i.  920 

symptoms  of.  i.  915 

treatment  of.  i,  920 

urine  in,  i,  916 
Diagnoiiis,  aid  to,  in  throat  disease,  ii,  447 

of  acute  bronchitis,  ii,  478 
hydrocfphnlus.  i.  1008 
ramollis.«eu)ent.  i,  1015 

in  acute  rheurontifim,  i,  765 

of  a  growth,  i.  846 

of  aortic  aneuri.«m,  ii,  403 

of  nsciteM,  ii,  728 

of  asthma,  ii.  493 

of  benign  growths  in  larynx,  ii,  466 


.  Diagnosis  of  beriberi,  i,  955 

between  loss  of  function  and  irritation,  i, 

984 
of  brain  diseases,  i,  981 
of  cancer,  i,  859 
in  capillary  bronchitis,  ii,  480 
in  oases  of  diphtheria,  i.  691 

of  hooping-cough,  i,  700 

of  plague,  i,  583 

of  pyaomia,  i.  744 
of  oasts  in  bronchial  tubes,  ii,  486 
of  cerebral  abscess,  i.  1020 
of  cerebral  disease,  i.  983 
in  cerebro-spinal  meningitis,  i,  500 
of  chicken-pox,  i,  422 
of  chlorosis,  i,  948 
of  cholera  morbus,  i,  679 
of  chronic  Bright's  disease,  ii,  777 

pyaemia,  i,  745 
of  oirrhoMs.  il,  706 
of  colic,  ii,  685 
in  croup,  ii.  444 
of  cystitis,  ii,  792 
of  delirium  tremens,  ii,  848 
of  dengue,  i,  460 
differential  between  gout,  rheumatism,  and 

chronic  osteo-arthritis,  i,  797 
of  diseases  of  nervous  system,  i,  982 
in  dysentery,  ii,  658 
of  encephalitis,  i,  995 
in  enteric  fever,  i,  533 
of  epilepsy,  ii,  133 
in  erysipelas,  i,  727 
of  facial  paralysis,  ii,  100 
of  fatty  degeneration  of  the  heart,  ii,  378 
in  febricula,  i,  564 
of  gallstones,  ii,  719 
of  general  dropsy,  i,  950 
(general)  of  disorders  of  intellect,  ii,  197 
in  glanders,  i,  716 
of  glosso-laryngeal  paralysis,  ii,  104 
in  gout,  i,  786 
of  haematemesis,  ii,  622 
of  haDmaturia,  ii,  788 
of  hsDmopty.'^is,  ii,  535 
how  made,  i,  54 
in  hydrophobia,  ii,  119 
of  hydrothornx,  ii.  585 
of  hysteria,  ii.  153 
of  infnntile  paralysis,  ii,  93 
of  intestinnl  hemorrhage,  ii,  664 
in  intus.tusception.  ii,  673 
of  jaundice,  ii,  713 
of  lardaceous  liver,  ii,  711 
of  laryngeal  phthisis,  ii,  460 
of  lead  poisoning,  ii,  838 
of  leprosy,  i.  874 
of  leucocythsBmia,  ii,  428 
in  locomotor  ataxy,  ii,  86 
of  lupus,  i,  863 
meaning  of,  i,  53 
of  measles,  i.  429 
of  meningeal  disease,  i,  983 
of  meningitis,  i,  999,  1003 
'  of  monil  insanity,  ii,  197 
in  myelitis,  ii,  70 
of  nervous  irritation,  i,  984 
of  neuralgia,  ii,  165 
of  ODSophagitiji,  ii,  609 
of  palpitation  of  heart,  ii,  390 
of  paralysis  of  insane,  ii,  195 
of  periloniti?,  ii,  724 
of  phosphates,  ii,  752 
of  pneumonia,  ii,  518 
of  pulmonary  extravasation,  ii,  538 


922 


INDEX. 


Diagnosis  of  pnrpnra,  i,  926 

of  paralent  oplithaloiia,  ii.  228 

of  reflex  and  mjelilio  paralysis,  ii,  81 

in  rothein,  i,  457 

rules  for,  in  diiiorders  of  intellect,  ii,  199 
in  insnnity,  ii,  199 

of  scarlet  fever,  i,  446 

of  sclerotitis,  ii,  246 

of  scurvy,  i,  926 

in  scurvy,  i,  9'M 

of  small-pox,  i,  392 

of  spinal  meningitis,  ii,  65 

of  splenitis,  ii,  423 

of  suppression  of  urine,  ii,  790 

of  syphilitic  eruptions,  i,  820 

of  tetanus,  ii,  110 

thermometer  useful  in,  i.  242 

of  the  sent  of  anaesthesia,  ii,  169 

of  uric  ncid  in  excess,  ii,  748 

of  yellow  softening,  i,  1019 
Diagram  of  body-temperature  in  ftcnte  rheuma- 
tism, i,  762 

of  temperature  in  enterio  fever,  i,  530 
in  febricula,  i,  563 
in  hectic  fever,  i,  100 
in  pyaemia,  i,  743 
in  quotidian  ague,  i,  588 
in  relapsing  fever,  i.  556 
in  tertian  ague,  i,  589 
Diameter  of  pupil,  ii,  248 
Diarrhoea  alba,  ii,  679 

agents  producing,  ii,  676 

definition  of.  ii,  675 

during  measles,  i,  430 

forms  of.  ii,  677 

from  fungus  (myros«.<),  ii,  676 

from  increased  vascular  action,  ii,  678 

from  mycosis  intestinales,  ii,  676 

of  irrit^ition,  ii,  678 

lienteriea,  ii,  679 

patholojry  of,  ii.  675 

produced  by  inyco-ii?,  ii,  676 

symptoms  of.  ii,  <>77 

trcatu^ent  of,  ii,  ()S(\ 

of  unaltered  inpe$t.i,  ii,  C79 
Diastolic  ventriouhir  murmur,  ii,  309 
Dirtlhesijs.  i.  :i74,  752 

acute  purulent,  i.  734 

heniorrhaj:ic.  i.  111,  925 

of  tissue,  i,  5*.» 

tuberculous,  scrofulous  or  strumous,  i,  87S 
Dicrotism  of  pnlse-tr.nce.  ii,  316 
Diet  in  chlorosis,  i.  04vS 

in  di.ibetes.  i.  ^21 

in  disorder?  of  intellect,  ii,  209 

in  dysjep'i.t.  ii.  <^26 

influence  of,  in  dise.nse.  i.  968 

insufficient,  pro.iucing  ciysentery,  ii,  656 

mixed,  in  di.ibetes,  i.  9-4 

treatment  «  f  aortic  aneurism,  ii.  406 
Diet!iTie<  t\»r  b.uiies  of  men,  i,  9.'',S 

nutritive  values  "f,  i.  y«^>».  *.*«>1 

principles  of.  their  c<^nstrucli«>n.  i.  95? 
Dietic  treatment  of  constipation,  ii.  t***? 
Diflference  between  ^Mssive  and  mechanical  coc- 
cesti-n    i.  107 

t\|bus  ;^ni  erterjc  fevers,  i,  507 
Diffuse  ret ii.it is.  ii    ^f^.^ 
Diffused  suypirntion.  i.  9,^ 
Diceslive  svslcm.   diseases  of  vlist'.  i,  316  ;   ii. 

51-2 
Digit.*»Hs.  cor.tminiirations  f->r,  ii.  .*70 

effects  of.  on  hea'ts  acli'-'U,  ii.  3c»4 

ir.fluence  «n  heart    ii.  vvfiV" 
Dilauiion.  i.  119 


Dilatation,  active,  i,  119 

causes  of,  i,  1 19 

definition  of.  i,  119 

of  the  bronchi,  definition  of,  ii,  486 
symptoms  of,  ii,  487 
treatment  of,  ii,  488 

of  the  heart,  causes,  ii,  362 
three  forms,  ii,  365 

of  left  auricle  in   mitral   obstraetioo,  ii, 
348 

of  left  ventricle  in  aortic  obstraetioo,  ii, 
347 

of  pharynx,  ii,  605 

passive,  i,  119 

pathology  of,  i,  119 

simple,  i,  119 
Dilated  bloodvessels  in  inflammation,  i,  73 
Dimensions,  alterations  of,  i.  119 

of  heart's  orifices,  ii,  296 
Dimorphism  of  fungi,  i,  226 
Diphtheria,  condition  of  urine,  i,  688 

definition  of,  i.  685 

duration  of,  i.  691 

historical  notice  of,  i,  685 

morbid  anatomy  in.  i,  686 

pathology  of,  i.  686 

prognosis,  i,  692 

propagation  of,  i,  693 

sequelae  in,  i,  692 

symptoms  of.  L  690 

tracheotomy  in,  i,  695 

treatment  of,  i,  694 

typical  remedies,  i,  695 

varieties  of,  i,  690 
Discharge  from  conjunetira,  ii,  218 
Disease,  amyloid,  i,  129 

auscultation  in,  ii.  286 

cerebral  diagnosis  of.  i,  9S3 

classification  oC  by  College  of  Pbysiciaas, 
i,  307 

combinations  of  morbid  proces«es,  i,  66 

complication?  moiify  tyj^e.  ii.  94 

constitutionnl.  influence  of  fwKi  on,  i,  9iT 
use  of  water  in.  i.  970 

detection  «»f.  by  physic.nl  aids,  i,  61 

elements,  specific,  i.  '.i'-H 

forms  of  the  elements  <«f.  i.  '>4 

general  p.ith<<lo^ical  ;;ummary,  i.  750 

Health.  Life.  i.  52 

history  of  cases  ♦•f.  i.  51 

geo^r.iphical  distnb'Jti'»n.  ii,  S53 

realms,  pe->crapby  of,  ii,  ^j4 

wjxv,  i.  129 

what  It  i*.  i.  :2 
Diseases  of  the  bls-iier.  ii.  791 

of  the  abs  rben!  -T*teni.     list',  i,  314 

of  the  ar:e'jes.  ii    oVl 

of  the  ■?:-!.  i.  .^:: 

of  the  K      ive'^e".*.  ii.  ."91 

brain     litfe'ea:.  iI   li^pr-^i*.  i.  9S1 

of  br*:r.  sr. ;  aeaib-ar.r*.  i.  Wo 

I  f  c^v  r>  :  i  an!  ret.ii\.  ii    2:  S 

»-f  the  c:--w  itrrr  •T-^rra    ii.  ?'''S 

cf  c:  .■*:;. iVT  sr^'e^n      :•:   .  i.  514 

C;*.<s:f. .-..::    r.   ^    .    il'-  7    ..Oi« 

r-::  ■:;   r^     :    ;    :    ■: 

-r.i.      :    ^    -:t..  ^M.  .>73 

c-c->e     i    :      74 
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iwani,  diitlnotinn  of,  i,  2RT 

drnAiniri,  1.  B8i 

of  dacitc-i  ijIjiuiIk.  il.  i\t 


of  lemslB  hT«ii-t    h-n    i.  320 
functioml  i,  2.:^.  \i«.'> 

of  seriont  lyiUin.  ii.  105 
of  gill-bUddtr.  il,  lit 
ganent.  i,  3in  ;  A  nod  B,  1,  SOT 

(StalioD  A).  dHeriptton  of.  I.  37* 
of  gcDfratiTs  rjitam  llii<i),  i,  31B 
hive  norunl  rantn  of  Um|>Bnilurs.  i,  3Sfl 
or  tb.  bM.t  BDd  ■nenbriD.i,  H,  324 
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Dropsy,  fibrinous,  i,  115 

fluid  of,  s.  m 

general,  i,  117,  950 

of  heart  disease,  ii,  353 

local,  i,  117 

origin  of,  i,  116 

pathology  of,  i,  115 

of  the  pericardium,  definition  of,  ii,  338 
pathology  of,  ii,  338 
symptoms  of,  ii,  339 
treatment  of,  ii,  339 

renal,  i,  117 
Ductless  glands,  diseases  of  (list),  i,  315 

glands,  diseases  of,  ii,  416 
Dulness,  superficial  of  heart,  ii,  294 
Dura  mnter,  haematoma  of,  i,  1039 

inflammation  of,  i,  995 
Duration  of  infantile  paralysis,  ii,  92 

of  cerebro-spinal  meningitis,  i,  498 

of  diabetes,  i,  919 

of  diphtheria,  i,  691 

of  enteric  fever,  i,  529 

of  hooping-cough,  i,  699 

of  leprosy,  i,  873 

of  life  in  brain  softening,  i.  1015 

of  malignant  cholera,  i,  664 

of  paralysis  of  insane,  ii,  194 

of  phthisis,  i,  889 

of  progressive  muscular  atrophy,  ii,  91 

of  relapsing  fever,  i,  558 

of  respiration,  ii,  286 
Dry  tetter,  ii.  798 
Dynamic  diseases,  i,  985 
Dynamometer,  use,  i,  991 
Dysentery,  accounts  differ  on  morbid  anatomy, 
ii,  640 

and  hepatic  abscess,  ii,  649,  650 

anatomical  signs,  constant,  ii,  640 

camp  of  American  armies,  ii,  651 

costs  of  exuvice  from  bowel,  ii,  644 

causes  of,  ii,  654 

chronic,  morbid  anatomy,  ii,  646 

complex,  morbid  anatomy,  ii,  647 

complications  of.  ii,  649 

Dr.  Baly's  account  of,  ii,  643 

forms  of,  ii,  652 

from  distomata,  i,  207 

from  sewage  miasm,  ii,  656 

hepatic  compiicalion,  ii,  649,  650 

ipecacuanha  in,  ii,  658 

lesions  in,  ii,  642 

in  chronic,  ii,  646 

in  complex  cases,  ii,  647 

produced  by  insufficient  diet,  ii,  656 

production  by  salt  diet,  ii,  655 

prognosis  in,  ii,  667 

propagation  of,  ii,  664 

pulmonic  lesions,  ii,  651 

scorbutic  form  of.  ii,  641 

states  of  bowel  indicated  by  casts  in  stools, 
ii.  044 

stool?  in.  ii.  644 

symptom*'  of,  ii,  663 

types  of,  ii,  662 

ulceration  of  bowel  in,  ii,  646 

with  scurvy,  i,  9.'i4 
Dyspepsia,  bitters  and  bitter  ales  in,  ii,  627 

definition  of.  ii,  623 

diet  in,  ii,  626 

pathology  of.  ii,  623 

of  scrofula,  i,  SS7 

treatment  of.  ii,  625 

urine  in,  ii,  626 
Dysp<»ptic  symptoms  in  Bright's  disease,  ii,  774 
Dyspnoea,  ii,  320,  488 


Dyspnoea  of  aortic  anaarism,  ii,  401 
of  asthma,  ii,  493 
in  Bright's  disease,  ii,  776 
of  bronchitis,  ii,  493 
'    of  cardiac  diseane,  ii,  352 
of  emphysema,  ii,  493 
of  heart  disease,  ii,  493 
in  phthisis,  ii,  560 

Dysphonia  clericorum,  ii,  457 


Ear,  diseases  of  (list),  i,  313 
Eccentric  hypertrophy  of  heart,  ii,  350 
"  Eclair,"  yellow  fever  in  the.  i.  567 
Ecchymosis  of  conjunctiva,  ii,  217 
Echinococcus  cysts,  i,  188 

embryo,  i,  189 

hominis,  i,  188 

booklets,  i.  190 
Ectasias  of  pulmonary  artery,  ii,  408,  533 
Ecthyma  cachecticum,  ii,  810 

defined,  ii,  809 

pathology  of,  ii,  809 

treatment  of,  ii,  810 
Ectozoa,  i,  212 

definition  of.  i,  212 

pathology  of,  i,  212 
Ecsema  defined,  ii.  804 

fendillc,  ii,  798 

forms  of,  ii,  805 

lesions  in,  ii.  804 

morbid  anatomy  of,  ii,  805 

pathology  of,  ii,  804 

treatment  of,  ii,  806 

use  of  arsenic  in,  ii,  807 

varieties  of.  ii.  805         ' 
Effects  of  rattlesnake  (erotalidse)  Tenom,  i,  366 

chronic  alcoholism,  ii,  844 
Effusions,  serous,  i,  81 

inflammatory,  i,  81 

of  blood,  i,  82 

of  serum,  i,  81 

purulent,   i,  95 
Egg  of  louse,  i,  214 
Egyptian  ophthalmia,  ii,  223 
Elain.  i,  2211 

Elasticity  impaired,  i.  123 

Electricity  (Faradiiation)  in  locomotor  ataxy. 
ii,  87 

(galvanic)  in  hemiplegia,  ii.  78 
in  paraplegia,  ii,  83 

induced  current  in  ap<»plexy,  i,   1039 

in  facial  pa^aly^is.  ii.   10 1 

ut^e  of  in  myelitis,  ii.  72 
in  neuralgia,  ii.  167 
Elementary  constituents  of  calculi  and  concre- 
tions, i,  232 

of  disease,  i,  53 

facts  in  parasitic  science,  i.  145 
in  teratol(>;:y,  i.  234 
regarding  entoioa,  i,  193 

forms  which  pr<»w  in  lymph,  i,  83 
Elements  <»f  di^iease.  forms  of,  i,  64 

of  specific  disease,  i.  333 

structural,  of  fungi,  i,  220 
Elephantia,-i<,  Arabi.m.  i,  874 

Grjjpcorum.  i,  S66 
Elongated  uvula,  causes  of,  ii,  602 

definition  of.  ii.  0i>2 

pathology  of.  ii.  602 

symptoms  of.  ii,  602 

treatment  of.  ii,  ''•02 
Emaciation  of  pulmonary  phthisis,  ii.  561 
Emboli,  i.  119 

arterial,  result  from,  ii,  398 
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Emboli  arterial,  sited  of,  ii.  399 
Eubolism,  i.  734,  738 

and  thrombosis,  patholon^y  of,  ii,     98 

arterial,  symptoms,  ii,  399 

definition  of,  ii,  398 

fn  veins,  ii,  413 

phenomena  of,  i,  738 

pigmental,  ii,  414 

Boaroes  of,  ii,  398 

▼enous,  causes  of,  ii,  414 
Embryo  echinococcus.  i,  189 

of  tapeworm,  its  development,  i,  184 
Embryogenesis  the  basis  of  classifying  malfor- 

mations,  I,  234 
Emotional  paralysis,  ii.  97 
Emphysema  as  a  result  of  bronchitis,  ii,  476 

causes  of,  ii,  539 

definition  of,  ii,  539 

dyspnoea  of,  ii,  493 

interlobular,  ii,  ^39 

treatment  of,  ii,  540 

vesicular,  ii,  539 
Emprostbotonos.  ii,  108 
Empyema,  definition  of,  ii,  583 

pathology  of.  ii,  583 

symptoms  of,  ii,  583 
Emulsion  of  almonds,  ii,  799 
Encephalic  gout,  i,  791 
Encephalitis,  causes  of,  i.  993 

definition  of,  i.  993 

diagnosis  of,  i,  995 

mental  phenomena  of,  i.  995 

morbid  anatomy  of,  i,  993 

pathology  of.  i,  993 

prognosis  of,  y  1016 

sensorial,  phenomena  of,  i,  995 

symptoms  of,  i.  994 

traumatic,  i,  993 

treatment  of,  i,  995,  101A 
Encephaloid  cancer,  i,  852 
Encysted  entozoa,  i,  147 

tumor  of  brain,  ii,  57 
Endarteritis  deformans,  ii,  393 

chronic,  ii,  391 
Endemic  area  of  cholera,  i,  636 

influence,  i,  352 

nature  of,  i,  352 

prevalence  of  goitre,  ii,  416 
Endermio  U5e  of  morphia,  ii,  207 
Endocarditis,  cardiac  murmurs  of,  ii,  343 

causes  of,  ii,  345 

definition  of,  ii,  339 

general  symptoms  of,  ii,  343 

local  symptoms  of,  ii,  343 

morbid  anatomy  of,  ii,  339 

parenchymatous,  ii,  341 

pathology  of.  ii,  339 

progno.sis  in,  ii,  345 

results  of,  ii,  343 

tendency  of,  ii.  342 

treatment  of,  ii,  346 
Endocardium,  diseai^es  of,  ii,  339 
Enema  of  croton  oil,  i,  1038 

of  turpentine  and  cnslor  oil,  i,  1038 
Enlarged  tonsils,  definition  of,  ii,  601 

pathology  of,  ii,  601 
Enteric  and  typhus  contrasted,  i,  534 
Enteric  fever,  anntomical  signs,  i,  aril 

and  typhus  dififerences,  i,  510 

atrophy  of  intestines,  i,  516     , 

catarrh  of  intestines,  i,  516 

definition  of,  i,  606 

diugnosif*  in,  i,  533 

diogrnm  of  temperature,  i,  530 

diarrhoea  of,  i,  519 


Enteric  fever,  duration  of,  i,  529 

eruption  in,  i,  524 

exudation,  absorption  of,  i,  516 

hemorrhnge,  i,  536 

in  children,  i,  511 

influenced  by  calomel,  i,  531,  546 

intestinal  ulcers,  i,  514 

lesions  in,  i,  511 
lungs,  i,  516 

mesenteric  glands,  i.  516 

modes  of  death  in,  i,  536 

morbid  anatomy  of,  i,  510 

origin  of.  i,  537,  540 

pathology  of,  i.  506 

prevention  of.  i,  539 

prognosis,  i,  535 

propagation  of,  i,  537 

relnpses,  i,  531 

secondary  affections,  i.  518 

special  lesions  in,  i,  511 

specific  characters  of,  i,  507 

sphacelus  of  glands,  i,  515 

symptoms,  i,  519 

temperature,  i,  525 

treatment  of,  i,  542 
of  diarrhoen,  i.  545 
of  hemorrhage,  i,  545 

tubercle  after,  i,  517 

ulcers,  i,  514 

urine  in,  i.  532 
Enteritis,  definition  of,  ii,  628 

morbid  anatomy  of,  ii,  629 

pathology  of,  ii,  628 

results  of,  ii.  629 

symptoms  of,  ii.  632 

treatment  of.  ii,  632 
Enthetic  or  implanted  specific  diseases,  i,  363 
Entophyta.  i,  147,  220 
Entozoa,  i,  146,  150 

cystic,  i,  148 

development  of,  i,  148 

elementnry  facts  regarding,!,  143,  194 

encysted,  i,    147 

fecundation  of,  i,  148 

migration  of,  i.  148 

relation  between  cystic  and  cystoid,  i,  191 

vesicular,  i,  148 
Epidemics,  rules  for  management  of,  i,  359 

of  cholera,  prognosis,  i,  621 

tend  to  chnnge  type.  I,  269 
Epidemic  cerebro-spinal  meningitis,  i,  492 

bibliography  of,  i.  505 

complications  in,  i,  499 

convalescence  in,  i.  498 

definition  of.  i.  492 

diagnosis  of,  i,  500  « 

duration  of,  i,  498 

etiology  of,  i,  500 

history  and  geographical  distribution  of, 
i,  492 

morbid  anatomy  of,  i,  494 

mortality  in,  i,  499 

nature  of,  i,  502 

prognosis,  i,  499 

symptoms  of,  i,  496 

treatment  of,  i,  503 
Epidemic  disorders,  i.  326 

influence,  i,  344,  355 
laws  of,  i.  356 
.  nature  of,  i.  352,  355 
%  spread  of  cholera,  i,  636 
Epilepsy,  cases  of,  ii,  129 

definition  of,  ii,  125 

diagnosis  of,  ii,  133 

feigned,  ii.  134 


•926 


INDEX. 


Epilepsy,  patbolofry  of.  ii.  125 

phenomena  of,  ii,  MiQ 

prognosis  in,  ii,  142 

spbygmogrnph  in,  ii,  136 

ftyniptoiDS  of.  ii.  128 

syphilitic,  i,  B26 

treatment  of,  ii.  136 
Epileptic  seizures,  formn  of,  ii,  129 
Epileptoid  nttacks,  i,  987 
Epiphora,  ii,  218 
Epiphyta,  i,  220 
Epistaxis,  i,  1 10 
Epithelial  cancer,  i,  855 

elements,  i,  856,  857 
Epithelioma  cancroid,  i.  855 
Epitheliomnta,  ori;{in  of,  i,  855 
Epithelium  in  nircells,  ii,  553 
Equinia  mitts,  definition,  i,  718 

pathology  of,  i,  718 

symptoms  of.  i,  718 

treatment  of.  i.  718 
Ergot  or  cockspur  in  rye,  ii,  840 
Ergotism,  i,  105;  ii,  840 

defined,  ii.  840 

gangrenous  form  of.  ii,  840 

historical  notice  of,  ii,  840 

pathology  of,  ii,  840 

symptoms  of,  ii,  841 

treatment  of,  ii,  842 
Eruption  in  typhus  fever,  i,  464 

of  enteric  fever,  i,  524 

of  measles,  i,  424 

of  small-pox.  nature  of,  i,  378 
Eruptions,  syphilitic,  dingno&is,  i,  820 
Erysipelas,  cjiuse  of,  i,  730 

definition  of,  i,  724 

diagnosis  in,  i.  727 

latency  of,  i,  731 

morbid  anatomy,  i,  726 

of  mucous  iiurfjice.  i,  729 

of  serous  inembmnes,  i,  730 

patholopy  of.  i.  724 

phleginttnous.  i.  95 

prognosis  in.  i.  I'M 

pro|'apiiti«>n  ot\  i.  730 

i!ym|»tnnjj«  of.  i.  726 

teuipeniture  in,  i.  727 

treatment  of.  i.  7.i2 

varieties  «>f.  i,  729 
Erythema  (Ufiiifd    ii,  796 

nodosum,  ii,  796 

patholo^'y  of.  ii,  "96 

treatment  rf.  ii.  797 

varieties  of,  ii,  796 
Estimation  of  chlorides,  ii.  733 

of  diabetic  sugar.  »ii,  741 

of  free  nciil  in  urine,  ii.  742 

of  phosphoric  .•u'iti,  ii,  738 

of  soliiis  in  uriof,  ii.  712 

of  sulphuric  ncid,  ii,  738 

of  urea,  ii.  734 

of  uric  acid,  ii,  739 
Etiology,  i.   5.i 

in  cerebrospinal  meningitis,  i,  500 
Eustrongylus  giga-,  i.   170 
Events  of  iiifl.nnni;ition,  i.  SO 
Evidence  c»f  iirrest  of  plilhisis,  ii,  554 

of  inefficient  nciion  <if  beort,  ii,  365 
Exaggerated  respir.ition.  ii,  286 
£xaminatii>n.  laryn<:osc<>|'ic,  ii.  449 

(n)ethodica]).  of  patient,  i,  54 

of  heart,  ii.  .{OO 

pb\'sical.  (»f  chest,  ii.  276 
Examples  of  black  pigment  lesions,  i,  128 

of  change  of  type,  i,  274 


Examples  of  cootngioasnesa   of  purulent  oph- 
thalmia, ii,  226 

of  double  monsters  on  one  germ,  i,  238 

of  fatty  degeneration,  i.  124 

of  functional  direa^e*,  i,  239 

of  hyperplasia  and  hypertrophy,  i,  12<^ 

of  hypochondriacal  melancholy,  ii.  187, 188 

of  mechanical  congestion,  i,  107 

of  passive  congestion,  i,  107 

of  serous  cysts,  i,  141 

the  earliest  of  double  deformity,  i,  238 
Exanthema  hemorrhagicum,  i,  927 
Excoriation,  \,  90 
Excrement,    fermenting,    cause    of    spread   of 

cholera,  i,  631 
Excreta,  correlation  with  body-heat,  i,  259 

discharge,  critical,  i.  263 

quantity  in  twenty-four  hoara,  i,  201 

relation  to  fever-heat,  i.  262 
Exertion,  influence  of.  ii.  404 
Exhalation  of  blood,  i.  108 
Exophthalmic  bronchocele,  definition,  ii,  421 

pathology  of.  ii,  421 

symptoms  of.  ii,  421 

treatment  of,  ii,  421 

goitre,  ii,  421 
Expectancy  of  life  among  insane,  ii,  203 
Expectoration,  ii,  32(> 

of  casts  of  bronchial  tabes,  ii.  484 
Experiments  on  feeding  animals  with  tapeworm 
ova,  i,  191 

on  the  inoeulation  of  tubercle,  ii,  570 

with  trichina  splni lis,  i.  156 
Expiration  prolonged,  ii,  286.  287 
Exploration  of  abdomen,  ii.  611 
Expres9ion  of  oouDtenance  in  thoracic  difloue, 

ii.  324 
Extract  of  malt,  constituents  of.  ii.  627 
Extract  of  malt  in  dyspepsia,  ii,  627 
Extravasations,  i,  82 
Extravasation,  cerebral  ventricular,  i,  1024 

in  central  jran>;lia,  i.  1025 
superficial,  i.  1024 

in  scurvy,  i.  932 

into  pons  Varolii,  i,  1026 

in  hemispheres,  i,  1025 

of  blood,  i,  1(18 

definition  of.  i,   lOS 
pathoIo;ry  of,  i.   li>8 
without  rupture,  i,  108 
Exudation  corpuscle,  i,  85 

fibrinous,  i,  83 

meaning  of.  i,  09 
Exudation,  mucinous,  i,  94 

solid,  i,  05 

specific,  i.  05 
Exudations,  inflamm.itory,  i.  81,  83 

gaseous  (pneutn.'tosis).  i,  05 
Exudative  retinitis,  ii,  264 

Eyeball  tension,  M)e»ns  t>f  determining,  ii.  262 
Eyelids,  forms   of  granulations  among  soldiers, 
ii.  237 

granulations  of.  ii.  233 

of  pre\alencc  in  army,  ii.  236 

malignant  o'leini  of  the.  i.  721 

species  of  grannj.itinns  in,  ii,  237 
Eve,  blood.»hi»t.  ii.  2  >  7 

bloodvessels  within,  ii,  212 

diseases  of.  ii,  210 
(list  of),  i.  M'l 

general  patholniry  of  its  diseases,  ii,  210 

its   diseases  to  be    ^tudied  by  ophthalmo- 
.scope,  ii.  211 

lesions  in  its  fundus  in  different  diseaMS, 
ii,  214 
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Eje,  nerve-vnscular  parts,  affectioDS  of,  ii,  212 
redness  of,  ii,  217 


Facial  aniesthe9ia,  ii,  167 
causes  of,  ii,  170 
diagnosis  of,  ii.  169 
symptoms  of,  ii,  169 
hemiplegia,  ii,  75 
cerebral,  ii,  76 
peripheral,  ii,  75 
mascles,  spasm  of.  ii,  142 
nerves,  three  forms  of  paralysis,  ii,  97 
neuralgia,  symptoms  of.  ii,  159 
paralysis,  caufes  of.  ii,  97 
definition  of,  ii,  94 
dingnosis  of,  ii,  100 
emotional,  ii.  97 
patholo<;y  of,  ii.  94 
phenomt^na  of,  ii,  94,  99 
prognosis,  ii,  100 
reflex,  ii.  97 
symptoms  of,  ii.  97 
three  causes  of,  ii.  94 
treatment  of.  ii.  101 
uge  of  electricity,  ii,  101 
voluntary  motor,  ii,  97  t 

FsBces,  amount  of  daily,  ii,  686 
False  membrane,  i.  84,  102 
Filaria  lentis.  i,  175 
Faradization  in  lead  palsy,  ii,  91 

in  locomotor  ataxy,  ii,  87 
Farcy  buds,  i,  717 
buttons,  i,  717 
definition  of,  i,.717 
morbid  anatomy  of,  i,  717 
pathology  of.  i.  717 
Fasciola  hepaitica,  i,  205 
Fatal  termination  of  diseases,  i,  279 
Fat^ysti«,  i,  142 
Fats,  concretions  of,  i,  229 
Fatty  degenenitinn,  i,  124 
causes  of,  i,  124 
examples  of.  i,  124 
of  arteiies.  ii.  392 
of  heart,  definition,  ii,  372 
disease  of  heart,  varieties  of,  ii,  372 
food,  daily  amount  of,  i,  959 
heart,  i,  124 

diagn<>!>i.<«,  il.  378 
treatment  of,  ii,  378 
morbid  anatomy,  ii,  373,  377 
kidney,  ii.  770 
liver,  causes  of,  il,  707 
defined,  ii.  706 
pathology  of,  ii,  707 
symptoms,  ii.  707 
treatment  of.  ii,  707 
Fauces  and  palate,  diseases  of,  ii,  599 

syphilitic  afi'ection,  i,  815 
Favus,  ii.  819 

cru!«t,  sporules  from,  ii,  820 
crufts,  il,  821 
cup,  structure  of,  ii,  820 
definition,  ii.  HI9 
of  the  nail,  ii    819 
pathology,  ii,  819 
treatment,  ii.  823 
Febricula,  ({i.-ignn^i^,  i.  564 

diagr:imr«  of  temperature  in,  i,  563 
definition  of.  i,  l)f>2 
treatment  of,  i.  6(U 
pathology  of,  i.  562 
Febrile  consumption,  ii,  567 
pulse-trace,  ii,  317 


Febrile  state,  treatment  of.  i,  283 

Fecal  vomiting,  ii,  666,  672 

Feh ling's  test  for  sugar,  i,  916 

Feigned  epilepsy,  ii,  134 

Female  breast  diseases  (list  oQ.  it  320 

Fever,  i,  240 

abortive  enteric,  i,  528 

adynamic  type  of,  i,  90 

alcoholic  stimulants  in,  i,  286 

anomalous  forms  of,  i,  560 

ardent,  i,  562 

asthenic,  i,  90 

ataxic  character  of,  i,  90 

blood  in,  i,  266 

cerebro-spinal,  i,  492 

complex  phenomena  of,  i,  262 

conditions  producing,  i,  267 

consiiits  of  preternatural  heat,  i,  241 

defined  by  Galen,  i,  241 

definition  of,  i,  240 

defervescence  of,  i,  240 

enteric,  i,  506 

gastric,  i,  528 

heat,  excreta,  relative  to,  i,  262 

methods  of  reduction,  i,  284.  285 

reduced  by  cold  water,  i,  283 

rules  for  recording,  i,  243 
hectic,  i,  98 

causes  of.  i,  98 

symptoms  of.  i,  98 
inflammatory,  i,  87 

type  of,  i,  88 
insensible  resolution  of,  i,  242 
intermittent,  i,  585 
lysis  in,  i,  242 

measurement  of  heat  in,  i,  241 
malarious,  i,  345 

liver  affection  in,  i,  346 

spleen  affection  in,  i,  346 
miasmatic,  i.  326 
miliary,  ii.  800 
mucous,  i,  528 
nature  of.  i,  241 
nervous  iiyslem  in,  i,  267 

symptoms  in,  i,  90 
of  adynamic  type,  i,  90 
of  inflammation,  i,  87 
of  meningiti.4,  i,  998 
of  suppuration  in  small-pox,  i,  382 
of  syphiliK,  i,  811 
of  typhoid  typo,  i,  90 
pathology  of.  i,  240 
points  for  determination  in,  i,  241 
preternatural  heat  in,  i,  241 
puerperal,  i,  746 

definition  of.  i.  746 
pulmonary,  excretion  in,  i,  266 
putrid,  i,  734 
pyogenic,  i,  735 

in  small-pox,  i,  386 
pythogenetio,  i,  541 
remittent,  i,  594 
symptom!*,  i,  594 
treatment,  i.  599 
types  of,  i,  596 
restorative  agents  in.  i,  287 
retention  of  water  in  body,  I.  265 
rheumatic,  i.  752 
scurlft,  i,  434 
secondary,  i.  240 

in  small-pox,  i,  386 
simple  continued,  i,  560 
sthenic,  i,  90 
suppurative,  i,  734 
sun,  i,  562 
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Fever,  surgicnl,  i,  734 

sympatbetic.  i.  88 

symptotnatic,  i,  240 

thermometer  in,  i,  242 

tissue-change  in,  i,  240 

treatment  of,  i,  283 

type  of  typhoid,  i,  506 

typhoid  in  India,  ii,  874 

typhag,  i,  460 

urine  in,  i,  266 

yellow  specific,  i,  564 
Fevers,  specific,  i,  326 

difierences  among,  i.  240 

common  continued,  i,  506 

continued,  change  of  type  in,  i,  274 

how  they  terminate,  i,  283 

idiopathic,  i,  240 

malarious,  i,  326.  345 

conditions  for  development,  i,  349 

natural  history  of,  i,  240 

naming  of.  i,  241 

primary,  i,  240 

treatment  of,  i,  283 
Fibre-cells,  i,  102 
Fibrin,  i,  81 

corpusculnr  elements  of,  i,  83 

nature  of,  i,  229 
Fibrinous  deposit,  i,  118 

dropsy,  i,  115 

exudation,  i,  83 

vegetations,  i,  119 
Fibro-plastJC  cells,  i,  102 
Fibroid  degeneration,  i,  129 

definition,  i.  129 

of  heart,  definition,  ii,  378 
pathology,  ii,  379 

of  lung,  ii,  513 

of  pylorus,  ii,  613 

pathology  of,  i,  129 

lung,  ii,  548 

phthist?-,  ii,   548 
Figure?  of  the  body,  outline,  ii,  267 
Filariii  lentij*,  i,  175 

niedinen>'i.«,  i,  163 

oculi.  i.  176 
Fi.stula  lachrymatis,  i,  115 
Flatulency,  i,    118 
Fluid  of  dropsy,  i,  115 
Fluke  like  parasites,  i,  202 
Folie  ambitieu.-<e,  ii,  191 
Follicular  pharyn<;ltis,  ii,  603,  604 
Fomiles,  propagation  of  measles  by,  i.  431 
Food  and  water,  Hinoinit  required,  i.  960 

deficient,  effects  of,  i,  965 

fatly,  daily  nnumnt  of,  i.  960 

hydru-c;irhonit'orou8.  daily  amount,  i,  960 

influence  of,   on  con;<tilutional    disease,   i, 
957 

in  relation  to  body- weight,  i.  960 

nitrogenous  daily  amount,  i,  960 

relation  to  work,  i.  958 

salts  t^upplietl  with,  i,  960 
Foods,  nutritive  value.>i  of,  i,  900,  961 
Forms  for  records  of  temperature,  i,  248,  249 

of  acute  miliary  tuberculosis,  ii,  565 

of  asthma,  ii,  490 

and  causes  of  reflex  paraplegia,  ii,  79 

of  liri^^ht's  disease,  ii,  76;> 

of  benign  growths  in  larynx,  ii,  464 

of  beribei  i,  i.  952 

of  bronchitis,  ii,  475 

of  choroiditis,  ii,  259 

of  conjunctivitis,  ii,  216 

of  cyst  in,  ii,  755 

of  diarrhcea,  ii,  077 


Forms  of  dilatation  of  bronchi,  ii,  484 

of  diphtheria,  i,  690 

of  disorders  of  the  intellect,  ii,  173 

of  dysentery,  ii.  653 

of  ecsema,  ii.  805 

of  elements  of  disease,  i.  64 

of  epileptic  seisares,  ii,  129 

of  erysipelas,  i,  729 

of  gout,  i,  784 

of  hemorrhages,  i,  113 

of  heart  dilatation,  ii,  365 

of  intestinal  obstruotion,  ii,  666 

of  lardoceous  spleen,  ii,  431 

of  leprosy,  i.  868 

(three)  of  malarious  ferer.  i,  345 

of  malignant  cholera,  i,  656 

of  meningitis,  i,  995 

of  mycetoma,  ii,  827 

of  occlusion  of  arteries,  ii.  397 

of  oxalnte  of  lime,  ii,  752 

of  peritonitis,  ii.  723 

of  phosphoric  nctd  sediments,  ii,  750 

of  pleurisy,  ii,  578 

of  pulmonary  phthisis,  ii,  644 

of  retinitis,  ii,  263 

of  syphilis  and  nomenclature,  i,  803 

9f  tubercles  in  the  langs,  ii.  652 

of  aric  acid,  ii,  746 

or  varieties  of  pneumonia,  ii,  497 
Formula  for  preparing  phosphates  of  iron,  qii' 

nine,  and  strychnia,  i,  945 
Free  aoid  in  urine,  estimation  of.  it,  743 
Fremitus,  ii,  278 

friction,  ii.  278 

rhonchial,  ii,  278 

vocal,  ii,  278 
Frequency  of  pulse,  by  sphygmograph,  ii,  318 
Fiictiun  and  shampooing  box,  ii,  93 

fremitus,  ii,  278 

murmurs  about  the  heart,  ii,  310 

pleural  sounds,  ii,  2SS 

sound  of  pleuri.'.y,  ii,  579 
Functional  di.'^eafe'*,  i,  2.i8,  985 

definition,  i.  2:58 

example.s  of,  i,  239 

of  the  nervous  .«ystem,  ii.  105 

pathology  of.  i,  2;J8 
Functions  of  porlio  dura,  ii,  96 
Fungi,  artificial  cultivation  of.  i.  227 

conclusions  regarding,  in   malignant  chol- 
era, i,  05.'i 

definition  of,  i,  220 

diff'erencc  from  lichens,  i,  220 

dimorphism  of,  i,  226 

in  the  foot  in  mycet«)ma.  ii,  S2o 

influencing  disea.se.  i,  220 

in  urine,  ii,  756 

le.>^ions,  >igns  of.  i,  223 

parasitic  non-identity  of,  i,  225 

question  of.  in  cholera,  i.  646 

reagents  for  determining,  i,  221 

special  in(iuiry  as  to  cholera,  i.  651 

structural   elements  of.  i.  22t) 

transmission  of,  i,  223 
Fungus  ilisease  (incipient),  ii,  8.'>1 

hiemato<les.  i,  h.M 

in  metastatic  absce.«s.  Appendix,  ii,  8ij7 

parasite-',  i,  220 

pathology,  i,  220 

producing  diarrhuM,  ii,  676 

varieties,   i.  220 
Fusiform  arteuiism  of  aorta,  ii.  400 


Gad  flies,  i,  211 
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Guleo^s  definition  of  fever,  i,  241 
Gall-bladder,  diseases  of,  ii,  715 
dacts,  diseases  of,  ii,  715 
stone  oolic,  ii,  718 
stones,  causes  of,  ii,  718 
composition  of.  ii,  717 
defined,  ii,  715 
diagnosis  of,  ii.  719 
pathology  of,  ii,  715 
prognosis  in,  \i,  719 
solvents  of,  ii,  720 
symptoms  of,  ii,  718 
treatment  of,  ii,  720 
Galvanic  electricity  in  hemiplegia,  ii,  78 

in  paraplegia,  ii,  83 
Gambia,  ii.  870 
Gangrene,  i,  104 

definition  of.  i,  104 

distinguished  from  degeneration,  i,  105 

pathology  of,  i,  104 

of  brain,  i,  1011 

of  ergotism,  ii,  840  * 

of  lung,  definition,  ii,  529 

condition  of  occurrence,  ii,  529 
pathology,  ii,  529 
sputa  of.  ii,  322 
symptoms  of,  ii,  529 
treatment  of,  ii.  531 
Gangrenous  stomatitis,  ii,  594 
Gaseous  cysts,  i,  140 
Gastien  mineral  waters,  i,  793 
Gastralgia,  ii,  685 
Gastric  catarrh,  ii,  612 
symptoms  of,  ii,  616 
fever,  i,  528 

or  hepatic  vomiting,  i,  984 
ulcer,  ii.  617 

pathology  of,  ii,  617 
symptoms  of,  ii,  618 
Gastritis,  definition  of,  ii,  611 
from  poisoning,  ii,  617 
pathology  of,  ii,  611 
symptoms  of,  ii,  615 
treatment  of,  ii,  617 
Gastrotomy  in  intussusception,  ii,  676 
Gelatiniforro  tumors  of  brain,  ii,  56 
Gelatinous  cancer,  i,  861 
General  anatomy,  i.  59 
oerebritis,  i,  993 
diseases,  i,  310,  326 
A  and  B.  i.  307 

(Section  A)  description  of,  i,  876 
groups  of,  i,  750 
of  Section  B,  i,  752 
General  dropsy,  i,  115,  950 
definition  of,  i,  950 
diagnosis  of,  i,  950 
pathology  of,  i,  950 
symptoms  of,  i,  950 
paralysis,  ii,  190 

from  various  causes,  ii,  192 
weight  of  brain,  ii,  175 
Generation  of  round  worm,  i,  150 
Generative  system,  diseases  of  (list),  i,  S18 
Genitals,  contagious  ulcers  of,  i,  803 
Geographical  distribution  of  diseases,  ii,  853 
of  oerebro-spinul  meningitis,  i,  492 
of  true  leproj«y,  i,  867 
medical,  ii.  853 
Germ-defect,  evidence  of,  i,  233 
Germs,  originally  molformed,  i,  233 
of  skin  grafting,  i,  93 

transplanting,  {,  93 
(single)  carrying  double  moostert,  i,  338 
Gibraltar,  ii,  868 

VOL.  II. 


Gin-colic,  ii,  684 

drinkers'  liver,  ii,  703 
Gin-drinking  a  cause  of  cirrhosis,  ii,  705 
Gland-cells  in  lardaceous  liver,  ii,  710 

structure,  livAr  inflammation,  ii,  691 
Glanders,  cause  of,  i,  714 

definition  of,  i,  711 

diagnosis  of,  i,  716 

latent  period  in,  i,  715 

morbidk anatomy,  i,  712 

pathology  of,  i,  711 

prevention  of,  i,  716 

prognosis  in,  i.  716 

symptoms  of,  i,  713 

treatment  of,  i,  716 

varieties  of,  i,  711 
Glands,  atrophy  of  intestinal,  ii,  630 

ductless,  diseases  of,  ii,  416 

induration  in  syphilis,  i,  814^ 

of  the  intestines,  i.  511 

thyroid,  diseases  of,  ii,  416 
Glandular  degeneration  of  intestines,  ii,  630 

of  stomach,  ii.  614 

laryngitis,  ii,  457 
Glaucoma,  ii,  261 
Gliomata  of  brain,  ii,  56 
Globule,  inflammatory,  i,  85 
Globus  hystericus,  ii,  152 
Glossitis,  causes  of,  ii,  595 

definition  of.  ii,  595 

pathology  of,  ii,  595 

symptoms  of,  ii,  596 

treatment  of,  ii,  596 
Glosso-laryngeal  paralysis,  ii,  103 

definition  of.  ii.  103 

diagnosis  of,  ii.  104 

pathology  of,  ii,  103 

prognosis  in,  ii,  105 

symptoms  of.  ii,  104 

treatment  of,  ii,  105 
Glosso- pharyngeal  paralysis)  ii,  103 
Glottis,  oedema  of,  ii,  461 

paralysis  of,  ii,  467 

spasm  of,  ii.  143,  467 
Glycogenesis,  i.  912 
Goitre,  i,  338 

acute,  ii,  418 

affects  animals  in  Oude,  ii,  418 

and  cretinism,  i,  909 

association  with  bad  water,  ii,  416 
with  limestone  rocks,  ii,  417 

definition  of,  ii,  416 

endemic  prevalence  of,  ii,  416 

exophthalmic,  ii,  421 

morbid  anatomy  of.  ii«  416 

of  anaemia,  ii,  421 

of  spnneemia,  ii,  421 

operations  for  its  relief^  ii,  420 

pathology  of,  ii,  416 

regions  of,  its  prevalence,  ii,  418 

treatment  of.  ii.  420 
Gold  Coast  and  Lagos,  ii,  871 
Gonorrhcea,  i,  803 
Gonorrhoeal  inflammation,  i,  103 
definition  of,  i,  103 
pathology  of,  i,  103 
peculiarities,  i,  103 

iritis,  ii,  249 

definition  of.  ii,  257 
pathology  of,  ii,  257 
prognosis  in,  ii,  258 
symptoms  of,  ii,  257 
treatment  of,  ii,  258 

rheumatism,  definition  of,  i,  774 
Goat,  aoate,  definition  of,  i,  779 
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Qoat  aoate,  diagnosis  of,  i,  786 
pathology  of,  i,  779 
symptoms  uf,  i,  784 
affecting  enoepbalon,  i,  791 
.affecting  tieart,  i,  791 
spinal  canal,  i,  791 
atavism  in,  i,  782 
atonic,  i,  791 

causes  of,  i,  783 
chronic,  definition  of,  i,  790       , 
forms  of,  i,  791 
pathology  of,  i,  790 
symptoms  of,  i,  790 
influenced  by  mineral  springs,  1,  792 
morbid  anatomy  of,  i,  784 
natural  history  of,  i,  782 
of  stomach,  ii,  411 
prognosis  in  oases  of,  i,  787 
retrocedent,  i,  791 
rulf>s  as  to  mineral  waters,  i,  792 
theories  regarding,  i,  779 
treatment  of,  i,  787 
urate  of  soda  in,  i,  780 
varieties  of,  i,  784 
Qouty  kidney,  ii,  766 
meningiti.i,  i,  998 
inflammation,  i,  103 
definition  of,  i,  103 
pathology  of,  i,  103 
synovitis,  definition  of,  i,  796 
Grafting  germs  of  sicin,  i,  93 
Granular  conjunctivitis,  ii,  233 

ophthalmia,  definition  of,  ii,  233 
inoculation  of  pus  in,  ii,  239 
pathology  of,  ii,  233 
prognosis  in,  ii,  238 
pharyngitis,  ii,  603 
Granular  Icidney.  ii.  766 

morbid  anatomy,  ii,  766 
Granulations  in  the  kidney,  ii,  769 
"Granulations"  of  eyelids,  ii,  233 

forms  of,  among  soldiers,  ii,  235 
prevalence  in  army,  ii,  236 
formation  of.  i,  \>2 
heiiling  by,  i,  92 
of  lymph  in  iritis,  ii,  250 
species  of,  ii,  2^7 
structure  of.  ii,  234 
Granule-cell,  i.  85 

Gray   and    white   matter   of    nervous   system, 
i.  980 
tubercle,  i,  880 
Green  pickne.<g,  i,  047 
Grouping  of  general  (liseasc.«,  i,  750 
Growth,  diagnosii*  of,  its  nature,  i,  846 

expressed  by  >-tature  and  weight,  i,  896 
of  heart,  ii.'298 
of  pus  celU,  I.  96 
of  a  tubercle,  i,  882 
typical  forms  of.  in  lymph,  i,  83 
Growths,  .•specific,  i,  65 
Guards,  syphilis  among,  i,  800 
Guinea-worm,  i.  16.'i 

expul.oion  of,  sf»ontaneous,  i,  171 
generation  and  propagation  of,  i,  174 
in  hor.^^e^i  and  doj;."*,  i.  1J»5 
migratory  powers  of,  i,  165 
number  in  one  per.<on.  i.   164 
period  of  incubation  of.  i,   16i> 
seasons  of  prevalence,  i.   169 
site  of.  i.   164 
soil  favorable  for.  i.   170 
structure  of.  i.  166 
symptoms  of.  i,  168 
vitality  of,  i.  172 


Gum,  cancer  of,  i.  861 
Gummata,  i,  819 

in  lung,  ii,  541 
Gummy  tumors  in  iritis,  it,  250 
Gunshot  wounds,  haBmoptyses,  ii,  634 


Hsmatemesis,  i.  1 1 0 

causes  of,  ii.  621 

definition,  it,  620 

diagnosis,  ii,  622 

pathology  of,  ii,  620 

prognc^is  in,  ii,  622 

symptoms  of,  ii,  621 

treatment  of,  ii,  622 
HsDmatin  crystals,  i,  128 

HaBmatocele,  conversion  from  hydrocele,  i.  Ill 
Heematodes  fungus,  i,  854 
Hcematoidin  crystals,  i.  128 
Haomatoma  of  dura  mater,  defined,  i,  1039 

in  paralysis  of  insane,  ii,  194 

pathology  of,  i.  1039 

treatment,  i,  1040 
Hsematuria,  i,  110;   ii,  757 

causes,  ii,  789 

definition  of,  ii.  788 

diagnosis,  ii,  788 

from  distomata,  i,  206 

from  distoma  hsematobiam,  ii,  788 

intermittent,  ii,  788 

pathology  of,  ii.  788 

prognosis,  ii,  788 

treatment,  ii.  789 
Haemeralopia  in  scurvy,  i,  934 
Hsmin,  crystals  of,  i.  128 
HoDmophilia,  i,  1 1 1 
Haemoptysis,  i,  110;  ii,  559 

after  gunshot  wounds,  ii,  534 

diagnosis  of,  ii,  535 

from  a  cavity,  ii,  533 

from  aneurism  of  the  pulmonary  artery, 
ii.  408 

of  aortic  aneurism,  ii,  401 

pathology  of.  ii,  5'i2 

prognosis  in,  ii,  5.i5 

source.s  of,  ii.  532 

symptoms  of.  ii.  534 

treatment  (»f,  ii,  535 
Usemorrhea.  i,  025 
Haemorrhoids,  ii.  662 

causes  of,  ii,  663 

morbid  anatomy  of,  ii,  G62 
Ha»morrhophili."»,  i,  II 1 
Haemophilia,  i.  11  I 
Hair  with  favus  funjrns,  ii,  820 

in  alopecia,  ii.  SI 7 
Hallucinations,  defltiition  of,  ii,  184 
Hard  chancres,  i.  SO'J 

Hardeninjr  .^p^'cifi*  of  syphilitic  sores,  i,  805 
Hauj^hton  (Rev.  .<.im'iel).  table   for  esiimatinc 

uren,  i,  260.  261  .   ii,  736.  737 
Hay  asthm.-i.  dfiiiiition  of,  ii,  439 

pathology  <»f,  ii,  430 

symjitoms  of.  ii.  439 

treatment  of,  ii,  430 
Headache  in  typhu-,  treatment  of,  i,  4S4 
'*  Head  .symptoms,"  i,  995 
Healing  by  grnnulation,  i.  92 
Health,  LilV,  Disease,  i,  52 
Healthy  pus.  i.  04 
Heart  abscess,  definition  of,  ii.  35S 

affection  after  diphtheria,  i,  692 
in  acute  rheumatism,  i,  755 
in  chorea,  ii,  14.'» 

and  great  bloodvessels,  ii,  294 
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Heart  and  langs.  position  of,  ii,  273 
aneurism,  definition  of,  ii,  379 

pathology  of,  ii,  379 

symptoms  of.  ii,  381 

theories  of.  ii,  380 
atrophy,  definition  of,  ii,  371 

morbid  anatomy,  ii,  371 

pathology  of,  ii,  371 
ansoultation  of,  ii,  303 
auscultatory  percussion  of,  ii,  302 
bulk  of,  i,  948  ;  ii,  298 
capacity  of  its  chambers,  ii,  360 
concentric  hypertrophy,  ii,  380 
degeneration,  pathology  of,  ii,  372 
dilatation  of,  causes,  ii,  362 

three  forms  of.  ii,  365 
disease,  dropsy  of.  ii,  353 

dyspnoea  of,  ii.  352 
diseases  of,  ii,  324 

which  increase  its  weight,  ii,  298 
dyspnoea,  ii,  493 
eccentric  hypertrophy,  ii,  360 
examination  of,  ii,  300 
fatty,  i.  124 

degeneration  of,  ii,  372 

diagnosis  of.  ii,  378 

morbid  unntomy.  ii,  372,  377 

varieties  of.  ii.  372 
fibroid  degeneration  of,  definition,  ii,  378 

pathology,  ii,  379 
forms  of  hypertrophy,  ii,  359 
growth  of,  ii,  298 
byperplnsifi,  ii.  359 

and  dilatution,  symptoms  of,  ii,  364 

causes,  ii,  360 

definition,  ii,  359 

hypertrophy  of,  ii,  359 

pathology  of,  ii,  359 

prognosis,  ii,  369 

treatment  of,  ii,  369 
influence  of  digitalis  in,  ii,  369 
inspection  of,  ii,  300 
inefficient  action  of.  ii,  365 
irregularity  of,  ii,  365 
irritable  phenomena  of,  ii,  389 
iU  innervation,  ii.  362 
malformation  of,  definition,  ii,  383 

pathology  of,  ii,  383 
morbid  sounds  of.  ii,  305 
murmurs  of,  ii.  305 

muscular  structure,  diseases  of,  ii,  356 
orifices  of,  dimensions,  ii,  296 
palpitntion  of,  ii,  305 

definition  of,  ii,  387 

diagnosis  of,  ii,  390 

pathology  of,  ii,  387 

prognosis  in,  ii,  390 

treatment  of,  ii,  390 
palsy  of,  ii,  411 
parasitic  disease  of,  ii,  383 
percussion  of,  ii,  302 
rupture,  definition  of.  ii,  381 

pathology  of.  ii,  381 
simple  hypertrophy,  ii,  360 
situation  of,  ii.  294 
suppuration  of,  ii,  358 
symptoms  of  rupture,  ii,  382 
syphilitic  lesions  of,  i,  822 
treatment  of  fatty  degeneration,  ii,  378 
true  aneurism  of,  ii.  342 
ulceration  of,  ii,  358 
walls,  thickness  of,  ii,  359 
white  or  milk  spot  on  surface,  ii,  328 
Heart's  action,  influence  of  digitalis  on.  ii,  354 
conditions  which  obstruct,  ii,  362 


Heart's  action,  intermittence  of,  ii,  365 

irregularity  of,  ii.  :S87 

phenomena  of,  ii,  303 

apex,  impulse  of,  ii,  295 

base,  situation  of.  ii,  294 

cavities,  site  of,  ii,  295 

murmurs,  causes  of.  ii.  305 
combinations  of,  ii.  306 
frequency  of,  ii,  309 
procticiil  points,  ii,  309 

nutrition  in  relation  to  hypertrophy,  ii,362 

orifices,  po.<iition  of,  ii,  295 
dimensions  of,  ii.  296 

signs  of  distress,  ii,  365 

sounds,  ii,  289 

line  of.  ii,  304 

superficial  dulness,  ii,  294 

tendons,  rupture  of,  ii,  382 
Heat  apoplexy,  i.  1040 

asphyxia,  i,  1040 

of  fever,  methods  of  reduction,  i,  284 

preternatural  in  feVer,  i,  241 
Hectic  fever,  i.  98 

causes  of,  i,  98 

pulse  in.  i,  99 

symptoms  of,  i,  98 

temperature  of.  i,  100 

flush,  i.  99 
Height,  average  of  growing  lads  at  eighteen,  i, 
894 

average  of  men,  i,  894 

of  the  body,  I,  895 
Hemichorea,  ii,  149 
Hemicrania,  symptoms  of,  ii,  161 
Hemiopia,  ii,  21:{ 
Hemiplegia,  definition  of,  ii,  75 

galvanism  in,  ii,  78 

in  apoplexy,  i,  1031 

lesions  causing,  ii,  75 

pathology  of,  ii,  75 

treatment  of,  ii,  76 
Hemispheres,  cerebral  extfavasation.  i,  1025 
Hemorrhage,  i,  108 

active,  i,  109 

cerebral,  locality  of.  i,  1024 

cerebral  source  of,  i,  1022 

effects  oC  i.  1 10 

from  the  intestines,  definition,  ii,  662 

from  varicose  veins,  i.  109 

intestinal,  causes  of,  ii.  663 
diagnosis,  ii,  664 
from  lardaceous  disease,  ii,  684 
prognosis,  ii.  664 
symptoms  of,  ii.  663 
treatment  of,  ii.  664 

passive,  i.  110 

causes  of,  i,  1 10 

prognosis  in  cases  of,  i,  114 

secondary,  i,  1 10 

signs  of  danger  from,  i,  110 

spinal,  ii,  73 

spontaneous,  i,  108 

subarachnoid  symptoms,  i,  1032 

traumatic,  i.  108 

without  rupture,  i,  108 
Hemorrhages,  forms  of,  i,  113 

by  exhalation,  i.  108 

treatment  of,  i.  II 4 
Hemorrhagic  apoplexy,  i,  1028 

diathesis,  i.  111,  925 

infarction  of  lung,  ii,  537 

pericarditis,  i.  Ill 

purpura,  i,  925 
Hepatic  abscess  and  dysentery,  ii,  641) 

cells  in  cirrhosis,  ii,  704 
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Hepatic  oelb,  9ugnr  secretion  in,  i,  912 

complicntion  in  dysentery,  ii,  649 

disease  wilh  dyjientery,  ii,  649,  650 

or  gastric  vomiting,  i,  984 
Hepatitis,  definition,  ii,  690 

interstial,  ii,  691 

pathology  of,  ii,  690 

suppurative,  ii,  691 
Hepatization,  gray,  of  lung,  ii,  511 

red.  ii,  510 
Hereditary  transmiRsion,  i,  874 

predisposition,  i.  374 
to  pbtbisi?,  ii.  568 

syphilis,  i.  802.  837 

of  nneurisin,  ii,  405 

of  scrofula,  i,  892 
Hernia  cerebri,  i,  1013 

liichrymal.  i,  1 15 
Herpes,  definition,  ii.  801 

morbid  anatomy,  ii.  801 

of  the  conjunctiva,  ii,  221 

pathology  of,  ii.  801 

preputialis.  i,  817  ;  ii,  802 

symptomatic,  ii,  802 

symptoms  of,  ii.  802 

treatment  of,  ii,  802 

varieties  of,   ii,  801 

zoster,  ii,  801 
Herpetic  corneitis,  ii,  242 

pharyngitis,  ii,  604 
Hezathyridium  pinguioola,  i,  207 

venarum,  i,  200 
Hidebound  children,  i,  129 
Hip-gout,  ii,  161 

rheumatism,  ii,  161 
Hippuric  acid  sediments,  ii,  750 
Histology,  i,  58 

morbid,  i,  53 

pathological,  i,  55 
Histolysis,  i,  123 
Historicjil  notice  of  beriberi,  i,  951 

of  diphtheria,  i,  t»85 

of  erj^otisin,  ii,  840 

of  intliienz:i,  i,  7 Of) 

of  leiio<)cytha,Miiia,  ii,  424 

of  iniilijriiiinl  pustule,  i,  719 

of  mycetoma,  ii,  826 

of  scurvy,  i,  ^28 

of  typhus  fever,  i,  461 
History  of  cases  ofdisea^e,  i.  51 

of  cerebro-spinal  meningitis,  i,  492 

of  cholera  infintuu).  i,  680 
morbus,  i,  678 

of  cow-pox,  i,  31>y 

of  rroup,  ii,  44(1 

of  plague,  i.  r;86 

of  relapsing  fever  in  the  United  States, 

re.) 

of  typho-nialarial  fever,  i,  607 
Hives,  ii,  44.'{ 
Hobnail  liver,  ii,  703 
Booklets  nf  echinococcus,  i,   190 
Hodgkin's  disease,  defitiilion  of,  ii,  429 

niorliitl  anatomy  of,  ii,  430 

]iatln.|o;;y  of.    ii,   42U 

sytnptiins  of.  ii.  430 
Hollow  worm'*,  deposition  of,   i.  150 
Homicidal  mania,  ii,  K>2 
Honduras,  ii.  H70 
Uoopit)i:-c<»u;:h,  a  fit  described,  i,  698 

atelecta.''is.  i.  697 

carnifi'-ation  of  lung,  i,  697 

causes  of,  i.  TOO 

definition  o\\  i,  696 

diugnusi:*  in,  i,  700 


», 


Hooping-oongb,  duration  of,  i,  609 

latent  period,  i,  701 

morbid  anatomy  in,  i,  696 

pathology  of,  i,  696 

prognosis  of.  i.  701 

symptoms  of,  i,  697 

treatment  of,  i,  701 
Hospital  gangrene,  definition  of,  i,  723 

pathology  of.  i,  723 
Hot  baths  in  mapia,  ii,  207 
"Humornlists,'*  i.  56 
Humoral  pathology,  revival  of,  i,  58 
Hunterian  chancre,  i,  806 
Hybrid  of  mensles  and  scarlet  ferer,  i,  4M 
Hydatids,  i.  186.  189 
Hydatid  tumors,  i,  188 
Hydrate  of  chloral  in  mania,  ii,  208 

in  delirnm  tremens,  ii,  850 
Hydro-carboniferous  food,  daily  amoact,  \,%% 
Hydrocele,  i,  115 

conversion  into  bcematocele,  i.  Ill 
Hydrocephalic  head,  form  of,  ii,  60 

skull,  ii.  51 
Hydrocephaloid,  i.  1008 
Hydrocephalus,  i,  115 

acute,  i.  997,  1004 

diagnosis  of,  i,  1007 
morbid  anatomy,  i,  1006 
pathology  of,  i,  1005 
prognosis,  i.  1008 
symptoms  of.  i,  1006 
treatment  of,  i,  1008 

chronic,  ii,  49 

spurious,  i,  1008 
Hydrochloric  acid  bath,  ii,  697 
Hydrometra,  i,  115 
Hydroperiourdium,  i,  115 
Hydropericardium  ex  vacuo,  ii,  330 
Hydrophobia,  definition  of,  ii,  112 

diagnosis  of,  ii.  119 

incubation  of,  ii,  113 

in  the  dog.  ii.  117 

morbid  anatomy,  ii.  115 

pathology  of,  ii.  1 13 

prevention  of,  ii.  121 

prognosis  in.  ii,  120 

remote  cause  of,  ii,  117 

symptoms  of,  ii,  1 16 

treatment  (»f,  ii,  120 
Hydrophthalmia,  i,  1 15 
Hydrops,  or  hydro,  i,  115 
Ilydrorachis,  ii,  64 

treatment  of.  ii,  66 
Uydrothorax,  i.  1 15 

definition  (tf.  ii,  584 

diagnosis  of,  ii,  585 

pathology  of,  ii,  ;>H4 

progno.-is  in.  ii,  5.srt 

symptoms  of,  ii.  5S5 

treatment  of,  ii,  586 
Hygiene,  i,  o(» 

Hygroma  colli  cysticum  congenitum,  i,  141 
HyperaMuia,  i,  |i»5 
Hyperjvsthesia  of  larynx,  ii,  470 
Hyperdicrotous  pulse-trace,  ii,  318 
llyperpla>ia,  i,  120 

of  the  heart,  ii,  359 
Hypertrophy,  i.  120 

and  dilatation  of  heart,  symptoms,  ii,  364 

and  hyperpla<-ia.  examples  of,  i,  120 

Cau!«e>  of,  i,  I  20 

compensatory  in  aortic  obstruction,  ii.  347 

compensating  in  mitral  obstruction,  ii.  348 

definition  of,  i,  120 

eccentric  of  heart,  ii,  360 
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Hypertrophy,  falsa,  i,  121 

in  relation  to  nerve  supply  of  heart,  ii,  362 
of  brain  defined,  ii,  33 

morbid  anntomy,  ii,  53 

pathology  of.  ii,  63 

symptoina  of,  ii,  53 
of  the  heart,  ii,  359 

conoentrio,  ii,  360 

forms  of,  ii,  360 

in  relation  to  nutrition,  ii,  362 

its  causes,  ii,  360 

prognosis,  ii,  369  ^ 

symptoms,  table,  ii,  367 

treatment,  ii,  369 
of  left  ventricle,  pulse  of,  ii,  361 
of  tongue,  definition,  ii,  598 
pathology  of,  i,  120 
simple  of  heart,  ii.  360 
with  pulce  of  aortic  obftructioo.  ii,  861 
Hypoohondriacnl  melancholy,  ii,  187 

examples  of,  ii,  187,  188 
Hypochondriasis,  definition  of,  ii,  171 
of  insanity,  ii,  187 
pathology  of,  ii,  171 
symptoms  of,  ii,  171 
treatment  of,  ii,  172 
Hypodermic  injection  of  morphia,  ii,  208 
Hypodicrotous  pulse-traoe.  ii,  317 
Hypopyon,  it,  244 
Hysteria,  causes  of,  ii,  155 
definition  of,  ii,  151 
diagnosis  of,  ii,  153 
pathology  of,  ii,  151 
prognosis  in,  ii,  156 
symptoms  of.  ii,  152 
treatment  of,  ii,  156 


Ichortcmia,  i,  734 
Ichthyosis  defined,  ii,  81 1 

morbid  anatomy  of,  ii,  811 

pathology  of,  ii,  811 

treatment  of,  it,  812 
Icterus,  ii,  712 
lotus  solis,  i,  1040 
Idiocy  (congenitnl),  ii,  195 

definition  of,  ii,  195 

(moral),  ii,  196 

pathology  of,  ii,  195 
Ileo-typhus,  i,  511 
Immature  parasites  to  be  distinguished  from 

mature,  i,  145,  147 
Immediate  percussion,  ii,  278,  281 
Impetigo,  ii,  804 
Impulse  of  heart's  apex,  ii,  295 
Inbred  diseases   i,  334 
Incomplete  respiration,  ii,  286,  287 
Incubation  of  hydrophobia,  ii,  113 

of  ova  of  round  worm,  i,  151 

of  specific  yellow  fever,  i,  567 

of  syphilis,  i,  810 
India,  ii,  874 

customs  in.  favorable  to  parasitism,  i,  198 

dysentery  in.  ii.  874 

endemic  diseases  of.  ii.  874 

large  viper  of,  effeots  of  its  venom,  i,  369 

loss  of  life  in,  ii,  874 

scarlet  fever  in,  ii,  874 

typhoid  f««ver  in,  ii.  874 
Indian  hemp  in  insanity,  ii,  207 
Indican,  i,  129 

Indications  for  paracentesis,  ii,  587 
Induration  of  (;lnnds  in  syphilis,  i,  814 

of  syphilitic  sore,  i,  814 

spocifio,  characters  of,  i,  814 


Induration,  syphilitic,  anatomy  of,  i,  805 
Infantile  cholera,  i,  680 

convulsions,  causes  of,  ii,  121 
definition  of,  ii,  121 
morbid  anatomy  of,  ii,  122 
pathology  of,  ii,  121 
prognosis  in.  ii,  124 
symptoms  of,  ii,  123 
treatment  of,  ii,  124 
paralysis,  definition  of,  ii,  92 

diagnosis,  ii,  93 

duration  of,  ii,  92 

pathology  of,  ii,  92 

symptoms  of,  ii,  92 

treatment  of,  ii.  93 
purulent  ophthalmia,  origin  of,  ii,  231 
remittent  fever,  i,  525 
Infants,  purulent  ophthalmia  of,  ii.  231 
Infecting  syphilitic  sore,  forms  of,  i,  808 

distance  of  malaria,  ii,  864 
Infection,  a  cause  of  consumption,  ii,  570 
a  cause  of  pulmonary  phthisis,  ii,  570 
in  syphilis,  media  of,  i,  817 
nature  of,  i,  751 
purulent,  i,  734 
septic,  i,  734 
Infiltration,  purulent,  i,  95 
Inflammation,  i,  68 
aconite  in,  i,  295 
alkalies  in,  i,  296 
antimony  in,  i,  295 
appearance  of  blood  in,  i,  75 
causes  of,  i,  90 
causes  of  swelling  in,  i,  87 
condition  of  bloodvessels,  i,  70 
constitution  of  blood  altered  in,  i,  74 
definition  of,  i,  68 
destructive  eff'ects,  i,  81 
dilated  bloodvessels,  i,  72 
effects  of,  i.  80 
gonorrhoeal,  i,  103 

definition  of,  i,  103 

pathology  of,  i.  103 

peculiarities  of,  i,  103 
gouty,  i.  103 

definition  of,  i,  103 

pathology  of,  i,  103 
iodide  of  potassium  in,  i,  295 
mercury  in,*i,  294 
movement  of  blood  in  vessels,  i,  72 
oedema  of.  i,  73 
of  arachnoid,  i,  995 
of  bladder,  it.  791 
of  the  brain,  definition,  i,  1010 

pathology  of,  i,  1011 

symptoms  of,  i,  1011 
of  dura  mater,  i.  995 
of  gland  structure  of  liver,  ii,  691 
of  hepatic  ducts  and  gall-bladder,  ii,  715 
of  liver  capsule,  ii,  691 
of  piit  mnter,  i,  995 
of  pulmonary  artery,  ii,  408 
of  spinal  cord,  ii,  63 
opium  in,  i.  295 

"parenchymwtou?,*'  i,  78,  97 

of  brain,  ii,  190 
pathology  of.  i,  68 
pinstio.  i,   101 
productive  effects,  i,  81 
products  of,  i,  80 
purgatives  in.  i,  294 
redness  of  part,  i,  71 
"resolution"  of,  i,  76 
rheumatic,  i,  102 

definition  of,  I,  102 
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Inflummntion,  rheumatio,  pathology  of,  i,  102 

secretory,  i,  97 

supply  of  blood  to  part,  i,  70 

supptinitive,  i,  94 

symptoms  «>f.  I,  87 

theories  of,  i,  77 

treatment  of,  i.  288 

ulcerative,  i.  91 
sites  of,  i,  93 
iDflnmraatory  eflTujiions,  i,81 

chnrncter  of,  i,  81 

exudation.-),  i,  81,  82 

fever,  i,  87 

pulse  in,  i,  88,  99 

globule,  i.  85 

lymph,  i,  82 

proocf,  phenomena  of,  i,  69 

softening,  i.  995 
Influenz:;.  onuses  of.  i,  709 

complicntions  of,  i,  707 

course  of,  i,  707 

definition  of,  i,  705 

historical  notice,  i.  706 

pathology  of,  i,  70fl 

prognosis,  i,  709 

propagation  of.  i,  709 

symptoms  of.  i,  707 

treatment  of,  i,  709 
Inhalation  of  atomized  fluids,  ii,  606 

of  vapor  in  bronchitis,  ii,  482 
Inhnlatiotis  in  chronic  laryngitis,  ii,  455 
Injujies  (list  of),  i,  324 
Inoculated  poison^,  i,  3G4 

siiiall-pox,  i,  385 

ttiberole,  nature  of,  ii,  551 
Inoculation,   experiments   regarding  tubercle, 
ii.  570 

increa!<es  epidemic  prevalence,  i,  409 

of  cancer,  i.  844 

of  pu.-»  in  conjunctiva,  ii,  239 

of  Muall-pox,  i,  399 

of  tuhercie,  results,  ii,  551 
Innsite.  i.  IMS 
InsaiH'.  Muo.l  in  the.  ii,   I  7() 

exj)<'<'i:inev  of  lilV  amonir,  ii,  203 

moral  inanasement  <»f.  ii,  2H8 

paralvsis  of  the.  ii.   190 

ihe  uriiio  in  the.  ii,   I7t> 
Ins.inily,  ii.  172 

army  medi'-al  regulatirms  regarding,  ii,  205 

htn»'tits  of  Indian  lu'm[»  in.  ii,  207 

cerel>r;il   theory  of.  ii.   173 

curahi'.ilv  or  iiiourahilitv  of,  ii,  204 

general,  protrno.-jis  in,  ii,  2<'2 

itifluent'e  of  intcrenrrent  <lise.i.*-es,  ii,  203 
of  I'araly.-iis  in,  ii,  2t>2 
of  .«.-.\.  ii.  202 

in  the  army,  attendance  on,  ii,  205 

moral,  ii,    l'.M» 

tnovtiility  amooff  (;a<ev  of,  ii,  203 

nomenclature  ()f.  ii.   173 

preMi-.niiory  itnlii- ili»m  of   ii,   197 

pul.'^e  in  c.i.^es  of,  ii,   190 

rela])-e.-  of.  ii,  202 

se<l:iti\'««'i  in,  ii.  207 

spiritual  theory  of  ii     172 

ir;in»ient.  virietyof.  ii,  204 
In.>»olario    nx-ninjiti.-^  of.  i.  tM).S 
In-sjiei-tion  ol'  nhdomen.  ii,  <)11 

«if  fo:  ri)  of  cliC't,  ii.  27<) 

of  heart,  ii.  -lOO 
"Institutes"*  of  inerlleine.  i,  50 
InstriK'lioM.  elini(vil.  i.  i)'A 
In.''triiinent<  ao'i  means  of  re.«*earch,  i,  03 

of  in\tstig!ition,  i,  58 


Intellect,  disordeni  of,  ii,  172 

general  diagnosis,  ii,  197 

rules  for  diagnosis,  ii,  199 

symptoms,  ii,  178 

forms  of  disorders  of,  ii,  178 

management  of  its  disorders,  ii,  204 

moral  management  of  its  disorders,  ii,  208 

prognosis  in  disorders  of,  ii,  202 
Intensity  of  respiration,  ii,  286 
Intercostal  neuralgia,  symptoms  of,  ii.  162 
Interlobular  congestion  of  liver,  ii.  700 
Intermittence  of  hearths  action,  ii,  365 
Intermittent  diabetes,  i,  913 

fever,  i,  585 

congestive  form  of,  i,  587 

bfl^maturia,  ii.  788 
Internal  ophthalmia,  ii.  259 
Interstitial  pneumonia,  ii,  513 

symptoms,  ii.  518 

nephritis,  ii.  785 

hepatitis,  ii,  690 
Intestinal  canal  in  phthisis,  ii,  560 

glands,  i,  51 1 

hemorrhage,  causes  of,  ii,  663 
diagnosis,  ii,  664 
from  lardaceous  disease,  ii,  684 
progno.sis,  ii.  664 
symfitoms  of,  ii,  663 

obstruction,  forms  of,  ii,  666 
pathology  of,  ii,  665 
Intestines,  atrophy  of  glands,  ii,  630 

chronic  catarrh  of,  ii,  629 

di.seases  of,  ii,  628 

glandular  degeneration,  ii.  630 

lardaceous  disease  of.  ii,  6S2 

obstruction,  definition  of,  ii.  665 

puncture  for  relief  of  tympanitis,  ii,  730 

softening  of.  ii,  630 
Intolerance  of  light,  ii,  218 
Intussu.sception.  ii.  6t57 

causes  of.  ii.  <Wi7 

diagnosis,  ii.  rtt)7 

gastrotoujy  in.  ii,  075 

morbid   an.itomy  of,  ii,  667 

prognosis  in.  ii.  rt73 

symptoui"»,  ii.  Cu2 

treatment  of.  ii.  074 
Invagination  of  bowel,  cause?  of,  ii,  671 
Inve.stigation,  clinical,   i,  53 

mc.ins  of,  i.  ;)5 

instruments  of,  i,  55 
"  Inwiird  convul.sions,''  ii,  124 

fit.>*,  ii.  124 

ppasnis,   ii,  124 
Iodide  of  pota'^siuin  in  infiamm-ition.  i,  295 
Ionian   Islands,  ii,  8()8 
Ipecacuiinha  in  dysentery,  ii,  05S 
Iris,  diseases  of,  ii,  217 

dii^coloratitm  of.  ii.  251 

structure  of.  ii,  247 
Iritis,  adhrhive.  ii.  249 

products  of.  ii.  249 

arthritic,  ii.  249 

definition  of.  ii.  256 
pathology  of,  ii,  2.')6 
prognosi'^  in.  ii,  256 
symptoms  of.  ii,  2.t6 
treatment   of,  ii,  250 

causes  of.  ii.  251 

cotuplication.  ii,  250 

definition  of.  ii.  247 

gonorrha»aI.  ii.  249 
definition,  ii,  2."»7 
progniisi.-i,  ii.  258 
symptoms,  ii,  257 
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Iritis,  gonorrhoeal.  treatment,  ii,  258 

granulations  in,  ii,  250 

gummy  tumors  in,  ii.  250 

indications  for  treatment,  ii,  252 

mercury  in,  ii,  258 

morbid  anatomy,  ii,  249 

objective  signs,  ii,  250 

papillary  excrescences,  ii,  249 

parenohymatosa,  ii,  250 

pathology  of,  ii,  247 

plastic,  ii,  249 

prognosis  in,  ii,  252 

rheumatic,  ii,  249 

definition  of,  ii.  254 
pathology  of,  ii,  254 
symptoms  of,  ii,  254 
treatment  of,  ii,  255 

serous,  ii,  249 

scrofulous,  ii,  249 

simple,  ii,  249 

specific  lesions  in,  ii,  250 

suppurative,  ii,  249 

symptoms  of,  ii,  250 

syphilitic,  ii,  249 

traumatic,  ii,  249 

treatment  of^  ii,  252 

varieties  of,  ii.  249 
Iron,  suitable  preparations  of,  i,  946 
Irregularity  of  heart,  ii,  864 

of  heart's  action,  ii,  387 
Irritable  breast,  symptoms  of,  ii,  163 

heart,  symptoms  of.  ii,  389 
Irritation,  causes  of,  i.  90 

local,  a  cause  of  phthisis,  ii,  569 

nervous,  diagnosis  of,  i,  984 
Ischoemia,  optic  disks,  ii,  214 
Ischuria  renalis,  ii,  789 
Isotherm ic  lines,  it,  8-''4 
Itchiness,  ii,  806 

emulsion  to  relieve,  ii,  808 

relief  of,  ii,  807 
Itch,  ii.  882 

spider,  i,  217 

ova  of,  i,  219 


Jamaica,  ii.  870 

Japan,  ii.  874 

Jaundice,  definition,  ii,  712 

diagnosis  of,  ii.  718 

from  reabsorptinn  of  bile,  ii,  712 

from  suppre<<sion,  ii.  712 

mechanism  of,  ii,  712 

origin  of,  ii,  712 

pathology  of.  ii,  712 

symptoms  of,  ii.  718 

theories  of.  ii,  712 
^       trentment  of,  ii,  714 

urine  of,  ii,  718 
Jenner's  discovery  of  vaccination,  i,  399 
Jerking  respiration,  ii.  286,  287 
Jigger,   i,  219 
Jugular  veins,  pulsation  in,  ii,  301 


Karlsbad  waters,  i,  798 
Keratitis,  definition  of.  ii.  240 

causes  of  impaired  vi.sion,  ii,  241 

pathology  of,  ii,  240 

suppurative,  ii.  244 

symptoms  of.  ii.  244 
treatment  of,  ii,  244 

■yphilitic,  ii.  241 

trentment  of,  ii.  242 

varieties  of,  ii,  241 


Keratitis,  with  suppuration,  definition  of,  ii,  243 

pathology  of,  ii,  243 
Kidney,  amyloid,  ii,  770 

and  the  urine,  ii,  730 

connective  tissue  in,  ii,  766 

eputracted,  granular,  ii,  766 

diseases  of,  ii,  758 

gouty,  ii,  766 

granular,  ii,  766 

lardaceous,  ii,  770 

large  white,  ii,  768 

lesions  in  Bright^s  disease,  mixed,  ii,  772 

measurement  of,  ii,  690 

specific  weight  of,  ii,  690 

tubes,  cloudy  swelling  in,  ii,  780 

waxy,  ii,  770 

weight  of,  ii.  689 
Kidneys,  bulk  of,  ii.  690 
Kleptomania,  ii,  188 


Loohrymal  hernia,  i,  115 
Lachrymation,  ii.  218 
Lamp  used  for  laryngoscopy,  ii,  448 
Lardaceous  disease,  i,  129 

causing  intestinal  hemorrhage,  ii,  684 
kidney,  ii.  770 

morbid  anatomy,  ii.  770 
lesion,  analysis  of,  i,  132 

anatomical  characters,  i,  133 

results  of,  i.  134 

test  for,  i,  134 

where  found,  i.  135 
liver,  ii,  708 

bloodvessels  in,  ii,  710 

defined,  ii,  708 

diagnosis,  ii,  711 

gland-cells  in,  ii,  710 

morbid  anatomy,  ii,  709 

pathology  of.  ii,  708 

symptoms  of,  ii.  711 

treatment,  ii,  711 
names  for,  i,  180 
nature  of,  i.  180 

of  intestines,  ii,  682 

morbid  anatomy,  ii,  682 

symptoms  of,  ii,  684 
origin  of.  i,  185 
signs  of,  i,  186 
spleen,  definition  of.  ii,  430 

morbid  anatomy,  ii.  431 

pathology  of.  ii.  480 

varieties  of   ii,  481 
tumor  of  brain,  ii,  57 
Lnrva  of  tocnia  echinococcus,  i,  188 
Laudable  pus,  i,  95 
Laville's  liquid  and  pills,  i,  794 
Laws  of  epidemic  influence,  i,  653 
Laryngeal  mirror,  ii.  448 
mode  of  use,  ii,  449 
phthisis,  appearances  of,  ii,  460 

causes  of.  ii,  459 

diagnosis  of.  ii,  460 

pathology  of.  ii,  459 

prognosis  in.  ii.  459 

symptome  of,  ii,  459 

treatment  of,  ii,  460 
Laryngitis,  acute,  causes  of,  ii,  453 
pathology  of,  ii,  452 
prognosis  in.  ii,"458 
symptoms  of.  ii,  4f>2 
treatment  of,  ii,  458 
catarrhal  forms,  ii.  454 
chronic  granular,  ii.  457 
definition  of,  ii,  452 
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Laryngitifl,  erysi point 0119,  ii,  454 
glandular,  ii,  457 
macous,  pathology  of,  ii,  454 
trnobeotomy  in.  ii,  454 
Laryngophony,  ii,  286 
Laryngoscope,  ii,  447 

method  of  ezaminotion  by,  ii,    449 
position  of  patient,  ii,  44tt 
relation  of  parts  ns  8<^en  by.  ii,  450 
appearances  of  larynx  and  nares,  ii,  451 
instruments  used,  ii,  447,  448 
Laryngismus  stridulus,  definition  of,  ii,  143 
morbid  anatomy,  ii,  144 
pathology  of,  ii,  143 
symptoms  of,  ii,  143 
treatment  of.  ii,  144 
Larynx,  abscess  of,  ii.  461 
anscsthesta,  ii,  470 
and  nares,  appearances  of,  ii,  451 
benign  growths  in,  ii,  464 
contraction  of,  ii,  463 
diseases  of,  ii,  452 

motor  system,  ii,  467 
hyperfestbesia,  ii,  470 
necrosis  of  cartilages,  ii,  462 
neuroses  of,  ii,  467 
sensory  system,  diseases  of,  ii,  470 
ulcer  of,  ii,  457 

syphilitic  of,  ii,  457 
Latent  period  in  glanders,  i,  715 

of  hooping-cough,  i,  701 
pleurisy,  ii,  579 
scarlet  fever,  i,  437 
Latency  of  erysipelas,  i,  731 

of  poisons,  i,  335 
Lead-diffusion  through  the  body,  ii,  835 
palsy  defined,  ii,  835 
poisoning,  diagnosif,  ii,  838 

pathology,  ii,  835 

prognosis,  ii,  838 

source?  of,  ii,  8.'<6 

pjmptom?,  ii,   b37 

treatment,  ii,  8"i9 
Leared's«  double  stethoscope,  ii,  281 
Leprosy,  nna'5tbe?iia  in,  i,  873 
blood  jinaljj'e?.  i.  870,  871 
cau!'e5'  of.  i.  873 
diagno.««i3  of.  i,  874 
dunition  of,  i.  873 
forms  of,  i,  8fi'.' 
morbid  unatomy  of,  i,  869 
non-tuberculsited,  i,  869 
propno.-'i'*  in.  i.  874 
gyinptoui^  of,  i,  871 
treatment  of.  i,  874 
true,  acute,  i.  8«»8 

chronic,  i,  8»>8 

definition  <»f.  i,  8fi5 

peo^jraphical  dij^trihution  of,  i,  867 

prevalence  of.  i,  bt>S 
tuben'ulated.  i.  >»»9 
Lesions,  a!ialy>is  of.  i.  04 

causing  heuiiplepia.  ii,  75 
cardiac,  in  typhu.-*.  i.  474 
elementary  constituents  of,  i,  63 

in  ecreuia.  ii.  M»4 
embraced  under  alterations  of  dimension?, 

i,  liy 
from  penfa^toma  con-trictum.  i,  207 
fung\c.  signs  of.  i.  223 
healing,  in  pulmonary  phtliisis,  ii,  554 

in  oa-es  «'f  plague,  i,  5*^1 

in  ohr'  nio  dysentery,  ii.  ''46 

in  C'lnpVx  ca.«e-  ot  dysentery,  ii,  647 
ii;ducing  aj  (^  plrxy,  i,  1021 


Lesions  in  dysentery,  ii.  642 

in  fundus  of  eye,  signifi^ane*  of,  u,  214 

in  Rotheln,  i,  457 

local  anatomical  formi  of,  i,  975 
constitutional,   i,  975 
specific,  i,  975 

locality  of,  in  apoplexy,  i,  1027 
in  nervous  systens,  I,  981 

(localisation  oO  in  eearlei  fever,  i,  445 

meaning  of.  i,  239 

mixed,  in  Bright's  diaeaee,  ii,  772 

of  acne,  ii,  810 

of  brain-substance,  i,  987 

of  choroid,  optic  disk,  and  retina,  ii.  211 

of  optic  disk,  ii,  211 

of  pneumonia  leading  to  phtbitta,  ii,  546 

of  pulmonary  artery,  ii,  408 

(organic  changes),  i,  62 

pulmonic,  with  dysentery,  ii.  651 

secondary,  anatomy  of.  i,  819 

special,  in  enteric  fever,  i,  511 

specific,  in  iritis,  ii,  250 

syphilitic  of  mucous  membnuie,  i,  821 

tubercle,  healing  of.  i,  887 
Leucine,  ii.  692,  714 

pathological  relations  of,  ii,  755 

sediments  of,  ii,  754 
Leucocythaemia,  causes  oC  ii.  428 

condition  of  spleen,  it,  426 

definition  of.  ii,  424 

diagnosis  of.  ii,  428 

historical  notice  of,  ii,  424 

lymphatic  form,  ii,  427 

pathology  of,  ii,  424 

prognosis,  ii,  429 

symptoms  of,  ii.  428 

treatment  of,  ii,  429 
Leucocytosis,  i,  736 
Leukaemia,  i.  128 
Lice,  forms  of,  i,  212 
Lichen  defined,  ii.  797 

treatment  of,  ii,    798 

varieties  of.  ii,  797 
Lichens,  i,  220 

difference  from  fungi,  i.  220 
Liquefactive  degeneration,  i.  85 
Liquor  sanguinis,  exudation,  i,  77 

puris,  i,  9J) 
List  of  human  parasites,  i.  146 
Life.  Health,  Disease,  i.  52 
Light,  adju-^tmept  of.  for  laryngoscope,  ii,  44:? 

intolerance  of.  ii.  21S 
Lime  salts,  concreti>»n5  of  i,  231 
Limestone  rocks,  guitre  with,  ii,  417 
Line  of  heart's  sounds,  ii.  304 
Lipoma  of  brain,  ii.  57 
Lithia,  «alt«  in  gout.  i.  793 
Litbic  acid  («ee  I'nr  Acid),  ii,  747 

diathesis,  ii.  74»'» 
Lithuria.  ii.  74^^ 
Liver  absce-s.  causes,  ii.  6«>3 
defined,  ii.  o*.i2 
•  •pening  i.f,  ii,  695 
].ath.d'i:y.  ii.  6l»2 
p'ititinj  of.  ii.  rty5 
sytnpl"ra<.    ii.  *\*^ 
tre.it aient.  ii.   f'\*\ 

acute  aln-i  hy  --f.  ii.  oy2.  695 

>iu:k  of.  ii.  ♦••  " 

capsule  i'  fl  I'nm.itit'n.  ii.  '"'yl 

con^e«tei.  tre.itui-r.t  '»f.  ii,   702 
sym|  t-  m*  •-'*'.  li.  7*'2 

conje»;i'n  •■:'.  n.  7-  •.' 

di*e.»>e?  of.  i:    ''.'«> 

fat;v.  ii.  Ti^r*' 
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Liver,  inflammation  of  gland  stiiioture,  ii,  691 

interlobular  congestion  of,  ii,  700 

lardaceoas,  ii.  708 

pnthology  of,  ii,  708 

lesions  from    pentastoma  oonstriotum,   i, 
207 

measurements  of^  ii,  690 

pathology  of  enlargement,  ii,  700 

pigmented,  ii,  708 

specific  weight  of,  ii,  689 

syphilitio  legions,  i,  826 

waxy,  ii,   708 

weight  of,  ii,  690 
Lobular  pneumonia,  ii,  497 
Local  affections,  order  for   returning,  i,  310, 
311 

diseases,  i,  326 

arrangement  of.  i,  311 
general  nature  of,  i,  975 

injuries  (list  of),  i,  324 

lesions,  constitutional,  i,  975 
specific,  i.  975 

paralysis,  definition  of,  ii,  93 
varieties  of,  ii,  93 
Locality  of  cerebral  hemorrhoge,  i,  1024 

of  lesion  in  apoplexy,  i,   1027 

of  nervous  diseases,  i,  982 
Lockjaw,  ii,  108 

Locomotion,  diseases  of  organs  (list),  i,  321 
Locomotor  ataxy,  causes  of,  ii,  86 

defloitton  of,  ii,  83 

diagnosis  in,  ii,  86 

electricity  in,  ii,  87 

morbid  anatomy  in,  ii,  83 

pathology  of,  ii,  83 

prognosis,  ii,  86 

symptoms  of,  ii,  84 

treatment  of,  ii,  86 
Louse,  egg,  capsule  of,  i,  214 
Lousiness,  i,  2 1 3 

treatment  of,  i,  215 
Lumbago,  i,  777 
Lumbo-abdominal  neuralgia,  symptoms  of,   ii, 

163 
Lung  abscess,  definition  of,  ii,  527 

cicatrices  in,  ii,  554 

fibroid,  ii,  548 

degeneration  of,  ii,  513 

gangrene  of,  ii,  529 
sputa  of,  ii,  322 

gummata  in,  ii,  541 

hemorrhngtc,  infarction  of,  ii,  537 

pyocmio  inflammation,  ii,  528 

sclerosis,  ii,  548 
Lung,  simple  engorgement,  ii,  509 

structures  involved  in  disease,  ii,  438 

symptoms,  local,  in  pneumonia,  ii,  500 

syphilitic  lesions  of.  ii,  540 
Lungs  and  heart,  positions  of,  ii,  273 

cavern>formation  in,  ii,  558 

changes  in  position  of,  ii,  274 

diseases  of,  ii,  496 

epithelium  in  air-cells  of,  ii,  553 

function,  deficiency  of,  i,  896 

lesions   from   pentastoma  constrietam,    i. 
207 

passive  congegtion  of,  ii,  532 

sources  of  local  irritntion,  ii,  569 

seat  of  tubercle,  ii,  552,  553 

syphilitio  deposit  in,  ii,  540 
lesions,  i,  K26 

tubercle  forms  in,  ii.  552 
Lupus,  chronic,  i,  862 

definition  of,  i,  8A2 

diagnosis  of,  i,  863 


Lupus  ezedens,  1,  862 

prognosis  in,  i,  863 

symptoms  of,  i,  863 

treatment  of.  i,  863 
Lymph,  absorption  of,  1,  85 

aplastic  forms  in,  i,  83 

cells,  i,  84 

changes  in  its  elements,  i,  101 

corpuscular  forms  in,  i.  83 

croupous  forms  in,  i,  83 

forms  which  grow  in,  i,  82 

for  vaccination,  selection  of,  i,  420 

inflammatory,  i,  82 

vaccine,  nature  of,  i,  405 
Lymphatic  glands  in  leucocythsemia,  ii,  427 
Lysis,  i,  242 


Madras,  ii,  874 
Madura  foot,  ii,  826 
Malaria  and  malarious  fevers,  i,  345 
chlorosis,  i,  945 
effects  on  the  body,  i,  345 
persistent  pernicious  influences  of,  i,  S47 
poison,  animal,  i,  357 
altitudinal  range  of,  ii.  864 
and  malarious  places,  ii,  858 
infecting  distance,  ii.  864 
lateral  spread  of,  ii,  865 
nature  of,  ii,  860 
pernicious  influence,  ii,  883 
removal  and  neutralisation  of,  ii,  860 
Malarious  fevers,  i,  326 
causes  of,  i,  348 

conditions  for  development,  i,  349 
propagation  of,  i,  348 
three  forms  of.  i,  345 

yellow,  definition  of,  i,  608 
Malformation,  causes  of,  i,  233 

of  the  heart,  pathology  of,  ii,  383 

definition  of,  ii,  383 
of  the  germ,  i,  233 
Malformations,  classification  of,  i,  234 
definition  of,  i,  233 
origin  of,  i,  233 
pathology  of,  i,  233 
Malignant  cases  of  rheumatism,  i,  763 
cholera,  definition  of,  i,  611 
duration  of,  i,  664 
pnthology  of,  i,  611 
theories  of,  i,  611 
treatment  of,  i,  668 
vomiting  and  purging,  i,  664 
congestive  or   pernicious  remittent  fever, 

i,  598 
disease,  definition  of.  i,  841 
oedema  of  the  eyelids,  i,  721 
pustule,  definition  of,  i,  718 

anatomical  characters  of,  i,  721 
historical  notice,  i,  719 
pathology  of,  i,  719 
propagation  of,  i.  719 
symptoms  of,  i,  720 
treatment  of,  i,  722 
scarlet  fever,  symptoms  of,  i,  443 
Malt  extract,  constituents  of,  ii,  627 
Malta,  it,  868 

Mammilla  (male),  diseases  of  (list),  i,  321 
Management,  moral,  of  the  insane,  ii,  208 
of  disorders  of  intellect,  ii.  204 
of  epidemics,  rules  for,  i.  359 
of  system  indisense,  i,  967 
Mania,  definition  of,  ii,  181 
forms  of,  ii,  182 
hot  baths  in,  ii,  207 
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Mania,  hydrate  of  chloral  in,  ii,  208 

pathology  of.  ii,  181 

Bymptoins  of.  ii.  182 

transitoria.  ii,  204 

weight  of  brain  in,  ii,  175 
Marasmus,  i,  122 
Mnrgario  acid,  i,  229 
Margarine,  i,  229 
Margaroid  tumor  of  brain,  ii,  57 
Mastodynia,  symptoms  of,  ii,  163 
Mauritius,  ii,  872 

Means  and  instruments  of  research,  i,  63 
Measles,  bodily  temperature  in,  i,  425 

camp,  of  American  armies,  i,  429 

causes  of.  i,  431 

combined  with  scorlet  fever,  i,  454 

complications  of.  i.  427 

definition  of,  i,  424 

diagnosis  of,  i,  430 

eruption  of.  i,  425 

infecting  distance,  i,  431 

of  pork,  i.  187 

pathology  of,   i.  424 

prognosis  in,  i.  430 

propagation  by  contagion,  1,  431 
by  fomites,  i,  431 

symptoms  of.  i,  428 

treatment  of,  i,  432 
Measly  pork,  i,  187 
Measurement  of  chest,  ii,  277 

of  solid  abdominal  viscera,  ii,  689 

of  spleen^  ii.  690 
Measurements  of  kidneys,  ii,  690 

of  liver,  ii.  690 
Mechanical  and  passive  congestion,  difference 
between,  i,  107 

congestions,  i.  106 
results  of,  i.  107 
Mechonism  of  cirdiac  murmurs,  ii,  305 
Mediate  percussion,  ii,  279,  281 
Medical  constitution,   i,  278 

pcoj;r:i|>hy.  ii.  So-i 

research,  characteristics  of,  i.  60 
Medicine,  a  hisiorv  of.   in  morbid  anatomy,  i, 
(U) 

a  productive  art.   i.  57 

as  an  art.  i,  4l> 

as  a  science,  i.  49 

••  institutes.'  i,  (iO 

its  stutly.  i.  4i> 

practical  character  of,  i,  60 

sv>tematic.  i,  297 

systems  of,  i.  5t> 

"  the»)ry  *'  of.  i.  50 
Mediterranean  stations    ii,  SOS 
Medullary  cancer,  i.  >62 

elements  of.  i.  S53 

sarcoma,  i.  S.')4 
Melanirmia.  i,  127 
Melancholia,  definition  of.  ii,  1S5 

hypochini.l- i;ical.    ii.  1S7 

noslalj:ic.  ii.    ISS 

patho!»»sry  *•!'.  ii.   IS.> 

phen«»mena  o\\  ii,   1S6 

religi«>us     ii.   Is7 

symptom*  «»•'.  ii.  1S5 

varieties  of.  ii,  1^7 
Melanosis,  i.  >3fi 

spurit'US.  i.  sr>^ 
Melanotic  cancer,  i.  *«5i^ 

elfmeni*  <'t'.  i.  *»'»*^ 
Melasma  .\'lilis.>nii.  ii    4-'2 
Melituria.  dfVe!o}.ra«*nt  ■>t\   i.  914 
Membrane.  ad\  fntiliou*.  i.  S4 

dy>menarrheal,  i,  S4 


Membrane,  false,  i,  84 

in  croup,  structare  of,  ii,  440 

pyogenic,  i,  95 
Membranes  and  brain,  diseases  of,  i.  993 
Meningeal  diseases,  diagnosis  of,  i,  9S3 
Meningitis,  causes  of,  i,  998 

chronic,  of  aged,  i,  1003 

definition  of,  i,  995 

diagnosis  of.  i,  999,  1003 

fever  of.  i.  998 

forms  of,  i,  996 

mental  phenomena,  i,  999 

morbid  anatomy  of,  i,  996 

motorial  phenomena,  t,  999 

of  delirium  tremens,  i,  998 

of  gout,  i,  998 

of  inniolatio.  i,  998 

of  rheumatism,  i.  998 

optic  nerve  in,  ii.  213 

pathology  of.  i,  996 

sensoriol  phenomena,  i,  999 

spinal,  ii,  63 

symptoms  of  simple,  i,  998 

treatment  of,  i.  1003 

tubercular,  i,  997 
in  adult,  i,  1001 
in  children,  i.  1000 
mental  phenomena,  i,  1000 
motorial  phenomena,  i,  1000 
pathology  of.  i,  1005 
sensorial  phenomena,  i,  1000 
Menorrhagia,  i,  1 10 
Mental  phenomena  of  brain-softenio^,  i,  1014 

in  encephalitis,  i,  995 

in  tubercular  meningitis,  i,  1000 

of  meningitis,  i.  999 

symptoms  of  cerebral  softening,  i,  995 
Mercury  in  inflammaiion,  i,  294 

influence  of,  in  iritis,  ii,  253 

in  syphilis,  i,  830 
Metastasis,  i.  SO 

Meta.«5tatical  dyscra'iap.  i.  7.14.  736 
Meteorological  conditions  regarding  cholera,  i, 

624 
Methodical  nosology,  i.  297 
Methods  of  hlooil.'ttinjf,  i.  293 
Miasmatic  fevers,  i.  .'i2'> 
Microscope,  province  t»r  u«es  of.  i,  60 

appearances  in  acute  Bright'a  disease,  ii 

characters  of  cancer,  i.  S47 
of  sputa,  ii,  .121 
of  tubercle,  i.  *»*»0 

eximination  of  urine,  ii,   742 

structure  of  casts  of  brom^hial  tnb^s.  ii,  4S3 
Microsporon  Audouioi.  ii.  >17 

furfur,  ii.  S24 
Mind,  clas-'itication  of  its  dis  »rderf,  ii,  179 
Misrraine.  sympt>Qi"«  of.  ii.   \ri] 
Migrations  of  parasite-,  i.  U** 
Miliaria  crystallina.  ii.  -oO 

definition  "f   ii.  ~'.''* 

path'>:'»^y  'f.  ii.  Tv9 

sympN'tn*  oi    ii.  "•  •• 

treatiner.t  of.  ii.  hi»i 
Miliary  f'-vfr.  ii    ^"  ' 

tuber.'>.  >»';i:   -f.  v.  -*52 

tuberou''  >>    a*u:e.  ii.  5**5 
llllarv  o]  M-J.i  :i:lA     l\   2Z> 
Milk-leV.  ii.   r.  4 

"Milk  spots   "  or;   t  ^-i 'jinijurn.  ii.  328 
Mimic  f.K'i'k!  \  y'^y    '•■    -* 

«p»sm  'f  'h-f  ! » •■»    ■      1*2 
Mineral  .iec-r-'*::   c    :    ':•> 

diiiinci  rr.'ci  o?sii:a;ion,  i.  126 
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Mineral  spring?,  infloenoe  of.  i.  792 

in  goat,  rules  as  to,  i.  792 
waters,  composition  of,  i,  792 

of  Aix.  i.  793 

of  Bnden-Bnden,  i,  793 

of  Bath,  i.  793 

of  Buxton,  i,  793 

of  Oastein,  i,  793 

of  Karlsbad,  i,  793 

of  Neuennhr,  i,  793 

of  Pyrinont.  i,  793 

of  Spa,  i.  793 

ofToplitt,  i.  793 

of  Vichy,  i,  792 

of  Wie5»baden.  i.  793 

of  Wildbad,  i.  793 
Mitral  murmurs,  ii,  305 

obstruction  and  results,  ii,  348 

compensations  in.  ii,  348 
murmurs,  pulse-trace  of,  ii,  348 
regurgitation    and    its    oompensation,    ii, 
361 

and  results,  ii,  351 

pulse -traces,  ii.  361 
Talve  murmur,  ii,  309 
Mixed  chancres,  i,  805 
Mode  of  percussing,  ii,  279 
Modes  of  fatal  termination  in  typhus,  i,  477 
Modification  induced  by  vaccination,  i,  388 
Modified  smnll-pox.  definition,  i.  388 
Molimina  hemorrhagicum.  i,  1 1 1 
Monocrotous  pulse-trace,  ii,  318 
Monomonia,  ii.  18-1 

weight  of  brain  in,  ii,  175 
Moral  idiocy,  ii,  196 
insanity,  ii,  190 

diagnosis  of.  ii,  197 

question  of,  ii,  197 
management  of  insiine,  ii.  208 
Morbid  alterations  (lesions),  i.  53 
anatomist,  his  object,  i.  62 
anatomy,  i,  53,  55 

different  account*  in  dysentery,  ii,  640 

furnishes  a  history  of  medicine,  i,  60 

in  acute  hydrocephalus,  i.  1006 

in  acute  rheumatism,  i.  755,  758 

in  Addison's  disease,  ii,  436 

in  brnin  otrophy,  Ii,  54 

in  Bright's  disease,  ii,  765 

in  cases  of  diarrhoeii.  ii.  676 

in  cerebrn-spinal  meningitis,  i,  494 

incheloid.  ii,  812 

in  chorea,  ii,  147 

in  choroiditis,  ii.  259 

in  chronic  dysentery,  ii,  646 

in  complex  dysentery,  ii,  647 

in  diphtheria,  i.  686 

in  disorders  of  ih^  intellect,  ii,  174 

in  glanders,  i.  712 

In  Ilodgkin's  disease,  ii.  430 

in  hooping-cough,  i,  696 

in  hydrophobia,  ii.  115 

in  ichlhJo^is,  ii.  811 

in  locomotor  ataxy,  ii,  83 

in  maliiria.  i.  346 

in  nervous  di«iea«es.  i,  985 

in  p!«ori{l^is.  ii,  798 

in  pni*umoni:i.  ii.  509 

in  pu«»rpfral  Uvr,  i,  748 

In  pycomia.  i.  740 

in  «pinal  meningitis,  ii,  64 

in  sunstroke,  i.  |tlt8 

in  tetanut),  ii.  105 

lard.-iceoiis  di!«i»ase  of  intestines,  ii,  682 

of  acute  atrophy  of  liver,  ii,  698 


Morbid  anatomy  of  angina  pectoris,  ii,  385 

of  arterial  occlusion,  ii,  397 

of  ascites,  ii,  725 

of  atrophy  of  heart,  ii.  371 

of  brain  hypertrophy,  ii,  53 

of  brain  tumors,  it,  55 

of  beriberi,  i,  952 

of  bronchitis,  ii,  473 

of  chronic  malarial  tozsmia,  i,  603 

of  cirrhosis,  ii,  704 

of  complex  dysentery,  ii,  647 

of  croup,  ii,  440 

of  diabetes,  i,  914 

of  eczema,  ii,  805 

of  encephalitis,  i,  993 

of  endocarditis,  ii,  349 

of  enteric  fever,  i,  510 

of  enteritis,  ii.  629 

of  erysipelas,  i,  726 

of  farcy,  i,  717 

of  fatty  heart,  ii,  372,  377 

of  goitre,  ii,  416 

of  gout,  i,  784 

of  granular  kidney,  ii.  766 

of  hodmonhoids,  ii,  662 

of  heart  hypertrophy,  ii,  359 

of  herpes,  ii,  801 

of  infantile  convulsions,  ii,  122 

of  inflammation  of  brain,  i,  1011 

of  intussustception,  ii,  668 

of  iritis,  ii.  249 

of  lardtioeous  kidney,  ii,  770 
liver,  ii.  709 
spleen,  ii,  431 

of  laryngismus  stridulus,  ii,  144 

of  leprosy,  i,  869 

of  liver  congestion,  ii,  701 

of  malignant  cholera,  i,  641 

of  meningitis,  i,  996 

of  myocarditis,  ii,  356 

of  paralysis  of  insane,  ii,  190 

of  pericarditis,  ii.  325 

of  pleurisy,  ii,  577 

of  pulmonary  phthisis,  ii,  543 

of  retinitis,  ii,  263 

of  scarlet  fever,  i,  434 

of  sclerotitis  ii,  245 

of  scurvy,  i.  929 

of  suppurative  nephritis,  ii,  785 

of  small-pox,  i.  377 

of  tubercle,  i,  879 

of  valve  di!>e;ise,  ii,  347 

province  of,  i.  62 
appearances  in  arachnitis,  i,  996 
histology,  i,  53 
material,  analysis  of,  i,  64 
phenomena,  i,  53  ^ 

poison,  active  principle,  i,  330 

specific,  i.  329 
processes,  complex,  i,  66 
sounds  of  the  heart,  ii.  305 

of  the  voice,  ii.  293 
states,  complex,  i,  67 
thoracic  sounds,  ii.  291 
Morbus  mucosus,  i,  153 
Morphia;  hypodermic  injection  of,  ii,  208 

endemic  use  of,  ii,  2t)7 
Mortality  and  i*ic'kne.«s  of  British  troops,  ii,  867 
at  army  station«,  ii.  877.  878 
among  insane,  ii,  203 
from  phthisis  in  armies,  ii,  571 
in  cerebro-spinal  meningitis,  i,  499 
Mortification,  i,  104 
dry.  i.  104 
humid,  i,  104 


940 


INDEX. 


Motor  and  ^ensiflo  power,  coordination  of,  i,  981 
Motorial  phenomena  in  tubercular  meningitis, 
i,  1000 

of  brain  softening,  i,  1014 
of  meninf^itis,  i,  999 

symptoms  of  cerebral  softening,  i,  995 
Mouth,  diseoses  of,  ii.  592 
Movements  of  pupil,  ii,  248 

of  thorax,  ii,  277 
Mucin,  i,  81,  94 
Mucinous  exudation,  i,  94 
Mucus  and  pus,  relation  of,  i,  94 

corpuscle,  i,  68 

cysts,  i,  142 
Mucous  fever,  i,  528 

laryngitis,  causes  of,  ii.  455 
pathology  of,  ii,  454 
symptoms  of,  ii,  455 
treatment  of,  ii,  455 

membranes,  eryMpelas.  i,  729 

membrane,  oyphilitic  lesions  of,  i,  821 

papules,  i,  821 

patches,  i,  821 
Multiple  absces9es,  i.  734 
Mumps,  definition  of.  i,  704 

pathology  of,  i,  704 

symptoms  of,  i,  705 

treatment  of,  i,  705 
Murmur,  diastolic  ventricular,  ii,  309 

mitral,  ii.  306 

of  aortic  valve,  ii,  309 

of  mitral  valve,  ii,  309 

of  pulmonary  artery  orifice,  ii,  309 

of  tricuspid  valve,  ii.  309 

presystolic,  ii,  349 

position  of,  ii.  349 
quality  of,  ii,  349 
seat  of,  ii.  349 

tricuspid,  ii,  306 
Murmurs,  nntpmic.  i,  942 

arterial,  i.  943 

cardiac,  i,  ^U3 

classification,  ii.  306 
mech»ini<m  of.  ii.  305 

frequency  of  heart'.'*,  ii.  309 

of  endocarditis,  ii.  .'{43 

of  friction  about  the  heart,  ii,  311 

of  the  heart,  ii.  305 
areas  of.  ii.  .UJS 
comhin.ition?  of.  ii.  306 

practical  point*  relative  to,  ii,  309 

pericardial,  ii,  311 

venous,  in  anirmin.  i.  943 

ventricular  svstolic,  ii,  309 
Muscle  sugar,  i.  \*\^ 

syphilitic  node  in.  i.  823 
Muscles,  conditions  of  in  paralysis,  ii,  74 
Muscular  atrophy,  progressive,  ii,  S7 

power,  perversion  of.  i.  9^0 

progressive  atrophy,  i,  122 
Mycelium,  i.  22(» 
Mycetoma,  definition,    ii.  S25 

pathologv  of.  ii    S2o 

symptom*  of.  ii.  <.10 
Mvcosis  intestinalis.  ii.  ^76 

a  onu-^e  of  diarrhcea,  ii,  676 
Mydriatics,  ii.  2.'»2 
Myelitis,  oauses  <>f.  ii.  71 

definition  •  f .  ii.  ''•''> 

diagni^^'is  in.  ii.  70 

elecirici:y  in  it<  treatment,  ii.  72 

morbid  an.it'tny.  ii.  ^7 

para]  leji.n  :ri">ai    ii    7*^ 

paraiyi*  fr.  tn.  ii.  7i« 

j^albv'iogy  «.f,  ii.  66 


Myelitis,  prognosis  in,  ii,  71 
symptoms  of,  ii,  67 
treatment  of,  ii,  71 

Myocarditis,  alcoholic,  i,  823 
cause  of,  ii,  357 
definition  of,  ii.  356 
interstitial,  i,  823 
morbid  anatomy  of.  ii,  357 
of  rheumatism,  i,  823 
pathology  of,  ii,  356 
symptoms  of,  ii,  357 

Myositis,  interstitial,  i,  823 

Myotics,  ii,  252 

Myxomata  of  brain,  ii,  56 


Nabothian  cysts,  i,  142 

Nail,  favus  of,  ii,  819 

Nails,  syphilitic  affections,  i,  822 

Names  for  lardaceous  disease,  i,  130 

Naming  of  diseases,  i,  299 

of  fevers,  i,  241 
Natural  history  of  disease,  i,  53 

of  fevers,  i,  240 

of  pneumonia,  ii,  497,  498 

respiratory  and  vocal  souodj,  ii,  28i 

small-pox,  i,  379 

sounds  of  respiration  and  Toiee  in  iMtlik, 
ii,  290 
Nature  of  constitution,  i,  373 

of  cerebro-spinal  meningitis,  i,  502 

of  cholera  infuntum,  i,  682 
morbus,  i,  678 

of  contagion,  i.  751 

of  diseases,  i,  53 

constitutional,  i.  373 

of  endemic  influence,  i.  352 

of  epidemic  influence,  i,  343,  355 

offerer,  i,  241 

of  infection,  i,  751 

of  lardaceous  disease,  i,  130 

of  local  dise;ises.  i.  975 

of  malaria,  ii.  SrtO 

of  mineral  defeneration,  i.  126 

of  nervous  diseases,  i.  9S4 

of  pandemic  influence,  i.  352.  356 

of  sraall-p')x  eruption,  i.  378 

of  tubercle  inoculation,  li,  551 

of  vaccine  lymph,  i.  405 

of  venom  secreted  by  serpents,  i,  365 
Xecnemia.  i.  104 
Necrobiosis,  i,  123 
Necrosis,  i.  I  04 

of  cartilages  of  l.^rynx.  definition,  ii,  462 
patholof^T  of.  ii.  4*^2 
symptoms  of,  ii,  4'»3 
treitment  of.  ii.  4^3 
"Needles  at.d  pin«.*    ii.  1<»5 
Nephritic  retiniti*.  ii.  2<^4 
Nephritis,  o.n.irrhal.  ii.  78*^ 

chronic  de*  luamaiive,  ii,  766 

interstiii  il.  ii.  7>-S 

p.Arenchvmitou*,  ii.  7"»S 
Nerve  an  i  h-ain.  ch«'-n'-al  .:v>mpo«itioo.  i.  977 

CT»titaer.!-    i    VT7 
Nerve  arr\ri.r*ru'*r.:«  •  t  'ht  be"*'!,  ii,  3i»2 

^-<wer    >   UT?     f    :r  c   rl,  i,  SSI 
Nerve*     i'«'»^*-*     f     i    '•"* 

tT'-iiti:  fir-:    ••  »    •:".  i.  91 
Nervc'U*  ai'  :  >^y    •.  l*-2 

cer.Tre*    :     .  *  ' 

disea-i-*    •»  •  :!f .  :    iJ*-4 
o\-    :  ".  •    i    i**; 

in  jr   ajs.  i.  v>7 
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Nerroas  disenses.  loonlity  of,  i,  982 
morbid  aniitoroy  of,  i,  985 
nature  of.  i,  984 
symptoms  in  Bright's  disease,  ii,  776 

in  fever,  i,  90 
system,  diagnosis  of  diseases,  i,  982 
diseases  of.  i,  976 
functional  diseases,  ii,  105 
in  fever,  i,  267 
list  uf  diseases,  i,  312 
patholoj^y  of  diseases  of,  i,  976 
physical  conditions,  i,  988 
physiological  phenomena,  i,  980 
Nett1e.rai>b,  ii,  797 
Neuenabr  waters,  i,  793 
Neuralgia,  causes  of,  ii,  164 
oervico-braobial,  ii,  163 

occipital,  ii,  163 
crural,  symptoms  of,  ii,  163 
definition  of,  ii,  159 
diagnosis  in,  ii,  165 
facial  symptoms  of,  ii,  159 
intercostal,  symptoms  of,  ii,  162 
lumbo-abdoroinal  symptoms,  ii,  163 
painful  points  in,  ii,  162 
pathology  of,  ii,  159 
prognosis  in,  ii,  164 
symptoms  of,  ii,  159 
symptoms  characteristic  of,  ii,  163 
treatment  of,  ii,  165 
use  of  electricity  in,  ii,  167 
varieties  of.  ii.  159 
Neuroses,  i,  239.  985 

of  larynx,  ii,  467 
Newfoundland,  ii,  869 
New  Zealand,  ii,  873 
Night  blindness  in  scurvy,  i,  934 
Nitrogenous  food,  daily  amount  of,  i,  960 
Nits,  i,  214 

Node  in  muscle,  gummy,  i,  823 
Node$>,  syphilitic,  i,  820 
in  bones,  i,  823 
.   Noma,  ii,  593 
Nomenclature  as  to  syphilis,  i,  802 
new.  origin  of.  i,  306 
of  Bright's  disease,  ii,  763 
of  cancer,  i,  850 
of  diseases,  i,  297,  299 

tabular  view  of,  i,  310 
of  insiiuity,  ii,  172 
plan  of,  i.  307 
Non-restraint  system,  ii,  209 
Nose,  dineiises  of  (list  oQ,  i«  313 
Noso-geography,  ii,  h53 
Nosologist,  his  object,  i,  63 
Nosology,  aim  and  objects  of,  i,  297 
aim  of,  i,  305 
future  pronpfcts  of,  i,  309 
methodical,  i.  297 
present  sUiie  of,  i,  305 
Nostalgic  meliin<^holy,  ii,  188 
Nova  Scotia  and  New  Brunswick,  ii,  869 
Nutmeg  liver,  ii,  7t)0 
Nutrition,  centres  of.  i,  97 

in  relation  to  hypertrophy,  ii,  362 
Nutritive  values  of  <lietaries.  i,  961 
of  foods,  i    ur)0.  961,  962 
of  salted  meat,  i,  961 
Nyctalopia  in  scurvy,  i.  934 


Obstruction  of  bowel,  peristalsis  in,  ii,  666 
of  pulmoniiry  orifice,  ii,  349 
of  the  intestines,  definition  of,  ii,  665 
of  tricuspid  orifice,  ii,  349 


Objective  and  subjective  symptoms,  ii,  320 

phenomena,  i,  54 
Occlusion  of  arteries,  definition,  ii,  397 
forms  of,  ii,  397 
pathology  of,  ii,  397 
(Edema,  i,  67,  950 

of  conjunctiva,  ii,  218 
of  glottis,  definition,  ii.  461 
pathology  of.  ii,  461 
treatment  of,  ii,  462 
of  infiammation,  i,  73 
(Edematous,  i,  81 
tissue,  i,  115 
(Esophagitis,  definition  of,  ii,  608 
diagnosis  of,  ii,  609 
pathology  of,  ii,  608 
prognosis  in,  ii,  609 
symptoms  of,  ii,  609 
(Esophagus,  diseases  of.  ii,  608 
(Estrus  bovis,  i,  211 
hominis,  i,  211 
Old  abscess,  i,  95 
Old  age,  death  from,  i,  279 
Olein,  i,  229 
Onyx,  ii,  244 

Opening  of  liver  abscess,  ii,  695 
Operations  for  relief  of  goitre,  ii,  420 

of  paracentesis,  ii.  586 
Opium  in  inflammation,  i,  295 
Ophthalmia,  ii,  216 

after  measles,  i,  431 
bellica,  ii.  223 
catarrhal,  ii.  219 
Egyptian,  ii,  223 

granular,  inoculation  of  pus  in,  ii,  239 
pathology  of,  ii,  233 
prognosis,  ii,  238 
symptoms  of,  ii,  236 
treatment  of,  ii.  238 
internal,  ii,  259 
military,  ii,  223 
phlyctenular,  ii,  221 
postfebrile,  ii,  242 
purulent,  ii,  223 

diagnosis  of,  ii,  228 
examples  of  contagion,  ii.  226 
prevention  of.  ii.  230 
prognosis  in,  ii.  228 
treatment  of,  ii,  228 
in  infants,  ii,  231 

pathology,  ii,  23] 
symptoms,  ii,  231 
prognosis,  ii,  232 
pustular,  ii.  221 
scrofulous,  ii,  221,  241 
strumous,  ii,  221 
Ophthalmitis,  post-febrile,  i,  559 
Ophthalmoscope,  necessity  for  its  study,  ii,  211 
Ophthalmoscopic  appearances  in  choroiditis,  ii, 
259 
appearance  of  retina,  ii,  263 
changes  in  choroiditis,  ii,  260 
in  optic  nerves,  ii,  58 
Opisthotonos,  ii.    108 
Optic  disks,  ischacmia  of.  ii,  214 
disk,  lesions  of,  ii,  212 

retina  and  choroid,  lesions  of,  ii,  21 1 
nerve  in  Bright's  disease,  ii,  214 

in  meningitis,  ii.  213 
nerves,  ophthalmoscopic  changes,  ii,  58 
neuritis,  with  consecutive  atrophy,  ii,  212 
Orchitis,  gummy,  i.  822 
Organic  theory  of  cholera,  i,  635 
Organizations,  scrofulous  characters  of,  i,  888 
Organs,  situation  in  thorax,  ii,  2tt7 
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Orgnns,  weight  of  in  relatioa  to  body,  ii,  689 
Orifices  of  henrt,  dimensions  of,  ii,  296 

po8ition  of.  ii,  295 
Origin,  constitutional,  of  aoate  rheumatism,  !, 
753 

of  dropsy,  i,  1 16 

of  epitbelioinatn,  i,  855 

of  Iardaceou8  disease,  i,  135 

of  malformations,  i,  233 

of  new  nomenclature,  i,  306 

of  puerperal  fever,  i.  746 

of  purulent  ophthalmia  in  infants,  ii,  231 

of  specific  diseasei*,  unknown,  i,  329 

of  typhoid  fever,  i,  537 

of  typhus  fever,  i,  486 

spontaneous,  of  disease,  i,  330,  354 
Orthopnoea,  ii,  488 
Ossification  of  arteries,  ii,  392 
Osteo-nrthritis,  chronic,  definition,  i,  796 

pathology  of,  i,  796 

symptoms,  i.  796, 
Osteoid  cancer,  i,  858 
Osteophytes,  i.  797 
Otorrhcea  with  meningitis,  i,  997 
Outline  figures  of  the  body,  ii,  26 
Ova  of  bothriocephalus  latus,  i,  179 

of  distomata,  i,  203,  206 

of  itch  spider  in  different  stages,  i,  219 

of  round  worms,  i,  150 
incubation  uf.  i,  151 

of  tape-worm,  feeding  animals  with,  i,  191 

source  of,  in  ration  b**ef,  i,  195 

tape- worm,  dissemination  of,  i,  182 
structure  of.  i,  183 
Overfeeding,  efi"ect8  of,  i,  963 
Ovine  variola,  i,  402 
Oxalate  (»f  lime  concretions,  i.  231 

calculi,  ii,  754 

its  forms,  ii,  752 

pathological  relations,  ii,  753 
Oxaluria,  ii,  Inli 

symptoms  of,  ii.  754 

treatment  of,  ii,  754 
Oxyuris  vermicuhiris,  i,  176 


Pain  in  conjunctivitis,  ii.  218 

in  thoracic  disease,  ii,  323 
Painful  ])oitits  in  neuralgia,  ii,  162 
"  Pains,'  i,  li)'t,  77vS 
Palate  and  fauces,  diseases  of,  ii,  599 

s<)ft.  adhesion  of.  ii,  iU)5 
Palpation  of  abdomen,  ii.  Oil 
or  chest,  ii,  278 
of  heart,  ii,  300 
Palpitiiiion,  iiulependent  <»f  cardiac  disease,  ii, 
324 
in  thoracic  di.scase.  ii.  324 
of  cardiac  disease,  ii,  3:!4 
of  heart,  ii,  30.') 

defniilion.  ii.  3S7 
diagnosis  of.  ii,  300 

pro;:nosis  in,  ii.  390  I 

treatment,  ii,  300  ! 

Palsv  of  heart,  ii.  4  I  I 

scrivener's,  causes  of,  ii.  102 
definition  of.  ii,  101 

patholoiry  of,  ii.  Hi2  I 

symptoms  of,  ii.  102 
treatment  of.  ii.   I(>3 
Pandemia  inllumce,  nature  of.  i,  352,  356 
Pannus.  ii,  21*2 
Paracente,-^i>.  ii,  .'>S2 

by  Bowilitoh  s  syringe,  ii,  5*^0 
indications  for,  ii,  5>7 


Paracentesis  in  pericarditis,  ii,  336 

operotion  of.  ii.  586 
Paralysie  ambitiease,  ii.  191 
Paralysis  agitans,  ii.  145 

by  pressure  on  a  nenre,  ii,  105 

causes  of,  ii,  73 

definition  of,  ii.  73 

due  to  cerebral  lesion,  ii,  98 

facial,  causes  of.  ii,  97 

definition  of,  ii,  94 

diagnosis,  ii,  100 

pathology  of,  ii,  94 

phenomena  of,  ii,  94,  99 

prognosis,  ii,  100 

symptoms  of,  ii,  97 

use  of  electricity,  ii.  101 
from  lathyrus  sativus,  ii,  851 

pathology,  ii,  851 

symptoms,  ii,  852 

treatment  of,  ii,  852 
from  myelitis,  ii,  70 
general,  ii,  190 
in  apoplexy,  i,  1031 
infantile,  definition  of,  ii,  92 

diagnosis,  ii,  93 

duration  of.  ii.  92 

pathology  of.  ii,  92 

symptoms  of.  ii,  92 
glosso-Iaryngeal.  definition,  ii,  103 

diagnosis,  ii,  104 

pathology  of,  ii,  103 

prognosis  in,  ii,  105 

symptoms,  ii.  104 

treatment  of,  ii,  105 
glosso-pharyngeal.  ii.  103 
local,  definition  of.  ii,  93 

varieties  of,  ii,  93 
muscle.4.  conditions  of,  ii,  74 
of  glottis,  ii,  467 
of  insane,  ii,  100 

body  temperature,  ii.  194 

causes  of,  ii.  194 

definition  of.  ii.  190 

diagnosis  of  ii,  195 

duration  of,  ii.  194 

birmatoma  of  dura  mater,  ii.  194 

morbid  anatomy  of,  ii,  190 

pathology  of,  ii,  190 

symptoms  of,  ii,  192 
of  muscles  of  vocal  cords,  ii,  467 

pathology  of.  ii,  467 

treatment  of.  ii.  467 
of  serratu>  muscle,  ii.  105 
patholosry  of,  ii.  73 
reflex,  ii,  78 

and  myelitic,  diagnosis  of.  ii,  81 

in  upper  parts,  ii.  SO 
typical   forms  of,  ii,  74 
Paralysis  musculaire  atrophique,  ii.  S7 
Paralytic  affections  of  mu.<*cles  of  vocal  cords, 
11.  4t»< 
stroke,  ii,  75 
Paraplegia,  definition  of,  ii,  78 
from  mvelitis.  ii,  78 
galvanic  electricity  in.  ii.  83 
pathology  of,  ii,  78 
reflex,  ii.  78 

causes  and  forms  of,  ii.  79 
treatment  of,  ii.  82 
Parasites,  accidentnl.  ii.  207 
cystic,  i.  ISO 
fluke-like,  i.  202 
human,  list  of.  i.  146 

immature  to  be  distinguished  from  matore. 
i.  145.  147 
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fatsal  dnimnl  i*iiag*ii  for  «*i|tbinE  patlacU, 

II,  731 
Pathogen;.  I.  iH 
PBLhognomoniB  orielii.  i,  51 
PathologleiiL  hiHtiLosy,  i,  :,i 


:  ii,  i»7 
rold,  ii.470 


Itright     dl...n.-,  )i,TII-1 
goul,  i,  77» 
lBrFnxltl>,  Jl,  Hi 

rliDuninlioiD,  1,  TM 


log]'  of  npoploi;,  i,  1021 


Drijcbt's  Htxe>B>.  il.  7SS 
lironehlnl  ontKirh.  ii,  170 
braDohtlli.  U.  4  3 


fluid,  i 


bnl  pne 


SO 


.  ii.  ilO 


poi.  i.  til 
chloriHan  in  urin«,  ii,  733,  734 
ohloroii*,  i.  S47 
oborea.  ii.  I4& 
l:bo[oiditi^  ii.  2bff 


J,lr..eBph»l. 


i,  700 


lie,  ii.  084 
lloid,  i,  SSI 
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Qitipuilon.  ii.  OSK 
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pui.  i.  300 
iiiiai,  I,  VOS 
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PutboloKj  of  tiopfalhslDiio  bronchtmli 
ofextritviaalidn  nf  blood,  i,  1U8 
orrncialpnroljnii,  ii,  Si 
off.r«j.  i.  717 
offntljliier,  ii   707 
offrbriculii,  i.  S8Z 


of  fundi 

n«1  diitMt 

,i,  238 
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1,   103 
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pnruiitio  difaaH.  i.  IIS 
paHira  eongealion,  i,  103 
pcmphiitn''  >'<  B" 
pcriearditli.  ii,  tU 
urrilonltia,  Ii,  7S3 
phKgadena.  i.  !2I 
pharjogltit,  ii.  <I03 
phlabitia.  11,  410 
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Pathology  of  spinal  heroorrhiige,  ii,  73 

meningitis,  ii,  63 
of  splenitis  ii.  422 
of  stomtititis,  ii,  592 
of  sulphuric  acid  in  urine,  ii,  738 
of  sunstroke,  i,  1040 
of  suppurative  inflnromation,  i.  94 

nephritis,  ii.  785 

pericarditis,  ii,  336 
of  synovial  rheumatism,  i,  776 
of  syphilis,  i,  799 

of  syphilitic  deposit  in  lung,  ii,  540 
of  tetanus,  ii.  105 

of  thrombosis  and  embolism,  ii,  398 
of  thrush,  ii,  593 
of  tinea  decalvans,  ii,  817 

favosa,  ii,  819 

versicolor,  ii,  824 
of  true  leprosy,  i,  865 
of  tubercular  meningitis,  i,  1005 

pericarditis,  ii,  337 
of  tumors  of  brain,  ii,  55 
of  typhlitis,  ii.  633 
of  ulcerative  inflammation,  i,  92 

stomatitis,  ii,  592 
of  ulcer  of  larynx,  ii,  457 
of  ulcer  of  the  tongue,  ii,  596 
of  area,  ii,  738 
of  uric  acid,  ii,  740 
of  urinary  deposits,  ii,  742 
of  urticaria,  ii,  797 
of  white  softening  of  brain,  ii,  54 
of  yellow  softening  of  the  brain,  i,  1017 
province  of,  i,  50 
registration  of  facts,  !,  50 
special,  i,  326 

and  general,  i.  49,  50,  53 
speculative,  i,  51 

the  basis  of  mtionnl  practice,  i.  51 
Pearl-like  tumor  of  brain,  ii,  57 
Pectoriloquy,  ii,  286 
Pediculido),  i,  212 
Pedioulus  capitis,  i,  213 
corporis,  i.  215 
palpebrarum,  i,  214 
tabescentium,  i,  2)5 
vestimenti,  i.  214 
Pemphigus  defined,  ii,  803 
pathology  of.  ii,  803 
treatment  of.  ii,  803 
varieties  of,  ii,  803 
Pentastoma  constrictum,  i,  207 
denticulatum,  i,  207 
in  liver,  i,  207 
in  lungs,  i,  2U7 
Pericardial  murmurs,  ii,  311 

sac,  ii,  294 
Pericardium,  adherent,  definition  of,  ii,  338 
pathology  of.  ii.  338 
symptoms  of,  ii,  338 
treatment  of,  ii.  338 
base  of,  ii,  294 
diseases  of,  ii,  325 
dropsy  of,  ii,  338 
its  normal  structure,  ii,  325 
milk-spots  on,  ii,  328 
white  spots  on,  ii,  328 
Pericarditis,  acute  forms  of,  ii,  329 
causes  of,  ii,  334 
chronic  forms  of,  ii,  328 
definition  of,  ii,  325 
genera]  symptoms  of,  ii,  329 
hemorrhagic,  i,  1 1 1 
morbid  anatomy  of,  ii,  325 
paracentesis  in,  ii,  336 
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Pericarditis,  pathology  of,  ii.  325 
physical  signs  of,  ii,  332 
prognosis  in,  ii,  333 
pysemic  cases,  ii,  337 
sequelas  in,  ii,  334 
signs  characteristic  of,  ii,  331 
suppurative,  ii.  336 
treatment  of,  ii,  334 
tubercular,  ii,  337 
Percussing,  mode  o^  ii,  279 
Percussion,  auscultatory  of  heart,  ii,  302 
immediate,  ii.  279.  281 
mediate,  ii.  279,  281 
note,  pulmonary,  ii,  279 
of  abdomen,  ii,  611 
of  the  chrst,  ii,  279 
of  heart,  ii,  302 
sounds,  pulmonary,  ii,  279 
Perihepatitis,  ii.  691 
Peripheral  an805thesia,  ii,  167 
facial  hemiplegia,  ii,  94 
venous  clots,  ii,  413 
Peristalsis  of  an  obstructed  bowel,  ii,  666 
Pernicious  influence  of  over-exertion,  ii,  570 

remittent  fever,  i,  598 
Peritonitis,  causes  of,  ii.  724 
definition,  ii,  722 
diagnosis  of,  ii,  724 
forms  of,  ii,  723 
pathology  of,  ii,  722 
prognosis  in.  ii,  724 
symptoms  of,  ii,  723 
treatment  of,  ii,  724 
Peritoneum,  diseases  of,  ii,  722 
Persistent  pernicious  influence  of  malaria,  i, 

347 
Personal  peculiarities,  i,  374 
Petit  mal,  ii.  125 
Petrifaction,  i,  126 

Pettenkofers  theory  of  cholera,  i,  618 
Phagedena,  definition  of,  i,  722 
pathology  of,  i.  722 
sloughing,  i.  723 
treatment  of,  i.  723 
Pharyngitis,  chronic,  ii.  603 
•    definition  of,  ii,  603 
follicular,  ii.  603 
herpetic,  ii,  603 
granular,  ii,  603 
pathology  of,  ii,  603 
prognosis  in,  ii,  603 
symptoms  of,  ii,  603 
treatment  of,  ii.  604 
Pharynx,  abscess  of,  ii,  605 
dilatation  of,  ii,  605 
di.xeases  of,  ii,  603 
sloughing  of.  ii,  605 
ulcer  of,   ii,  604 
Phenomena,  mental,  in  tubercaUr  meningitis, 
i,  1000 
of  brain  softening,  i,  1014 
of  cerebral  irritation,  i,  1012 

of  meningitis,  i,  999 
morbid,  i,  53 

motor,  of  cerebral  irritation,  i,   1012 
motorial,  in  tubercular  meningitis,  i,  1001 
of  brain  softening,  i,  1014 
of  meningitis,  i,  999 
(objective),  i,  54 
of  embolism,  1,  738 
of  epilepsy,  ii,   136 
of  facial  paralysis,  ii,  94,  99 
of  heart's  action,  ii,  302 
of  inflammatory  process,  i,  69 
of  irritable  heart,  ii,  389 
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PheDomena  of  melancbolin,  ii,  186 

of  meningitis  in  (be  aged,  i,  1003 
of  pneuiuontn,  ii,  499 
of  relapsing  fever,  i,  554 
of  ttiberculiir  meningitis  in  aged,  i,  1002 
of  typhus  fever,  i.  4fil 
sensorial,    in    tubercular     meningitis, 
1005 
of  brain  softening,  i,  1014 
of  meningitis,  i.  999 
senFOry,  of  cerebral  irritation,  i,  1012 
Phlebitis,  i.  734,  7:^8 
adbesive.  ii.  410 
and  pyjrmiji,  ii,  412 
definition  of.   ii,  410 
patholojry  of.  ii,  410 
pbenouiena  characteristic,  ii,  412 
suppurative,  ii.  4Il> 
Ph^ebolite  of  veins,  i.  127 
Phlegmasia  dolens.  defi'iition  of,  ii,  414 
paiholoey  of.  ii,  414 
prognosis  in,  ii.  4  15 
symptom.s  of,  ii,  415 
treatment  i'f.  ii,  415 
Phlegmon,  i,  95 
Phlegmonous  erysipelas,  i,  95 
PhlyetensD.  i,  H»4 
Pblyctenuliir  corneiiis.  ii,  242 

ophthalmia,  ii.  221 
Phosphates,  diagn*  sis  of,  ii,  752 
pathologicnj  relations,  ii,  750 
progn<)si?!,  ii,  752 
symptoms  ot  excess,  ii,  751 
treatment  of.  ii.  752 
Phosphatic  calculi,   ii,   751 

diathesis,  ii,   750 
Phosphoric  acid  and  its  forms,  ii,  750 
estim.'ition  of.    ii,  738 
pathology  of.  ii.  739 
Photophobia,  ii,  218 
Phreniti.s.  i,  <)9:{ 
PhthiiiMsis.  i.  2i;i 
Phlhitius  itipuinali«,  i,  213 
Pbthi-is.  i.    122.  875 

ab  h;omopt()t'.  ii,  570 
acute  piieutimnic.  ii,  546 
sputa  <'f.  ii.  '^T.i 
F\  »)ploms  of,  ii.  550 
an<l  tul»ercle.  their  relation,  ii,  550 
causes  of,   ii,  5H7 
rhionic   prifumonic.  ii.  547 
complicaK'd  hy  tubercle,  ii,   550 
condition  of  sl«>ni:tch  in,  ii,  5t»0 
coiitaL'i'in  <"f.  ii.  572 
constitutional  tetidency  to,   ii,  567 
duratir>n  of.  i.  S><'.> 
dy^|  I  «'a  in.  ii,  oTtO 
c\ideiic«wif  nrreyt  of,  ii,  554 
fjl>i«»i(l.  ii.  f»4"< 
fioni  J  iieiinionia.  ii.  !)ACt 
hereditary  predisposition  to,   ii,  568 
influenced  by  cliinate.  ii,  570 
intesliial  canal  in,  ii.  5'iO 
larynpe;il  appearance*  of,    ii,  460 
cau.«es  of.  ii,   451> 
diafrnosi."*  of.  ii.  460 
p.it  iiolo^'v  of,  ii,  459 
progrMt^i.x  in.  ii,  459 
.'iyinj  toms  of,  ii.  4r)9 
tte.ilinent  of,  ii,  460 
lo'^al  irritation  n  cau.-e.  ii,  569 
mpatiinj;  «>f  term.  ii.  544 
niort:'li;y  in  armies,  ii.  571 
pliV'ii-al  ^ign.''.  ii.  562 
predi.-poriug  cuu^e.•«  of,  i,  893 
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Pblhisis,  pnlmnnarj.  coarse  of.  ii.  655 
caused  bj  infeciion.  ii,  570 
definition  of.   ii.  543 
signs  of    ii,  559 
pneumonic,  ii.  544 

emaciation  of.    ii.  5A1 
healing  (if  le.oions.  ii,  554 
physical  8i;rnf(.  ii.  65(} 
symptoms  of.  ii,  555 
treatment  of,   ii,  574 
tubercular,  ii.  550 

symptoms  of,  ii.  557 
tuberculo.pneumonic,  ii.  547,  550 

symptoms  of.  ii,  557 
ulcerous,  ii,  545 
Phj.<ical  iiids  for  recogniziDji;  dlseai>e.  i.  41 
conditions  of  neivous  sjsiem,  i,  988 
examination  of  chest,  ii,  27tf 
sign.x.  i.  54 

in  phthisis,  ii,  562 
of  acute  bronchitis,  ii,  476 
of  capillary  bronchitis,    ii,  479 
of  peiic.irditis.  it.  A'Al 
of  pneurofiihorax.  ii,  590 
of  pulmonary  phthifii'i.  ii.  556 
Pbjsiciun.  conduct  of  in  witness-bux.  ii.  301 

his  object,  i.  63 
Physiological  phenomena  of  nervoiu  fystem,  i, 

980 
Physiology,  i,  49 

a  guide  to  the  nntnre  of  diseases,  i,  54 
the  basis  of  [»atholo>ry.  i,   57 
Pia-mater  in  ii.fliimuiiition.  i,  996 
Pigmental  emhidism.  ii.  414 
Pigment  and  blood  crystals,  i,  128 
concretioi'S  of.  i,  230 
degeneration,  i.  127 
degeneration.*,  examples  of,  i,  128 
Pigmentation,  i,  127 
Pigmented  liver  defined,  ii,  703 
Pigments  »tf  bile.  ii.  712 
Pile.'*    e.\terna].  ii,  662 

iiiternal.  ii.  ♦IfV^ 
'*  Pin.«  and  iieed'es,"  ii.  105 
"Pitiinic"   of  ^mall-pox.  prerention,  i,  396 

on  pres.»ure.  i,   81    V5it 
Pitv^i;l^i.«  vei.-'iiM.lor.  ii    824 
Plague.  huhi>e«;  in  o:«»e*  of.  i,  582 
carbuncles  in.  i,  582 
caufe  «'f,  i    f)'^^ 
defitiition  of.  i.  ,')8ft 
dia*rM<iiiji  in  rji.srs  of,  i    583 
history  of.  i.  5><tt 
Ie>ion.'i  in  ca^t«  (»f.  i,  581 
palh(»In<:y  <«f  i,  .'>•*<) 
prnpigation  of.  i.  .'.81 
syuiptoujs  i.f,  i.  .''>'2 
tr  e  iltnent  of.  i.  -'^l 
Plan  (-f  thi*  text-book,  i,  51 
Pla.««lic  bioi  chilis,  ii.    4^4 
cells,  i.  H'2 
choroi  liti»,  ii.  2.^9 
ii.fl  lUiinatioi),  i.    101 
iritis,  ii.  24'.> 
Pleura.  di-f:i»e»  of  ii.  576 

itiflauird  texture  of.   i.  101 
p  is-i\  e  <i!  <'p«y  •>f,   li.  5H:{ 
Pleural  frirlioi>:il  >ounil<.  ii,  2S8 
Pleurisv,  causes  of.    ii.  580 
defioiliori  of,  ii.  .")7ti 
ftirui-  of.  ii,  .'>7*< 
friiii<»n  sound  «-f.    ii,  579 
latent,  li.  ;»7'.» 
m   rbid  :in.it<'ray  of  ii,  577 
pathology  uf,  ii,  577 
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Pleurisy,  proii^nosifl  in,  ii,  580 

rheamatic.  ii,  580 

symptoms  of.  ii.  578 

treatment  of,  ii,  580 
Pleoro-pneumonin.  ii,  438,  580 
Pleurosihotonop,  ii,  108 
Pleximoter,  ii,  279 
Pneumatosis  (note),  i,  118 
Pneumonia,  acute,  temperature,  ii,  505 

bloodletting  in,  ii.  520 

body -temperature  in,  ii,  400 

catarrhal,  ii,  511 

symptoms  of,  ii,  518 
tern  pern  tu  re,  ii,  512 

causes  of,  ii,  518 

chronic,  ii,  511 

condition  of  organs,  ii,  501 

crisis-days,  ii,  502 

croupous  or  acute,  ii,  497 
symptoms  of,  ii,  514 

diagnosis  of.  ii,  518 

deaih-rate,  ii.  498 

de6nition  of,  ii,  496 

first  stage,  ii,  509 

forms  or  varieties  of.  ii,  513 

general  symptoms  of,  ii,  513 

interstitial,  ii.  511 
symptoms,  ii,  518 

lobular,  ii.  497 

loeal  lung  symptoms,  ii,  500 

morbid  anntomy  in,  ii,  509 

natural  history  of,  ii,  498 

pathology  of,  it,  497 

phenomena  in,  ii,  499 

prognosis  in,  ii,  519 

pulse  in,  ii,  499 

pyrexia,  course  of  in.  ii,  499 

respiration  in.  ii,  499 

rigor  commencing,  ii,  505 

secondary,  ii,  497 

second  stage,  ii,  509 

treatment  of,  ii.  519 

typical  range  of  body-temperature,  ii,  506 

urine  in.  ii,  502 
Pneumonic  lesions  leading  to  phtbisia,  ii,  546 

phthisis,  ii,  544 

acute,  symptoms  of,  ii,  556 

sputa,  ii,  821 
Pneamothoraz,  definition  of,  ii,  589 

pathology  of,  ii,  589 

physical  signs,  ii,  590 

prognosis  in  cases  of,  ii,  591 

symptoms  of,  ii,  590 

treatment  of,  ii,  592 
Pointing  of  abscess  oflirer,  ii,  695 

of  an  absce!>s,  i,  96 
Poison,  animal  malaria,  i.  357 

causing  gastritis,  ii,  617 

of  specific  diseases  differs  from  Tenom,  i, 
371 

syphilitic  nature  of,  i,  805 
Poisoned  bite,  description  of,  i,  364 

wounds,  i,  323 

definition  of,  i.  363 
Tarieties  of,  i.  372 
Poisoning  from  lead,  ii,  835 

diagnosis,  ii,  838 

prognosis,  ii,  838 

sources,  ii.  836 

symptoms,  ii,  837 

treatment,  ii,  839 
Poisons,  ii.  835 

eoezistenee  of,  i.  337 

eumulative  action  of,  i,  336 

disoaae,  speeiflc  action  of^  i,  837 


Poisons,  inoculated,  i,  364 

latency  of.  i.  335 

(list  of),  i.  323 

morbid  specific,  i,  330 

physiological  action  of,  i,  334 

specific  action  of,  i,  334 

Tenereal,  conclusions  regarding,  i,  840 
Polycrotous  pulse-trace,  ii,  316 
Polypi,  i.  119 
Pompholix,  ii,  803 

Pons  Varolii,  extravasation  in,  i,  1026 
Porrigo  decalvans.  ii,  817 

favosa,  ii.  819 

larvalis,  it,  822 

lupinosa,  ii,  822 

scutulata,  ii,  822 

treatment  of.  ii,  823 
Portio  dura,  functions  of,  ii,  96 

of  seventh  nerve,  ii,  94 
Position  of  auricles  and  ventricles,  ii,  295 

of  heart's  orifices,  ii,  295 

of  patient  for  examination  by  laryngoscope, 
ii,  449 
Post-febrile  ophthalmia,  ii,  242 
Practical  medicines,  character  of,  i,  60 

physician,  his  object,  i,  63 
Prsecordial  region,  ii,  275,  302 

space,  ii.  274 
Prediiiposition  to  catarrh,  i,  67 
Premonitory  indications  of  insanity,  ii,  197 
Preparations  of  iron,  i,  946 
Presystolic  murmur,  position  of.  ii,  349 

quality  of,  ii,  349 

seat  of,  ii,  349 

or  auricular  systolic  murmur,  ii.  349 
Preventihle  diseases,  i,  326 
Prevention  of  cyst  infection  of  meat,  i,  197 

of  diseases  based  on  knowledge  of  oauses, 
i,  58 

of  enteric  fever,  i,  539 

of  glanders,  i.  716 

of  hydrophobia,  ii,  121 

of  malignant  eholera.  i,  676 

of  purulent  ophthalmia,  ii,  230 

of  scarlet  fever,  i,  452 

of  sunstroke,  i.  1052 

of  syphilis,  i,  836 

of  tape- worm  parasites,  i,  200 

of  yellow  fever,  i,  579 
Prickly  heat,  ii,  797 

Primary  or  progressive  atrophy  of  optio  disk, 
ii,  212 

paroxysm  in  relapsing  fever,  i,  554 

syphilis,  i,  802 
Processes  of  disinfection,  i,  362 
Products  of  inflammation,  i,  80 
Prognosis  in  acute  atrophy  of  liver,  ii,  690 

in  acute  hydn>eephaluff,  i,  1008 
laryngitis,  ii.  453 
rheumatism,  i.  765 

in  amaurosis,  ii,  265 

in  anasarca,  ii,  728 

in  angina  pectoris,  ii,  387 

in  aortic  aneuriitm,  ii,  405 

in  apoplexy,  i,  1034 

in  arthritic  iritis,  ii,  256 

in  ascites,  ii,  728 

in  benign  growths  in  larynx,  ii,  466 

in  beriberi,  i,  955 

in  brain  tumors,  ii,  59 

in  cancer,  i,  859 

in  capillary  bronchitis,  ii,  480 

in  cases  of  brooohial  casta,  ii,  486 

in  eases  of  gallstones,  ii,  719 

in  cosei  of  gout,  i,  787 
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Prognosis  in  oases  of  bemorrhnge,  i,  114 
in  cares  of  pneumothorax,  ii,  59! 
in  coses  of  purulent  ophthalmia,  ii,  228 
in  oases  of  scarlet  fever,  i,  448 
in  catalepsy,  ii,  158 
in  catarrhal  pneumonia,  ii,  219 
in  cerebro-spinal  meningitis,  i,  499 
in  cholera  maligna,  i,  667 
in  chorea,  ii,  150 
in  chronic  hydrocephalas,  ii,  52 

pyasmia,  i,  746 
in  cirrhosis,  ii,  706 
in  colic,  ii,  685 
in  croup,  ii,  445 
in  cystitis,  ii,  792 
in  delirium  tremens,  ii,  848 
in  diabetes,  i.  920 
in  diphtheria,  i,  692 
in  disorders  of  intellect,  ii,  202 
in  dysentery,  ii.  667 
in  encephnlitis,  i,  1016 
in  endocarditis,  ii,  345 
in  enteric  fever,  i.  535 
in  epilepsy,  ii,  135 
in  erysipelas,  i,  731 
in  facial  paralysis,  ii,  100 
in  glanders,  i,  716 

in  glosso-Inryngeal  paralysis,  ii,  105 
in  gonorrhoeal  iritis,  ii,  258 
in  granalar  ophthalmia,  ii,  238 
in  bsBmatemesi^,  ii.  622 
in  hsematuria,  ii,  788 
in  bsemoptypis,  ii,  535 
in  heart  hypertrophy,  ii,  369 
in  Hodgkin's  disease,  ii,  430 
in  hooping-cough,  i,  701 
in  hydrophobia,  ii,  120 
in  hydrot borax,  ii,  586 
in  hysteria,  ii,  156 
in  infantile  convulsions,  ii,  124 
in  influenza,  i,  7(iy 
in  insanity  generally,  ii,  202 
in  intestinal  hemorrhage,  ii,  664 
in  intussusception,  ii,  (>73 
in  iritif*.  ii,  252 
in  laryngeal  phthisij<,  ii,  459 
in  lead  poisoning,  ii,  838 
in  leprosy,  i,  874 
in  leucoc3'lha?niin,  ii,  429 
in  locomotor  ataxy,  ii,  86 
in  lupus,  i,  8fi3 
in  myeliti",  ii.  71 
in  neuralgia,  ii,  164 
in  cesophagiti.-s,  ii,  609 
in  ]»alpitation  of  beait.  ii,  390 
in  paralysi-^  of  insane,  ii,   IDo 
in  jiericardilis,  ii.  3:{3 
In  peritoniti.s.  ii.  724 
in  j'haryngiiis.  ii.  ^>03 
in  phlegma>ia  dolens,  ii.  4i5 
in  jjhosphates  in  excess,  ii,  752 
in  pleurisy,  ii,  5b0 
in  pneumonia,  ii,  .519 
in  piiluMtnary  extrava.«*ntion.  ii.  538 
in  pustular  ophthalmia,  ii,  222 
in  pvarmia.  i.  744 
in  rcitheln.  i.  4.')8 
in  8curvy,  i,  •.•34 
in  smiill-pox.  i.  391 
ill  sjiecific  yellow  fever,  i,  576 
in  {"piual  meningitis,  ii,  66 
in  }»uppre!«i»ion  of  urine,  ii.  790 
n  .suppurative  nejihriti.«.  ii,  787 
in  tetanus,  ii.  1 10 
iu  typhus  fever,  i.  474 


Prognosis  in  nric  neid  diathesis,  ii,  748 
in  valve  disease,  it,  353 
meaning  of,  i,  54 

of  purulent  ophthalmia  in  inCaoU,  ii,  Ii 
Proglottis  of  tape- worm,  i.  182 
Progressive  general  paresis,  ii,  194 
locomotor  ataxy,  ii,  83 
motorial  asynergia,  ii,  83 
muscular  atrophy,  i,  122 
definition  of,  ii,  87 
duration,  ii,  91 
morbid  anatomy  of.  ii,  90,  88 
pathology  of,  ii,  87 
prognosis  in.  ii,  91 
symptoms  of,  ii,  87,  89 
treatment,  ii.  91 
Proliferation,  i.  96,  101 
Proliferous  cysts,  i,  139 
Prolonged  expiration,  ii,  286,  287 
Proof  of  blood-poisoning,  i,  333 
Propagation  of  cholera  by  baman  iotertoir^ 
i,  630 
of  croup,  ii.  444 
of  diphtheria,  i.  693 
of  dyyentery.  ii,  654 
of  erysipelas,  i,  730 
of  influenza,  i.  709 
of  malariou.x  fevers,  i.  -348 
of  malignant  pustule,  i.  719 
of  plague,  i.  584 
of  purulent  ophthalmia,  ii,  226 
of  scarlet  fever,  i.  446 
of  specific  yell<»w  fever,  i,  569 
of  typhoid  fever,  i,  537 
of  typhus  fever,  i,  4S6 
Proscolex  of  tapeworm,  i,  184 
Protein  substances,  concretions  of,  i,  229 

solvents  oC  i,  229 
Prurigo,  ii,  797 

pedicularis,  i.  213 
senilis,  treatment  of,  ii,  609 
Pruritus  of  eczema,  ii.  806 
or  itchinep?,  ii.  806 
relief  of.  ii.  807 
P.<eudu-membrane!),  i,  84 
P?oni  leprosa.  ii.  798  • 

Psorias'is  defined,  ii,  7^8 

morbid  anatomy,  ii,  798 
pathology  of.  ii.  798 
treatment  of,  ii,  798 
varieties  of.  ii.  798 
Puccinia  favi,  ii.  820 
Puerile  respiration,  ii.   286 
Puerperal  ephemera,  definition  of,  i.  750 
pathology  of,  i.  7bO 
symptoms  «»f.  i.  750 
treatment  of.  i.   750 
fever,  definition  of,  i,  746 
morbid  anatomy,  i,  748 
origin  of.  i,  746 
pathology  of.  i.  746 
symptoms  of,  i,  748 
treatment  of,  i,  749 
Pulex  penetran.".  i.  219 
Pulmonary  aioi)lexy.  ii,  536 
arterial  embolism,  ii.  414 
artery.  aneuri.«ms  of,  ii,  408 
atheroma,  ii,  4<  8 
ecta.«>i<  of.  ii,  408,  533 
inflamn.ation.  ii,  4(*S 
lesions,  pathology  of,  ii,  408 
murmur  of  orifice,  ii.  309 
]io?iiion  of  origin,  ii.  296 
comp!ic.ition.-<  in  typhus,  i,  473 
consumption,  i,  875 
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Pulmonary  oonsatnption,  senile,  ii,  545 

treat (nent  of,  ii,  674 
excretion  in  fe^er,  i.  266 
extravasation,  causes  of,  ii.  537 

definition,  ii,  536 

dingnosis,  ii,  538 

pathology,  ii,  536 

{>rogno«is.  ii.  538 

symptoms  of,  ii,  538 

treatment,  ii,  538 
orifice,  obstruction  of,  ii,  349 
percussion,  note,  ii,  279 

sounds,  ii,  279 
phthisis  caused  by  infection,  ii,  570 

course  of,  ii,  555 

definition  of,  ii.  543 

healing  of,  ii,  554 

morbid  anatomy,  ii,  543 
^  pathology  of,  ii,  543 

physical  signs,  ii,  556 

signs  of,  ii,  559 

symptoms  of,  ii,  555 

treatment  of,  ii,  574 

various  forms  of,  ii,  544 
Pulmonic  lesions  with  dysentery,  ii,  651 
Pulsation  in  jugular  veins,  ii,  301 
Pulse,  abdominal,  i,  88 

and  temperature  in  pneumonia,  ii,  506 
correlation  with  temperature  in  typhus,  i, 
470 

of  temperature  and,  i,  252 
during  formation  of  ourdioo   concretions, 

ii,  312 
form,  or  pulse-trnce,  ii,  315 
frequency  measured  by  sphygmograph,  ii, 

318 
hard  or  soft,  ii,  318 
in  aortic  regurgitation,  ii,  311 
in  cardiac  disease,  ii,  311 
in  contraction  of  aortic  orifice,  ii,  312 

of  auriculo- ventricular  orifice,  ii,  312 
in  degeneration  of  muscular  tissue,  ii,  312 
in  hectic  fever,  i,  99 

in  hypertrophy  of  left  ventricle,  ii,  311,  361 
in  inflammatory  fever,  i,  88,  99 
in  mitral  regurgitation,  ii,  312 
in  pneumonia,  ii,  499 
in  pericarditis,  ii,  312 
in  softening  of  heart,  ii,  311 
in  typhoid  fever,  i,  90,  99 
intermitting,  ii,  312 
irregular,  ii,  312 
"leaping,"  ii,  311 
measuring  its  pressure,  ii,  314 
of  insanity,  ii.  190 
of  aortic  obstruction  and  hypertrophy,  ii, 

361 
significance  of  its  forms,  ii,  313 
trace,  amplitude  of,  ii,  319 

dicrotouB,  ii,  317 

feeble,  of  mitral  regurgitation,  ii,  351 

hyperdicrotous,  ii.  318 

hypodicrotous,  ii.  317 

in  aortic  aneuritim,  ii,  402 

in  febrile  diseases,  ii.  317 

in  feeble  tension,  ii.  319 

in  relation   to    body-temperature,    ii, 
317 

in  vtrong  tension,  ii,  3l9 

monocrotous.  ii,  318 

of  aortic  obstruction,  ii,  347 

of  mitral  obstruction,  ii,  348 

of  old  age,  ii,  317 

or  pulse-form,  ii,  314 

points  to  be  noted,  ii,  317 


Pulse  trace,  radial,  ii,  315 
/        regurgitation,  ii,  350 

typical  of  mitral  regurgitation,  ii,  351 
unequal,  ii,  312 
Punjaub,  cysts  in  the  ration  beef,  i,  194 
Pupil  contraction  in  aortic  aneurism,  ii,  402 
diameter  of,  ii.  248 
dilatation  of,  ii,  248 
its  contraction,  causes  of,  ii,  248 
movements  of.  ii,  248 
test  for  size  and  mobility  of,  ii,  248 
Purpura,  blood  in.  i,  925 
causes  of,  i,  926 
definition  of,  i,  925 
diagnosis  of,  i,  926 
hemorrhagic,  i,  925 
pathology  of,  i,  925 
simple,  i,  925 
symptoms  of,  i,  926 
treatment  of,  i.  927 
Purulent  absorption,  i,  734 
effusion,  i,  96 
infection,  i,  734 
infiltration,  i,  96 
ophthalmia,  ii,  223 

causes  of,  ii,  226 

contagiousness  of,  ii,  226 

definition  of,  ii,  223 

in  infants,  ii,  231 

pathology  of,  ii,  223 

prevention  of,  ii,  230 

propagation  of,  ii,  226 

symptoms. of.  ii,  224 
Pus  and  mucus,  relation  of,  i.  94 
oe^ls,  i,  94 

growth  of,  i.  96 
composition  of.  i,  95 
decompoMtion  of,  i,  95,  737 
formation  of,  i.  94 

and  shivering,  i,  89 
healthy,  praiseworthy,  laudable,  i,  95 
ichorous,  i,  95 

inoculation  for  granular  lids,  ii,  239 
laudabil^,  i.  95 
sanious,  i,  95 
serous,  i,  95 
watery,  i,  95 
Pustular  oorneitiit,  ii.  242 
ophthalnaia,  ii,  221 

definition,  ii,  221 

pathology  of,  ii,  221 

pro);no!*is  in.  ii,  222 

symptoms  of,  ii,  221 

treatment  of,  ii,  222 
Purgative:*  in  inflammation,  i,  294 
Putrid  fever,  i,  734 

sore  throat,  ii,  600 
Pyemia  and  phlebitis,  ii.  412 
chronic,  i,  745 
definition  of,  i.  734 
diagnosis  in.  i.  744 
diagram  of  temperature  in,  i,  743 
evidence  of  specific  poison,  i,  739 
morbid  anatomy  of,  i,  740 
pathology  of,  i,  734 
symptoms  of,  i.  741 
temperature  of  body  in,  i,  742 
treatment  of,  i.  745 
PyiDmic  cases  of  pericarditis,  ii,  337 

inflammation  of  lung,  ii,  528 
Pylorus,  fibroid  degeneration,  ii,  613 
Pyogenic  fever,  i,  735 
in  smallpox,  i,  386 
membrane,  i,  95 
Pyorrhosa,  ii,  223 
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Pjothorax,  ii,  583 

Pyrexia,  course  of,  Id  pneumonia,  ii,  499 

Pyrmont  minernl  water,  i,  793 

Pyromania,  ii,  183 

Pyrosis,  definition  of,  ii,  627 

pathology  of,  ii,  627 

symptoms  of,  ii,  628 

treatment  of,  ii,  628 
Pythogenetic  fever,  i,  541 


Quarantine,  i,  585 

Quinsy,  onuses  of,  ii,  599 
definition  of,  ii,  599 
pathology  of,  ii,  599 
symptoms  of,  ii.  599 
treatment  of,  ii,  600 


Mies,  ii.  288 

Ramollissement,  acute,  diagnosis  of,  i,  1015 

Ranuln.  i,  142,  595 

definition  of.  ii,  695 

pathology  of,  ii,  595 

treatment  of,  ii,  595 
Ration  beef,  cysts  in,  i,  194 

source  of  ova  in,  i,  195 
Rattlesnake    {eroiahda)   venom,    effects   of,   i, 

366 
Rattles,  ii,  288 
Ren  gents  necessary  for  examination  of  fungi,  i, 

221 
Rectum,  varicosities  of,  ii,  662 
Redness  of  conjunctiva,  ii,  217 

of  infitimmation,  i,  71  , 

of  sclerotic,  ii,  217 

of  the  eye,  ii.  217 
Red  softening,  i,  995 

of  brnin,  definition  of,  i,  1012 
Reflex  choroiditis,  ii,  259 

paralyi?is,  ii,  78 

in  upper  parts,  ii,  SO 

of  facial,  ii,  97 

of  Ihe  seventh  nerve,  ii.  94 

paroplejria.  ii.  78 

can  re?  and  form  of.  ii.  79 
Regions  liable  to  catarrh,  i.  67 

of  abdomen,  ii.  010 

of  thorax,  ii.  266 
Registration  <»f  facts  in  pathology,  i.  50 
Relopses.  enteric  fever,  i,  .^31 

of  in.<.inily.  ii.  202 
Relapsing  fever,  convalescence,  i,  558 

crisis  in.  i,  .>i>5 

definition  of.  i.  .^50 

diagram  »tf  temperature,  i,  556 

duialion  of.  i.  56S 

history  of.  in  the  United  Slates,  i,  522 

pilholocy  of.  i.  530 

phernniena  of.  i.  5o4 

recurrent  p.iro.xTsms,  i,  557 

sequela*  of.  i.  53S 

treatment  uf.  i.  I*b9 
Relation   of    henrt    and  creat    bloodvessels    to 
wall*  ..f  che>t.  ii.  21»4 

of  viscera  t«»  abdominal  walls,  ii,  610 
to  chest  wall>.  ii.  2'>6 
Reliiriou-!  m»»lanchf.Iy.  ii.  1^7 
RemitteTt  fe\er,  -lefii.ition  of.  i.  594 

infantile,  i    5Jo 

«yra]'ti^ms  of.  i,  5V4 

malijnant  conire-tive.  or  pernicious,  i,  59S 

prevalence  of.  in  the   I  niled  Stales,  i.  5Vf» 

treatment  of.  i.  .=»VV» 

types  of  i,  5^6 


Renal  dropsy,  i,  117 
Resolution,  i,  80 

of  inflammation,  i,  76 
Respiration,  amphoric,  il.  286,  288 
blowing,  ii,  286,  288 
cavernous,  ii,  286.  288 
divided,  ii.  286.  287 
duration  of,  ii.  286 
exaggerated,  ii,  286 
harsh,  ii,  286,  287 
incomplete,  ii,  286.  287 
in  pneumonia,  ii.  499 
intensity  of,  ii,  286 
jerking,  ii.  286,  287 
puerile,  ii,  286 
rhythm  of.  ii.  286 
senile,  ii,  286 
weak,  ii,  286 
Respiratory  and  vocal  soaads;  oataral,  ii,  285 
murmur,  modifications  in  diseAce,  ti,  2&6 
system,  diseases  uf,  ii,  438 

(list),  i,  315 

not  local  diseases,  ii.  439 
Restorative  agents  in  fever,  i,  287 
Retina,  and  choroid,  diseases  of.  ii,  258 

optic  disk,  and  choroid,  leaions  of.  ii,  211 
ophthalmoscopic  appearanee,  ii.  263 
structure  of.  ii,  263 
Retinitis,  definitiY>n  uf,  ii,  262 
diffuse,  ii.  264 
exudative,  ii.  264 
forms  of,  ii,  264 
morbid  anatomy  of,  ii,  263 
nephritic,  ii,  2ii4 
treatment  of,  ii,  264 
Retrocedent  gout,  i,  791 
Khagades,  i,  822 
Rheumatic  gout,  i,  796 
fever,  i,  752 
inflammation,  i.  102 

definition  of.  i.  102 

patholojrv  of,  i,  1U2 
iritis,  ii    249' 

definition  of.  ii.  254 

pathology  of.  ii,  254 

symptoms  of.  ii.  254 

treatment  of.  ii,  255 
meninpiiis.  i.  9\>S 
myocarditis  i.  >23 
pleurisy,  ii.    3*»0 
sclerutiti*.  ii.  245 

symptoms  of.  ii.  245 
Rheumati^m.  acute,  di.ngnosis,  i.  765 
diMgram  of  temperature,  i.  762 
heart  affection  in,  i.  756 
morbid  anatcray.  i    755,  758 
paiho!o;;y  of.  i.  753 
pro^no>i?,  i.  7»*>.S 
symj'iom'i  "f.  i.  75"> 
treatment  •.!'.  i.  7ti7 
urine  in.  i.  '^9 
b«dy-temi'er.itare.  i,  759 
causes  .1".  i.  Tf^"'* 
cbr  r.ic  a'ti.'ular.  i.  796 

dr f.i"".i  -n  of   i.  777 

t:r  I'mr*- J  «'•!.  i.  77S 
C'"'rs:i:at  ••  nnl.  <  ri,;in  *-'f.  i.  75n 
p^^D  -rrrtfi      JcSnit:  -n  ..f,  i.  774 

\m:  <>'  Ty  •  f .  i    T74 

?y.:-i :    m-  "f.  i.   774 

tre  it:!  e*  t  -f  i  77A 
aa'ijrar.;  .^.iw* -'f  i.  763 
tcuj-cj"  r.  itt:.   tv  c  of.  i,  7TT 

J  A  b   ry  of.  i.  777 

varielir*  tf,  i.  777 
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Rheamatlsm,  !>ynoyin1.  definition  of,  i,  776 
pitho'o^'y  of,  i.  77fl 
trenlment  of,  i,  776 
Rhonohi,  ii.  2S8 
Rhonchiiil  fremituii,  ii,  278 
Rhythm  orresvinition.  ii,  286 
Rickets,  definition  of.  i,  tt05 

pathology  of.  i,  905 

symptom!!  of.  i,  905 

treatment  of,  i.  907 
Rioord,  doctrinea  of.  i,  807 
Rigor,  ooinmencins;  pneninnnia,  ii,  505 

denoting  stipparutiun,  i,  89 
Ringworm ,  ii,  8I<^ 

definition  of.  ii,  813 

of  the  benrd,  ii,  814 

of  the  body,  ii,  814 

of  the  scalp,  ii.  814 

pathology  of,  ii.  813 

treatment  of.  ii,  815 
Rodent  ulcer,  i,  865 
Rolheln,  diagno4i.4  of,  i,  457 

lesions  in,  i,  457 

progno.«i9  in.  i,  458 

symptoms  of.  i,  455 

treatment  uf.  i,  458 
Round  worm.4,  generation  of,  i,  150 

ova  ot,  i,  150 
Rubeola,  definition  of,  i,  454 

pntholiigy  of,  i.  454 
Rules  for  alcohol  nduiini^tration,  i,  286 

for  bloodletting,  i,  290 

for  diagnosi.4  in  initanity,  ii,  199 

for  recording  fever  heait,  i.  243 
Rapture  of  nrtery,  definition,  ii,  407 
pathology,  ii,  407 

of  rhordaa  lemlineae.  ii,  342 

of  heart,  dt-finitionof.  ii,  381 
potholou'y  of.  ii.  381 
symptoms  of,  ii,  382 

of  heart's  tendons,  ii,  382 


Bnccnlar  aneurism  of  aorta,  ii,  400 

8nline  matter  in  urine,  estimation  of,  ii,  742 

Salt  diet  producing  (lysenitfry,  ii,  655 

meal  ns  an  article  uf  diet,  i,  961 
Salts  of  lit hia,  i.  793 

supplied  with  food,  i,  960 
Sanguineous  cysts,  i,  142 
Suniou^  pay.  i.  95 
Sanitary  science,  reiiults  of,  i,  270 
Sarcocele,  svphilitic,  i,  823 
Sarcoma,  me«lullary,  i,  854 
Sarcomata  uf  biain,  ii,  56 
Sarcoptes  ficabiei.  i,  216 
Scabies,  definition,  ii,  832 

Norvegica,  ii,  832 

symptoms  ot.  ii,  832 

paiholo;:y  of.  ii,  832 

treatment  of.  ii,  833 
Scales  of  temperature,  i,  246,  247 
Scarlatina,  i,  434 
Scarlet  fever,  albuminuria,  i,  436 

anginose,  definition,  i.  436 
symptoms  of,  i,  442 

causefi  of.  i.  446 

combined  with  mei.«1es,  I,  454 

complications,  i,  440 

definition  of.  i.  434 

diugnosi!!  of,  i,  446 

eruption  of.  i.  435 

in  Indiu,  ii,  K74 

latent,  i.  437,  444 

lesious,  i,  445 


Scarlet  ferer,  malignant,  i.  437 
symptoms  of,  i,  443 

morbid  anatomy  of,  i,  434 

pathology  of,  i,  434 

prevention,  i,  452 

prognosis  in,  i.  448 

propagation  of,  i.  446 

simple,  definition,  i,  436 
symptoms  of,  i,  437 

symptoms  of,  i,  436 

temperature  in.  t,  439 

treatment  of.  i,  448 

urine  in,  i,  441 
Scarpa,  true  aneurism  of,  ii,  400   ' 
Sciatica,  ^symptoms  of,  ii,  161 

treatuient  of,  ii,  162 
Science  of  medicine,  i,  49 
Scirrhus,  minute  elements  of,  i,  851 

or  hard  cailcer,  i,  851 
Sclerosis  of  brain,  ii,  190 

of  lung,  ii,  548 

telse  oellulosee.  i,  129 
Sclerostoma  duodenale,  i,  176 
Sclerotic,  diseaiies  if,  ii,  244 

redness,  ii,  217 

structure  of,  ii,  245 

zone  of  redness,  ii,  217 
Sclerotitis,  definition  of,  ii,  244 

diagnosis  of,  ii,  246 

morbid  anatomy  of,  ii.  245 

pathology  of,  ii.  244 

rheumatic,  ii,  245 
oau^ies  of,  ii,  246 
symptoms  of,  ii,  245 

syphilitic,  ii,  245 

treatment  of.  ii,  246 

varieties  of,  ii,  245 

zonular,  ii,  250 
Scolex  of  tap<*-worm,  i.  184 
"Scorbutic  dysentery,"  i.  934 

form  of  dysentery,  ii,  641 
Scott-Alison's  double  stethoscope,  ii.  281 
Scrivener's  palsy,  causes  of,  ii,  102 

definition  of,  it.   101 

pathology  of,  ii,  102 

symptoms  of.  ii,  102 

treatment  of,  ii,  103 
Scrofula  and  anasmia,  relation  of,  i,  896 

cachexia  «)f,  i,  886 

deficient  ventilation  a  cause,  i,  890 

definition  of,  i,  875 

dyspepsia  of,  i.  8S7 

hereditary,  i.  892 

pathology  of,  i,  875 

symptoms  of,  i.  886 

tonic  treatment  of.  i,  903 

treatment  ^^f,  i,  899 

with  tubercle,  i.  875 

without  tubercle,  i,  875 
Scrofulo.-is,  i.  880 
Scrofulous  iritis,  ii,  249 

ophthalmia,  ii.  221.  241 

organization,  characters  of,  i,  888 
Scurvy,  blood  altered  in,  i,  930 

causes  of.  i,  935 

che><t  affection  in,  i,  934 

conditions  of,  development,  i,  935 

definition  of.  i,  928 

diagnosis  in.  i,  934 

duiingtcea  voyages,  i,  928 

extravasations  in.  i.  932 

historical  notice  of,  i,  928 

in  armies,  i,  929 

in  merchant  service,  i,  928 

nigbi-bliDdDeii  io,  i,  934 
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Scurvy,  nyctalopia  in,  i,  934 

patbolopy  of,  i.  928 

produced  by  truck  system,  i,  966 

prognosis  in,  i,  934 

'•  swoon,"  i,  934 

symptoms  of.  i,  932 

theories  regarding,  i,  931 

treatment  of,  i,  937 

vegetable  food  de6cient  in,  i,  936 
Seat  of  tubercle,  i.  880 

in  lung,  ii,  552,  553 
Sents  of  disense,  i,  53 
Seoond.'iry  nffections  in  enteric  fever,  i,  518 

hemorrbflge,  i,  110 

local  lesions,  i,  975 

pneumonin,  ii,  497 

8ypbili.<,  i,  802 
Secretory  inflammntion,  i,  97 
Section  B  of  general  diseases,  i,  752 
Sedntive{<  in  insanity,  ii,  207 
Sediments  of  bippuric  acid,  ii,  750 
Semeiology.  i,  53 
Senile  dementia,  ii,  189 

pulmonary  consumption,  ii,  545 

pulse-trace,  ii,  317 

respiration,  ii,  280 
Sensations  (subjective),  i,  54 
Sensifio  and  motor  power,  coordination  of,  i, 

981 
Sensorial  phenomena  in  encephalitis,  i,  995 

in  tubercular  meningitis,  i,  1000 

of  brain  softening,  i,  1014 

of  meningitis,  i,  999 

symptoms  of  cerebral  softening,  i,  995 
Sensory  system  of  larynx,  diseases  of,  ii,  470 
Septic  infection,  i,  734 
Septicaemia,  i,  734 
Sequela)  in  diphtheria,  i,  692 

of  pericarditis,  ii.  334 

of  relapsing  fever,  i,  558 
SequeMrtun.  i,   104 
Sf rous  cholera,  i,  61 1 

cvsts.  i.   140 

choroiditis,  ii.  259 

eflusiotis.  i,  SI 

iritis,  ii.   '2i9 

uunibrai  0?,  ery^sipelas,  i,  730 

pus.  i.  95 
Serpf nt-veiiom.  i,  -SnO 
Sfnatus  tnii-cle  paralysis,  ii,  104 
Serum,  i.  Si 

Sewa^je  uiia.-m  producing  dysentery,  ii,  656 
Shakin::  j»:i  sy,  definition  of,  ii,  145 

jtilholdjry  ot,  ii.    145 
Shainpot  inij  ami  friction-box.  ii,  93 
•     Slinpc  of  clie>t,  ii,  275 
^^hingles.  ii.  SO  I 

Shipboaid  ve^et.ible  supply,  i.  940 
Shivfiioij  in  pu>  formation,  i,  HI) 
Sickne-s    rnul    inurt.»li;y  of   British    troops,  ii, 
SC.7 

ill  ar  my.  ii.  S77.  878 
Sierra  Lennc.  ii,  h70 
•'Sijrn."  i.  5:{ 
Signs  charaoieristic  of  pericarditis,  ii,  328 

fa\  o>  mI)I«'  ill  typhus,  i.  477 

objc'-tive  of  iriii>,  ii,  250 

ot  ilaii^rer  fioiii  heinorrliage.  i.   110 

of  tlifltrcnt  forms  ot  choroiditis,  ii,  261 

of  ciise.asc.  i.  63 

from  -hn]»e  of  thorax,  ii.  275 

of  di*tre<s  on  part  of  Iwart,  ii,  365 

of  fiinjric  Icsioi.'*,  i,  22.> 

of  lar<lac«  (HIS  (li.«c;jSf,  i.   136 

of  puhuonar}'  phthisis,  ii,  559 


Signs,  pathognomonie,  i,  54 

physical,  i.  54 

of  pericarditis,  ii,  333 

of  pulmonary  phthisis,  ii,  556 

unfavorable  in  typhus,  i,  477 
Simple  choroiditis,  ii,  259 

cholera,  i,  678 

oontinued  fever,  definition  of,  1,  560 
pathology  of,  i,  560 

cysts,  i,  139 

diltitation,  i,  119 

enlargement  of  liver  defined,  ii,  700 

hypertrophy  of  heart,  ii,  360 

iritis,  ii,  249 

purpura,  i,  925 

scarlet  fever,  i,  436 
Sites  of  arterial  emboli,  ii,  398 

of  ulcerative  inflammation,  i,  93 
Situation  of  heart,  ii.  294 
Skin,  condition  in  Addison's  dise.ise.  ii,  435 

diseases.  cla.«sification,  ii,  793,  795 

diseases  of,  ii,  793 

description  of,  ii,  796 

grafting  germs  of,  i,  93 

parasitic  diseases  of,  ii.  813 

syphilitic  lesions  of,  i,  820 

transplanting  germs  of,  i,  93 
Skull  in  hydrocephalus,  ii,  51 
Slough,  i,  104 
Sloughing,  i,  104 

of  the  pharynx,  ii,  605 

sore  throat,  definition,  ii,  600 

pathology  of,  ii,  601 

symptoms  of.  ii,  601 

treatment  of,  ii,  601 

Small-pox,  i.  376 

after  vaccination,  i,  388 

cause  of,  i,  390 

causes  of  death  in,  i,  391 

coexistence  with  other  diseases,  i,  390 

complications,  i,  386 

confluent,  i.  378 

description  of.  i,  383 

definition  of,  i.  376 

diagnosis  of,   i.  3'.>2 

distinct,  i.  37S 

eruj>tive  nature  of.  i,  378 

fever  of  suppuration  in,   i.  382 

hemorrhagic,  i.  'M*J 

inoculated,  i,  ;{S5 

inoculation,  i,  ."^t'S 

modified,  cour.-e  of.  i,  '{S3 
definition  of,  i,  3S8 
symptoms  of,  i.  .'JsS 

morbid  anatomy  of,  i.  .'^77 

mucous  membrane  lt*sit»ns,  i.  387 

natuinl  teiuperalure  iu,  i,    381 

patholojry  of.   i.  ^»7<» 

prevention  «.f  pitting,  i.  396 

pr«*\entive  treatment,  i.  397 

])roj^no.^is  in,    i,  3-M 

pyo«:enic  fever  in.  i.  .'JS') 

secondary  fever  in,  i,  386 

se(iueliv  of.   i,  .*i>*7 

sppcific  views  of,  i.  377 

.•-ymptoius  «)♦'.  i,  370 

temperature  in  modified,  i,  389 

treat meiit  of.  i,  ••1*3 

unmoilitied  or  natural,  i,  379 

varieties  «>f.  i.  .■>7*.* 

vesicle  and  pu>tule.  i.  377 
Snakes,    colubrine,  vipeiine,  and   crotalidv,  i 

366 
Soil  in   relation    to   malarious  yellow    fever,  i, 
010 
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Soft  obancrf>.  i,  810.  816 
cancer,  nature  of,  i,  862 
chancres,  i,  804 
Softening,  i,  97,  123 

cerebral,  raotorial  symptoms,  i,  995 
sensorial  sjraplomM.  i,  996 
Softening,    cerebral,   mental  symptoms   of,    i, 
995 
brain,  symptoms  of,  i,  lOli 

varieties  of,  i,  101 1 
cerebral,  i,  995 
inflammatory,  i,  996 
of  brain,  conditions  of.  i.  1018 

duration  of  life,  i,  1016 
of  intestines,  ii,  630 
of  stomach,  ii,  613 
red,  i,  996 

of  brain,  i,  1012 
symptoms  which  r^'fer  to,  i,  1014 
white  of  brain,  definition,  ii,  54 
yellow  of  brain,  i,  1017 
Soldiers'   forms   of  granulation  of  eyelids,  ii, 

236 
Solids  in  urine,  estimation,  ii,  742 

in  wines,  i,  973 
Solid  worms,  i,  178 
••Solidists,"  i,  56 
Solvents  of  gallstones,  ii,  720 

of  protein  subst.inces,  i,  229 
Sores,  venereal,  chnrneter  of,  i.  806 
Sounds,  natural  respiratory  and  vocal,  ii,  284 
of  heart,  ii,  289 

of  respiration  nnd  voice  in  health,  ii,  290 
of  voice,  morbid,  ii,  293 
pulmonary  percussion,  ii,  279 
thoracic,  morbid,  ii,  291 
Sources  of  degeneracy,  i,  276 
of  embolism,  ii,  398 
of  hoemoptyses.  ii,  532 
of  local  irritation  to  the  lungs,  ii,  569 
of  round  worms,  i,  160 
Spa,  mineral  water,  i.  793 
Spanaemia,  goitre  of,  ii.  421 
Spasm,  i.  987 

of  facial  muscles,  ii,  142 

of  mujicle,  deSnition  of,  ii,  141 

of  tensors  of  vocal  cords,  treatment  of,  ii, 

470 
of  the  bladder,  ii.  142 
of  the  glottis,  ii,   143,  467 
tonic,  i,  987 
Spasmodic  afithnia,  definition,  ii,  488 
cholera,  i,  61 1 
croup,  ii,  143 
tic,  ii.  94 
Spasms  in  region  of  spinal  accessory  nerve,  ii, 
142 
treatment  of,  ii,  142 
Specific  action  of  poi.«ons,  i,  334 
of  disense-poisons,  i,  337 
and  constitutional  diseases,  coexistence  of, 

i.  376 
disease  poisons,  i.  329 
cnu>e.«i  of.  i,  330 
communication,  i,  332 
deaths  from,  i,  342 
elements,  i,  333 
enthetic.  i.  363 
increane  of  \irus  in,  i,  371 
nature  of,  i,  327 
origin  of,  i.  329 
"active  principle*'  of.  i,  331 
theory  of.  i,  332 
exod:ttions.  i,  65 
fevers,  i,  326 


Specific  fevers,  condition  of  blood  in,  i,  342 
differences  of,  i,  240 
gravity  of  abdominal  viscera,  ii,  689 
of  brain,  i,  978 
of  brain  in  the  in.^ace,.  ii,  175 
of  dropsical  fluid,  i,  115 
of  urine,  ii,  742 
growths,  i,  66 
lesions  in  iritis,  ii.  250 
local  lesions,  i,  976 
morbid  poisons,  i,  330 
weight  of  kidneys,  ii,  690 
of  liver,  ii,  690 
of  spleen,  ii,  690 
yellow  fever,  definition  of,  i,  564 
Species  of  cancer,  i,  860 
"  Specificity  ''  of  certain  diseases,  i,  328 
Speculative  pathology,  i,  61 
Spermatia,  i,  221 
Sphacelus,  i,  104 
Sphygmograph,  ii,  312 

in  aneurism  of  aorta,  ii,  402 
in  epilepsy,  ii,  136 
its  application  to  the  arm,  ii,  314 
selection  of,  ii,  314 
usefulness  of,  ii,  320 
Spinal  apoplexy,  ii,  73 

accesisory  nerve,  spasms  in    region  of,  ii, 

142 
canal  affected  by  gout,  i,  791 
cord,  anatomy  and  physiology  of,  ii,  59.  60 
and  membranes,  diseases  of,  ii,  63 
inflammation  of,  ii,  63 
pathology  of,  ii.  69 
hemorrhage,  definition  of,  ii,  73 
pathology  of,  ii,  73 
symptoms  of,  ii,  73 
meningitis,  definition  of,  ii,  63 
diagnosis,  ii.  66 
morbid  anatomy,  ii.  64 
pathology  of,  ii,  63 
prognosis  in,  ii,  66 
symptom  of.  ii,  06 
treatment  of,  ii,  66 
symptoms  in  typhoid  fever,  i,  521 
Spiritual  theory  of  insanity,  ii,  172 
Spirometry,  ii,  276 
Spleen,  amyloid  disease,  ii,  430 
bulk  of.  ii.  690 
diseases  of,  ii,  422 
hypertrophy  of,  definitior^  ii,  424 
in  leucocythoDmia,  ii.  427 
measurement  of,  ii,  690 
waxy,  ii,  430  • 

weight  of.  ii.  689 
Splenitis,  definition  of.   ii,  422 
dingnoi;)  of.  ii,  423 
pathology  of,  ii,  422 
symptoms  of,   ii,  422 
treatment  of,  ii,  423 
Spontaneous  combustion,  ii,  843 
hemorrhage,  i.    1118 
origin  of  disease,  i.  329,  354 
Sporadic  diseases,   i,  354 

cholera,  i,  678 
Spores,  i.  221 

Springs,  mineral,  influence  of,  i,  792 
Spurious  forms  of  cow-pox,  i,  404 

liydrochepbalus,  i,  l(i08 
Sputa,  chemical  characters  of,  ii.  321 
microscopic  characters,  ii.  321 
of  acute  bronchitis,  ii.  322 
of  acute  phthisis,  ii,  323 
of  bronchial  catarrh,  ii,   321 
of  bronchiectasis,  ii,  322 
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Sputa  of  chronic  bronchitis,  ii,  322 

of  lung  gnngrene.  ii,  822 

of  plnstic  brunchitifi,  ii,  322 

tjpicfll  of  pneumunio,  ii,  32S 
St.  Helena,  ii.  871 
St.  Vitus's  dunce,  ii.  145 
"Stamps  of disense."  i,  62 
Starvation,  do.itb  by.  i.  281,  965 
"Stasis,"  causes  of.  i,  77 

meanin^r  of,  i.  73 
Statistics  of  diisenFe,  i.  51 
Stature  and  weight  of  bovs,  i,  896 
Stations  of  ariuy,  ndmis.^ions,  ii,  877,  878 
mortality,  ii,  882 

of  British  army,  ii.  867 
Sterelminthn,  i.  146,  178 
Stethoscope,  ii,  281 

circumstances    affecting    its    quality, 
283 

double,  of  Dr.  Camminn,  ii,  282 
of  Dr.  Lenred,  ii,  281 
of  Scott- Alison,  ii.  281 

province  or  uses  of,  i,  60 

qualities  of  a  good,  ii,  283 
Stethometers,  ii.  276 
Sthenic  fever,  i,  90 
Stiff-neck,  i,  777 
Stomnch,  chronic  ulcer  of,  ii,  617 

colic,  ii,  685 

condition  in  phthisis,  ii,  560 

congestion  of.  ii.  615 

diseases  of,  ii.  61 1 

disordered,  ii,  618 

glandular  degeneration  of,  ii,  614 

gout,  ii,  41 1 

softening,  ii,  613 
Stomatitis,  definition  of.  ii,  592 

pathology  of,  ii,  592 

(ulcerative),  definition  of,  ii,  592 
pathology  of,  ii,  592 
Stools  in  dysentery,  ii.  rt44 
Strobila  of  tipe-worm.  i,   185 
Stronjjj'lus  bronchiali"*.  i.   176 
Structural  eleuients  of  fun>;l.  i,  220 
Structure  of  eapill.tries.  i,  77 

of  choroid,  ii.  2a8 

of  conjunclivM.  ii,  216 

of  cornea,  ii,  24(1 

of  favus  cup.  ii,  820 

of  granulations  of  eyelids,  ii,  234 

of  iriji,  ii,  247 

of  pericardium,  ii,  325 

of  reiina,  ii,   2fi3 

of  sclerotic,  ii,   245 

of  tape-worm  ova,   i,  183 
Strumous  corneili^.  ii.  241 

ophthalmia,  ii,  221 

tumors  of  brain,  ii,  56 
Sturdy,  i.   193 
Subjective  sensations,  i,  54 

and  ohjeciive  ^ymptoms,  ii,  320 
Succu.-sion.  ii.  278 
Sudamina.   ii,  800 
Sudatoria,   ii.  800 
Sudden  death,  ii,  411 
Suffocalio  stri<lula,  ii,  440 
Suffocation,  death  hy.  i.  281 
Sugar  crystals  from  ili;ibrtic  urine,  i,  916 

destiuction  of,  in  blood,  i.  913 

di.ihelic.  estitn  ition  of.  ii,  741 

Ffhling's  test  f-.r.  i.  916 

in  wines,  i.  '.♦T-i 

secretion  in  tjepitic  cells,  i.  912 

Tronimers  test  f<>r,  i,  yi6 
Suicidal  mania,  ii,  183 


ii. 


Sulphuric  ncid,  estimation,  ii,  738 

pathology,  ii,  738 
Summer  complain^,  i,  680 
Sun  fever,  i.  562 
Sunstroke,  blood  in,  i,  1043 

body-tempera»ure,  i,  1046 

causes  of,  i,  1050 

conditions  of  its  oecurrence,  i,  1041 

definition  of,  i,  1040 

"in  quarters,'  i,  1049 

mode  of  death  in,  i,  1049 

morbid  anatomy,  i,  1048 

mortality,  i,  1047 

on  the  march,  i,  1041 

pathology  of.  i,  1040 

prevention  of,  i,  1052 

symptoms  of.  i,  1040 

treatment  of,  i.  1050 
Superficial  cerebral  extrarasatton,  i,  1034 

supp  unit  ion,  i.  96 
Suppression  of  urine,  causes  of,  ii,  790 

defined,  ii.  789 

diagnosis  of,  ii,  790 

prognosis,  ii,  790 

symptoms  of,  ii.  789 

treatment  of,  ii.  790 
Suppuration,  i.  94 

circumscribed,  i,  95 

diffuse,  i.  95 

fever  of,  in  smnll-pox.  i,  382 

marked  by  rij^or,  i,  89 

of  brain,  i,  1019 

of  the  heart,  ii.  358 

superficial,  i,  96 
Suppurative  arachnitis,  i,  996 

choroiditis,  ii,  259 

fever,  i.  734 

hepatitis,  ii,  690 

inflammation,  i,  94 

iritis,  ii,  249 

keratitis,  ii.  244 

treatment,  ii,  244 

nephritis,  causes,  ii.  786 
dffioition,  ii,  7.s5 
morbid  anat«Moy.  ii.  785 
patholoj^y  of.  ii.  785 
prognosis,  ii,  787 
.symptoms,  ii,  7s7 
treatment,  ii,  ">7 

pericarditis,  definition  of.  ii,  .336 
palho!o;;y  of,  ii.  ^^36 

phlebitis,  ii,  4lt» 
Suprarenal  cajtsules.  diseases  of,  ii,  432 
Surgical  fever,  i.  7.i4 
Suspended  aniin.ition  in  a  part,  i,   105 
Sweatinp,  colli'|U.itive.  i.  99 

sicki  es>.  ii.  ?ou 
Swelling  of  irifl.iunnalion.  causes,  i.  87 
"Swoon"'  in.-our\y.  i.  V34 
Sympathetic  choroidias.  ii,  259 

fever,  i.  >S 

herpe-.  ii.  >02 
Symptoiuatilogy.  i.  53 
"  Synjploiiis."'  i.  .'>•{ 
SympiiMij"  .iriii  c.iuse  of  myocarditis,  ii,  357 

cerebral  in  tyibii*.  i,  471 

cerebr<i.»;|  in  il.  of  w«>rnis.  i,   149 

cbaractei  i^tio  -if  nfurnl^i.i,  ii.    164 

cotiibin.iti"n   of,    rrffrable   to    »ufteDing.  i 
H'I4 

consiittiti-n  il.  <^f  infl  «mraali«>n.  i.  87 

general    •>{  rr,!.  c  mliis.  ii,  343 
t»f  inti  i:nir.ii:'«n.  i.  ^7 
of  j-e;  i-aidr  i*.  ii,  .i29 
of  pneumonia,  ii,  513 


Bymptomt.  fnnarni,  of  Ihane 


of.neino«--.n,lrlf.v, 


[.rrngiiii 
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i,  362 


ar  dlrrbixl*.  »,  70i 
offiolU,  tl,  AM 
afconitriUdilnr.  II,  TO! 
of  aonJanoIlTilit.  It.  IT 
of  DonaKiHlioB.  il.  SSS 
ofcov-pni,  l,^9i> 

of  cr 


I   1.40' 
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of  CTIM ll~  ,M-..„T„n,<;n.  il,  SI* 

of  .-r.Li-.i    7,-ii,„ij..i...  ii,  IBS 

ofiyfliri.,  ii,  m 

of  dtllrium  trtman*,  il,  B4T 


ipbthtrin,  I,  090 
induocd  h;  triofalnn  •pinvll).  i, 


ditord. 


islnb 


dlstoi 

dysentery,  11.  R53 
<^lun);lltoLl  uiDin,  il,  602 
einpyemit.  <i.  68^ 
■<[i<?>|>hn1iti9.  I.  9V4 
■nd'KiiiT^llit.  Ii.  343 
enlsrio  fovor.  I,  SI9 


iF  phaipbBtH,  ii,  T^l 
iiiluiie  broneboDiIa,  Ii.  411 

^LlrnlKia.  ii.  Hi 


]pij«..  ii.  5:i4 
.  atroph},  il.  :<72 


in.  ii,  US 
ii..n,   i.  SI 

,  i.  inn 


larjnfeiil  plllbi•i^  ii.  tiV 
lirynjiiiiitlua  mridulaii,  ii,  143 
loiid  polgonltiK,  Ii,  631 
Itftotj,  i,  871 
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Symptoms  of  leucooytbaBmia,  ii,  428 
of  locomotor  ntnxy,  ii,  84 
of  lumbo-nhdominul  neuralgia,  ii,  163 
of  lupus,  i,  8B3 
of  maiignnnt  cholera,  i,  656 

pustule,  i,  720 
of  mania,  ii,  182 
of  mastodjnia,  ii,  163 
of  mensles,  i,  428 
of  melancholia,  ii.  185 
of  migraine,  ii,  161 
of  miliaria,  ii,  800 
of  modified  smallpox,  i,  388 
of  mucous  laryngitis,  ii,  455 
of  mumps,  i,  705 
of  myoetomn,  ii,  830 
of  myelitis,  ii,  67 

of  necrosis  of  cartilages  of  larynx,  ii,  463 
of  neuralgia,  ii,  159 
of  oosophngitis,  ii,  609 
ofoxaluria,  ii,  754 
of  paralysis  from  hithyrus  sativus,  ii,  851 

of  the  insane,  ii,  192 
of  peritonitis,  ii,  723 
of  pharyngitis,  ii.  603 
of  phlegmasia  dolens,  ii,  415 
of  plague,  i,  582 
of  pleurisy,  ii,  578 
of  pneumothorax,  ii,  590 
of  puerperal  ephemera,  i,  750 

fever,  i.  748 
of  purpura,  i,  926 
of  purulent  ophthalmia,  ii,  224 

in  infants,  ii.  231 
of  pustular  ophthalmia,  ii,  221 
of  pulmonary  extravasation,  ii,  538 

phthisis,  ii,  555 
of  pysemia,  i,  741 
of  pyrosis,  ii,  628 
of  quinsy,  ii,  599 
of  remittent  ffver,  i,  594 
of  rheumatic  iritis,  ii,  254 

sclerotitiy,  ii,  245 
of  rickets,  i,  1^05 
of  rbthein,  i.  455 
of  rupture  of  henrt,  ii,  382 
of  Fcabie?.  ii.  8.J2 
of  fcarlet  fever,  i,  436 
of  sciatica,  ii.  101 
of  scrivener's  paKsy,  ii,  102 
of  scrofula,  i,  886 
of  scurvy,  i,  9.^2 
of  simple  meningitis,  i.  998 

scarlet  fever,  i.  438 
of  slouching  sore  throat,  ii,  601 
of  ^mall-pox,  i,  .'579 
of  specific  yellow  fever,  i,  564,  572 
of  spinal  hemorrhage,  ii,  73 

meningitis,  ii,  65 
of  splenitis,  ii.  422 
of  subarachnoid  hemorrhage,  i,  1032 
of  sunstroke,  i,  1040 
of  suppression  of  uiine,  ii.  789 
of  sui)puralive  nephritis,  ii.  787 
of  tape  worm  par.isites,  i.  200 
of  tet.'inus,  ii,  108 
of  thrush,  ii.  593 
of  typhlitis,  ii.  633 
of  typho-nuilarial  fever,  i,  607 
of  typhus  fever,  i.  463 
of  uric  acid  in  excess,  ii.  747 
of  yellow  softening  of  brain,  i,  1018 
sensorial  of  cerebral  softeninp,  i,  995 
spinal,  in  tvphoid  fever,  i,  521 
subjective  and  objective,  ii,  320 


Syncope,  death  from,  i,  280 
Synechia,  ii.  250 
Synocha,  i,  551 
Synovial  cysts,  i,  142 

rheumatism,  i,  776 
Syphilis  among  grenadier  guards,  i,  801 
army  medical  returns  relating  to,  i,  841 
antiquity  of,  i,  799 
blood  in,  i,  811 
course  of,  i,  81 1 
definition  of.  i,  799 
fever  of,  i,  8 1 1 
form  and  definition,  i,  802 
hereditary,  i,  802,  837 
in  armies,  i,  801 
incubation  of,  i,  810 
induration  of  glands,  i.  814 
influence  of  Contagious  Diseases  Acts,  i,  MI 
media  of  infection,  i,  817 
mercury  in,  i,  830 
pathology  of,  i,  799 
prevention  of,  i,  836 
primary,  i,  802 
proportion  constantly  in  hospital  from  ISM 

to  1869,  i.  801 
pseudo,  i.  810 

reduction  of  cases  since  1860  in  army,  i,  MI 
secondary,  i.  802,  813 
second  attacks,  i,  815 
tertiary,  i,  813 
treatment  of,  i,  829 
true,  i,  810 
vapor  bath  in,  i,  835 
Syphilitic  affections  of  fauces,  i,  815 
of  nails,  i,  822 
arteritis,  ii.  404 
bronchitis,  ii,   541 
choroiditis,  ii.  259 
cirrhosis,  i.  826 
I  cutaneous  affections,  i.  815 

I  deposit  in  lung  defined,  ii,  540 

epilepsy,  i,  826 
induration,  anatomy,  i.  805 
iritis,  ii,  249 
keratitis,  ii.  240 
larynx,  treatment  of.  ii.  460 
lesions,  anatomical  character,  i,  812 
evolution  of.  i.  812 
of  bones,  i.  823 
of  brail),  i.  82 J 
of  heart,  i.  822 
of  liver,  i,  ^2♦» 
oflunj^s,  i,  82«> 
of  testicles,  i.  822 
of  tongue,  i.  827 
poison,  nature  <»f,  i.  805 
sarcocele,  i,  822 
sclerotitis,  ii.  215 
sore,  hardening  of,  i,  805 

infectinsj  t'orm<  of,  i,  808 
ulcer,  i,  80.i 

of  larynx,  ii,  4o7 
ulcers,  de-cription,  i,  827 
.  Syphilization.  i.  828 

Syphilomata  of  brain,  ii,  57 
.  Syrup  of  the  plwivphates  of  iron,  quinine,  aB< 
strvchnia,  i,  IM.) 
System,  tnana^'euient  of.  in  di.<ease.  i,  967 

of  v-'Chtxds  of  medicine,  i,  56 
Systematic  medicine,  i,  297 
Systolic  ventricular  murmur,  ii,  309 


Tabes  <lor«alis,  ii,  S3 
mesenterica,  i,   876 
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Table?  relative  to  natural  rounds  of  respiration 

and  voio>^  in  health,  ii,  290 
Tabuliir  view  of   "  the   noinenolatare   of   dis- 
eases," i,  310 
Ta3nia  ncanthotrias,  i,  185 

echinococcus,  larva  of,  i,  188 
elliptioa,  i,  186 
flavopanctata,  i,  186 
marginata,  cysticercas  of,  i,  188 
mediocanellata.  i,  185 

cypticercus  of,  i,  187 
nana,  i,  186 
solium,  i,  179 

cysticercus  of,  i,  187 
Tape-worm,  nnatnray  of  segments,  i,  181 
development  of  embryo,  i.  184 
di.^semination  of  uva,  i,  181 
immature,  i,  186 
non-sexual,  i.  186 
ova,  feeding  animals  with,  i,  191 

^tructu^e  of.  i,  182 
parasites,  prevention  of,  i,  200 

symptoms  of,  i,  200 
proacolex.  i,  184 
prtiglottis  of,  i,  181 
scolex,  i,  184 
strobila  of,  i,  185 
treatment  of,  i,  20] 
Tea  nnd  coffee,  notion  of,  i.  963 
Tears,  profuse  flow  of,  ii,  218 
Temperament,  i,  374 
Temperate  zone  diseases,  ii,  855 
Temperature  contrasted  of  typhus  and  enteric 
fever,  i,  534 
correlation  of  pulse  and,  in  typhus,  i,  252, 

470 
diagram  in  enteric  fever,         30 
in  febricula.  i,  563 
in  hectic  fever,  i.  100 
in  measleii,  i,  426 
in  quotidian  ague,  i,  588 
in  relapsing  fever,  i,  556 
in  scarlet  fever,  i,  439 
in  tertian  ague,  i,  589 
in  typhus  fever,  i,  467  ^ 
differences  of  records  regarding  it  in  ty- 
phus, i,  468 
during  enteric  fevtir,  i,  525 
fluctuation  of,  i,  250 
form  for  recording,  i,  248,  249 
in  acute  pneumonia,  ii,  505 
in  ague,  i,  588 
in  children,  i,  252 
increased  in  tubercle  deposit,  ii,  562 
indicfites  convalescence,  heat,  correlation, 

with  excreta,  i,  259 
in  malignant  cholera,  i,  661 
in  modified  small-pox,  i,  389 
in  natural  small-pox,  i,  381 
measured  in  fever,  i.  242 
normal,  of  human  body,  i,  250 
of  body  and  pulse-trace,  ii,  317 
in  acute  pbihisit(,  ii,  566 
rheumatism,  i,  759 
in  dementia,  ii,  200 
in  erysipelas,  i,   727 
in  puralyKis  of  insane,  ii,  192 
in  pyscmiii,  i,  742 
in  sunstroke,  i,  1046 
pulse   and  respiration   in  pneumonia, 

ii,  499 
rules  for  recording,  i,  243 
range  of.  in  disease,  i,  253 
ranges  normal  to  certain  diseases,  i,  256 
scales  of,  i,  246,  247 


Tendency  to  bleeding,  constitutional,  i,  111 
Tension,  arterial  measure  of.  ii,  313 

feeble  pulse-trace,  ii.  319 

of  eyeball,  means  of  determining,  ii,  262 

strong  pulse-truce,  ii,  319 
Teratology,  elementary  facts  in.  i,  234 
Test  for  lardaceous  lesion,  i,  134 

of  i'ize  and  mobility  of  pupil,  ii,  248 

Fehling's,  for  sug.ir,  i,  916 

for  sugar  in  urine,  i,  916 

Trommer's,  for  sugar,  i,  916 
Testicles,  syphilitic  lesions,  i,  822 
Tetanus,  causes  of,  ii.  106 

definition  of.  ii,  105 

diagnosis  of,  ii.  110 

modes  of  death,  ii,  109 

morbid  anatomy,  ii,  105 

pathology  of,  ii,  105 

prognosis  in,  ii,  110 

symptoms  of,  ii,  108 

treatment  of,  ii,  110 
Text-book,  plan  of,  i,  51 
The  crisis  in  relapsing  fever,  i.  555 

heart  and  its  relative  parts,  ii,  307 

"rot,"  i,  203 
Theoiies  of  apoplexy,  i,  1022 

of  cholera,  i.  620 

of  inflammation,  i,  77 

of  jaundice,  ii,  712 

regarding  aneurism  of  heart,  ii,  380 
chorea,  ii,  145 

disoiders  of  the  intellect,  ii,  172 
gout,  i.  779 
insanity,  ii,  172 
malignant  cholera,  i,  611 
scurvy,  i,  931 
Theory  of  medicine,  i,  50 

of  specific  diseases,  i,  332 
Therapeutics,  i,  50,  326 
Thermometer,  clinical  mode  of  use.  i,  245 

usefulness  in  diagnosis,  i,  242 

verification  necessary,  i,  244 
Thoracic  disease,  cough  in,  ii,  323 

expres^ion  of  countenance  in,  ii,  324 

general  symptoms,  ii,  320 

morbid  sounds,  ii,  291 

pain  in,  ii,  323 

palpitation  in,  ii,  323 
Thorax^  inspection  of  form,  ii,  276 

its  shapes  as  signs  of  disease,  ii,  275 

movements  of,  ii,  277 

organs,  situation  of,  ii,  267 

regions  of,  ii,  266 
Thought,  power  of  expressing,  perverted,  i,  991 
Thrombosis,  i,  734,  738 

and  embolism,  pathology  of,  ii.  398 

circumstances  tending  to,  ii,  398 

definition  of.  ii.  398 

in  veins,  ii.  411,  414 
Thruch,  definition  of,  ii.  593 

pathology  of,  ii,  593 

symptoms  of,  ii,  593 

treatment  of,  ii,  593 
Thyroid  gland,  diseases  of,  ii,  416 
Tinea  circinatuB,  ii,  814 

deoalvans,  ii,  817 

pathology  of,  ii,  817 
treatment  of,  ii,  818 

favosa,  definition  of,   ii,  818 
pathology  of,  ii,  818 

sycosis,  ii,  814 

tonsurans,  ii.  813.  814 

versicolor,  definition,  ii,  824 

treatment  of,  ii,  825 

Tongue,  abscess  of,  definition,  ii,  597 
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Tongue,  disenses  of,  ii,  595 

hypertrophy  of,  ii,  698 

syphilitic  lesions,  i,  827 

tie.  ii,  598 

ulcer  of.  ii,  596 

vusculnr  tumor  of,  ii,  598 
Tonic  spsMiii,  i,  987 

treatment  in  scrofula,  i,  903 
Tonsils,  enl>ir|;ed.  definition  of,  ii,  601 

pathology  of,  ii,  601 

treiitmenl  of,  ii.  601 
Tophaceous  depusits,  i.  780 
Tophi,  i,  780 

Toplitz  mineral  waters,  i,  793 
Touch,  noruiail  diistance,  limits  of,  i,  988,  989 

perversion  of,  i,  988 
Trachea  and  bronchi,  diseases  of,  ii,  470 
Tracheophony,  ii,  286 
Tracheotomy  in  contraction  of  larynx,  ii,  463 

in  croup,  ii.  446 

in  diphtheria,  i,  695 

in  laryngitis,   ii,  454 

in  pam lysis  of  vocal  cords,  ii,  469 
Trnn.oplanting  germs  of  skin,  i,  93 
Transudation  through  capillaries,   i,  108 
Traumatic  choroiditis,  ii,  259 

hemorrhage,  i,  108 

iritis,  ii.  249 
Treak  Farook.  i,  956 
Treatment,  antiphlogistic,  nature  of,  i,  288 

as  regards  infl.uiimndion,   i,  288 

(dietetic),  of  apoplexy,  i,  1038 

dietic.  ii.  495 

of  constipation,  ii,  689 

eliminative  of  malignant  cholera,  i,  671 

indicationii  in  iritis,  ii,  252 

of  a  common  cold,  ii,  470 

of  ab8Cf>^i*  of  cheek,  ii.  594 
of  liver,  ii,  694 

of  acne.  ii.  810 

of  acute  atrophy  of  liver,  ii,  700 
Hri^hl?  disease,  ii.  7<>5 
hytlroce|ihalus.  i,   1008 
laryngitis,    ii.  Ab'A 
rheuin.it i.-m.  i,    7t>7 

of  Ailili-on  s  (li>e:i>'e.  ii.  438 

of  adherent  j>erioardium,  ii.   338 

of  Jigue,  i.  .')'.>  I 

of  au^•u^ro<si^,    ii,   2t')6 

of  aoiTini.-i,  i,   IM.') 

of  angina  pectori}*,  ii,  387 

of  aoitic  Jit.furisin.  ii,   405 

of  a  I  oplexy,  i,    lo:',rt 

of  artcriii.«.  ii.   3'.>2 

in  arthritic  iiiiis,  ii,  256 

of  a.-citff,  ii.  72".> 

of  usihina    ii.  4il4 

during  intervnl,  ii.  404 

of  benign  growihs  in  larynx,  ii,  466 

of  berihei  i,  i,  Hot) 

of  bronrhiiil  cat:irrh.  ii,  471 

of  cancer,  i,   M.')!* 

of  cancrum  oris.  ii.  .V.K^ 

of  ciipiijjiry  bronchiti-,  ii.  480 

of  ca>ts  oi   bronohi.-il  lubes,  ii,  486 

of  c;it;ilep-y.    ii,    I5S 

of  oatarrh.il  pneumonia,  ii.    220 

of  cerebro  .«pin.il  meningiti.^,  i,  503 

of  chick  en -pux.  i,   423 

of  chloro.<i.«,  i,  '.'IS 

of  choler;!  int'.intuin.  i.  083 
morbu.".  i,  tihO 

of  ch<ire:i.  ii,  !.')(• 

of  chorniditi.'i.  ii.  2«i2 

of  chronic  liright'd  discafte,  ii,  782 


Treatment  of  chronic  pTsemia,  i.  745 

bronchia]  catarrh,   ii.  481 

glandular  laryngitis,  ii,  467 

gout.  i.   792 

bydroc4>phala9.  ii,  52 

laryngitis,  ii,  456 

malarial  toxsDrai.^.  i,  604 

rheumatism,  i.  778 
cirrhosis,   ii.  706 
colic,  ii,  685 
congested  liver,  ii.  702 
conjunctivitis,  ii,  218 
constipation,  ii.  687 
contraction  of  larynx,  ii,  463 
cretinism,  i.  910 
croup,  ii,  445 
cy^tilis.  ii,  793 
deiiiium  tremens,  ii,  849 
dengue,  i,  460 
diabetes,  i.  920 
diarrhcea,  ii.   680 
dilatation  of  bronchi,  ii,  488 
diphtheria,  i,  694 

diseases  of  larynx  and  pharynx  by  at#- 
mizcd  fluid,  ii.  ft06 
dropsy  of  pericardium,  ii,  ZZ9 
dysentery,   ii.   658 
dyspejisia.  ii.  625 
ecthyma,  ii.  810 
eczeiua.  ii,  806 
elon;:ated  uvulu,  ii,  602 
emphysema,  ii,  540 
encephalitis,  i.  995.  1016 
endocarditis  ii,  346 
enlart;ed  tonsils,   ii.  601 
enteric  fever,  i.  542 
enteritis,  ii,  632 
epilepsy,  ii,   136 
equinia  mliis.  i.  718 
ergotism,  ii,  842 
ery>ipela.<.  i,  732 
erythema,  ii    7it7 

exoj.hth.iluiic  bronchocele.   ii,  421 
f.icial  pai:iiy.'«is,  ii.   |0l 
fatly  degeneration  of  heart,    ii.  378 

liver,  ii,  707 
febrieula.  i.   5ri4 
fever,  i,    L'S.'i 
g:llI^lone.-.  ii,   720 
giingtene  of  lun;:s.  ii,  531 
ga.»;trii'  ulcer,  ii,   619 
gastritis,  ii.  •»!  7 
glander.--.  i,  7  l<» 
glo«i>iiis,  ii.  y.h\ 

J:l«>^so.|:llynJre:ll  paraly«i«,  ii,  105 
got.orrrML'al  iritis,  ii.  *2bS 

ilieuuiiiti.'-m.  i,    776 
goitre,  ii     4 JO 
gout.  i.    7h7 

jrranul.ir  ophthalmia,  ii,  238 
lia'mo|ty.<i.«»,  ii.  h.ib 
hu'inateme"^!.-',  ii.  622 
liiC'iuMtoiua  i)(  du>a  mater,  i.  1040 
l.aemai wria.  ii.  7f<'.» 
ii;iy  a^lhtni,  ii.  4. ".9 
he.nl.iche  in  typhus,  i,  484 
hemiplegia,  ii    7t» 
iietnon  lia;:es.  i.    1 14 
hepaiiii"*.  li    t»l'2 
herp*'S.  ii.  S»»2 
hoMjiing  ctMi^h ,  i^  70] 
n  h\<lr«>ptio»iia.  ii.   I2tl 
hydiorichi-.  li,  ftti 
h>drothi>r;ix    ii.  iti<t\ 
hypertrophy  of  heart,  ii.  369 
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rii^-"<*.    -^-T^v   -• -.ix'.»— h'*'*     .  *^"ri  TTiori-bil  ferer.  i.  506 

*-i"'=-        — ♦  ioiiDanttjfrom,  in  tbe  AiDeriennarmiee 

daring  the  Rebellion,  i,  462 
ia  ^h'Mren.  i,  525 
in  Indi*.  ii,  874 

ia  :he  I'nited  States  army,  i,  542 
oiijin  of,  i,  537 
srofvaifation  of.  i,  537 
pabe  in.  i,  90.  98 
_  Ki.  510 

~  ffmpcitmf,  i,  510 

-         —        _  -7Ti«.5f  f*Ter,  i.  90 

.    .     -"..    ~  TT-iTmi-aM thrill  ferer,  i,  607 

innr.ijrnieil  characters  of,  i,  608 
^-»t    :_    :_    j>i.  iediiiricn  of.  i.  607 

infftiirr  oC  i.  607 
^ympctiou  of,  i,  607 
rretttmeot  of,  i,  608 
T_L^-*_    .     i-^     y  Tj^va,  abortive,  i,  528 

and  enteric  fever,  differences,  \,  507 
ambuliiti)riu9,  i,  523 
canlinc  lesion,  i.  474 
,:;  cerebnil  itjmptoms  in,  i,  471 

eompiication.<<.  pulmonary,  in,  i,  473 
ezantbeiuaticus.  i,  508 
general  indicationj<.  i,  470 
meaning  of  term,  i,  460 
fever,  complications  in,  i,  470 
condition  of  blood,  i,  478 
correlation  of  temperature  and  palM, 

i.  470  t 

de&nition  of,  i,  460 
deliriam,  treatment  of,  i,  484 
differences  regarding  records  of  lem- 

perature.  i.  468 
eruption  in,  i,  464 
favorable  signK,  i,  477 
historical  notice,  i,  461 
.«       ?.:;     irraD^e-  modes  of  fatal  termination,  t,  477 

origin  of,  i.  486 
phenomena  of,  i,  463 
prognosis  in,  i,  474 
propagation  of,  i.  486 
symptoms  of,  i,  463 
temperaiture  in.  i.  406 
treatment  of,  i.  4 78 
unfavorable  gigns,  i,  4  77 
TTptcal  forms  <if  paralysis,  ii.  74 

ful<e  trace  of  mitral  regurgitation,  ii,  351 
r.idial  pube-trace,  ii,  315 
n^nge  of  body-temperature  in  pneumonia, 
.  >»  ii,  oOi) 

of  temperature,  i,  256 
^  -v^(eui  in  cntMrrhal  pneumonia      i,   512 

ryr-.^oj.i.  ii,  545 
.  "'in  '■'f  br.iin,  ii,  56 

;he<ir»es  regarding  the  change,  ii.  545 
.**.  r^'''.'m»l«'U;*,  ii,  515 

ryr.xMne.  ii.  602.  714 

Its  pathological  relations,  ii,  755 

Veer.  !r«5tric,  ii,  617 
meaning  of.  i,  02 
o:'  Iirynxv  definition   of,  ii,  457 
o:*  pharynx,  ii.  604 
t.f  *tom:ich.  chronic,  ii,  617 
of  the  tongue,  definition,  ii,  596 
treatment  of,  ii.  597 

V*.cerali'.>n.  syphilitic,  i,  802 
aiivance  «»f,  i,  92 
cic.iUix,  i,  U3 
meaning  of,  i.  92 
of  bowel  in  dysentery,  ii,  646 
■)f  the  heart,  ii,  358 

I.  Ctffative  inflammation,  i,  91 
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Uloeratire  inflammation,  sites  of,  i,  93 

stomatitis,  definition,  ii,  592 

patliolngy  of,  ii,  592 
Uloeroaii  phtbins,  ii,  545 
Ulcers  of  enterio  fever,  i,  514 

syphilitic  description  of.  i,  827 
United  Kingdom,  sickness  and  mortality,  ii,  867    Vaccination  Acts,  i, 


Uvala,  elongated,  causes  of,  ii, 
definition,  ii,  602 
pathology  of,  ii,  602 
symptoms  of,  ii.  602 
treatment  of,  ii,  602 


602 


406 


Urate  of  ammuniu,  i,  231 

of  sodtt  in  gout,  i,  780 

in  stellflB-form  crystals  in  gout,  i,  784 
Urates,  concretions  of,  i,  230 
Urea,  estimation  of.  ii.  734 

in  blood  and  brain,  i,  985 

Mr.  Ilaugh ton's  table  for  estimating,  ii, 
736.  737 

pnthnlogy  of.  ii.  738 

Mr.  Haughton's  table  for  determination  in 
urine,  i,  260,  261 
Unoacid,  i.  231 

calculi,  ii,  748 

concretions  of.  i,  230 

diathesis,  ii,  746 

estimation  of,  ii,  739 

forms,  ii,  745 

in  exce.«8,  diagnosis,  ii,  748 
prognosis,  ii,  748 
treatment,  ii,  748 

pathology  of,  ii,  740 

symptom  of  excess,  ii,  747 
Urinary  fiystem,  diseases  of  (list),  i,  318 

diseases  of.  ii,  730 
Urine  and  the  kidney,  ii,  730 

amount  of  albumen,  ii,  779 

biliary  acids  in,  ii,  713 

blood  pigment  in,  ii,  756 

oasts  in,  ii,  779 

summary  of  results,  ii,  781 

composition  of,  ii,  731 

constituents  of,  ii,  731 

containing  albumen,  ii,  757 
fungi,  ii,  756 

crystals  of  sugar  in,  i,  916 

deposits  in,  ii,  742 

determination  of  urea,  i,  260.  261 

estimation  of  saline  matter,  ii,  742 
of  solids,  ii,  742 

examination  in  Brigbt's  disease,  ii,  778 

in  acute  Bright's  disease,  ii,  763 
bronchitis,  ii,  476 
rheumatism,  i,  759 

in  ague,  i,  590 

in  anaemia,  i,  944 

in  chorea,  ii,  148 

in  diabetes,  i,  916 

in  diphtheria,  i,  688 

in  dyspepsia,  ii,  625 

in  enterio  fever,  i,  532 

in  fever,  i,  266 

in  jaundice,  ii,  713 

in  malignant  cholera,  i,  661 

in  pneumonia,  ii,  502 

in  scarlet  fever,  i,  441 

in  the  insane,  ii,  176 

microscopic  ex-imination,  Ii,  742 

mode  of  examining,  ii,  761,  762 

passed  in  Bright*s  disease,  ii,  773 

pathology  of  chlorides,  ii,  733 

specific  gravity  of,  ii,  742 

supprew>ion  defined,  ii,  789 

volumetric  analysis,  ii,  732 
Urozanthin.  1,  129 
Urticaria  defined,  ii,  797 

pathology,  ii,  797 

treatment  of.  ii,  797 

TArioties  of,  ii,  797 
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Acts  of  1867,  operation  of,  i,  415 

and  revaccination,  i,  418 

characters  of  cicatrix,  i,  418 

evidence  for  good,  i,  408 

impairment  of  its  power,  i,  407 
of  its  influence,  i,  411 

its  influence  for,  i,  408 

Jenner's  discovery,  i,  399 

markH,  number,  and  quality,  i,  419 

modifications  from,  i,  388 

nature  of,  i,  405 

operation  of,  i,  415-417 

perfect  or  imperfect,  i,  409 

protective  influence  of,  i,  407 

Royal  College  of  Physicians  on,  i,  415 

selection  of  lymph  for,  i,  420 

signs  of  successful,  i,  417 

spurious,  results  of,  i,  414 
Vaccine  lymph,  nature  of,  i,  405 

virus,  deterioration  of.  i,  413 
Valve  disease,  chronic,  definition  of,  il,  347 

leading  to  dropsy,  ii,  353 

lesions  which  cause,  ii,  347 

pathology  of,  ii.  347 

prognosis  in,  ii,  353 

symptoms  of,  ii,  352 

treatment  of,  ii,  354 
Vapor  bath  in  syphilis,  i,  835 
Varicose  veins,  hemorrhage  from,  i,  109 
Varicosities  of  rectum,  ii,  662 
Varieties  of  chronic  laryngitis,  ii,  456 

of  acne,  ii,  810 

of  cretinism,  i,  908 

of  brain  softening,  i,  1011,  1012 

of  dementia,  ii,  189 

of  disorders  of  the  intellect,  ii,  172 

of  eczema,  ii.  805 

of  erythema,  ii,  796 

of  herpes,  ii,  801 

of  iritis,  ii.  249 

of  keratitis,  ii,  240,  241 

of  lichen,  ii,  797 

of  local  paralysis,  ii,  93 

of  mania,  ii,  182 

of  melancholia,  ii,  187 

of  neuralgia,  ii,  159 

of  pemphigus,  ii,  803 

of  pneumonia,  ii,  497 

of  psoriasis,  ii,  798 

of  sclerotitis,  ii,  245 

of  small-pox,  i,  379 

of  suppurative  keratitis,  ii,  244 

of  urticaria,  ii,  797 
Variola  ovina,  i,  402 
Varioloid,  i,  388 
Vascular  corneitis,  ii,  241 

system  in  cirrhosis,  ii,  704 

tumor,  of  tongue,  ii,  598 
Vegetable  supply  on  shipboard,  i,  940 

fuod  deficient  in  scurvy,  i,  936 
Veins,  clots  in  peripheral,  ii,  413 

diseases  of,  ii,  410 

embolism  of,  it,  411 

jugular,  pulsation  in,  ii,  801 

phlebolite  of,  i,  127 

thrombosis  in,  ii.  411,  414 

varicose,  hemorrhage  from,  I,  lOf 
Venereal  affeotions,  i,  800 
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Yeoerail  diMdiMf .  i,  $02  ! 

letionn,  direetioo«forre«Ofdiii}^emM«,  i,  8M  ; 

poUoDf.  eooelofioiu  r^^rdingf  i,  8#4 

riruf.  dualitj  of,  i,  807 
Venom,  ebemieal  analjiis  of.  i,  368 

eolobrioe,  •ffeetf.  i,  3M 

eroUlide,  •ffBcta  of,  i,  ZM 

difference  from  fpeeifie  disMwe  powon,  t,  371 

difference*  in  action  on  blood,  i,  3M 

effects  of  rftttlenuike  (erdalida) ,  i.  3641 

nature  of.  tecreted  by  lerpenU,  i,  365 

of  bongarai.  i,  369  I 

of  cobra,  effects  of,  i,  368 

of  daboia,  i,  369 

of  serpents,  i,  366  ; 

serpent,  antidote  none,  i,  370 

Fpeeifie  description  of,  i.  366 

liperine,  effects  of,  i.  366 
Tenons  embolism,  causes  of,  ii,  414 

mormurs  in  ansemia,  i,  943 
Ventilation  and  deficient  lung  function  a  eaiue 

of  scrofula,  i,  890 
Ventricles  and  auricles,  position  of.  ii,  295 
Ventricular  cerebral  eztrarosation,  i,  1024 

diastolic  murmurs,  ii,  309 

systolic  murmurs,  ii,  309 
Vermes  cuourbitini,  i,  182 
Vesiculnr  parasites,  i.  186 
Vibratile  tremor,  ii,  278 
Vibrionic  theory  of  cholera,  i,  619 
Vichy  waUrs,  i,  792 

Viper  (lar^e,  of  India),  effects  of  poison,  i,  369 
Viperine  Tenoro,  effects  of,  i,  306 
Vircbow's  description  of  atheroma,  ii,  393 
Virus,  incrense  of,  in  specific  disease,  i,  371 

specific  of  small-pox,  i,  377 

tranpformntion  of,  i,  371 

reneretil,  two  kinds,  i,  807 
Viscera,  bulk  of  uhdoniinal,  ii,  689     • 

of  the  ohe^t.  relation  to  chest-walls,  ii,  2AA 

relation  to  wii]I.«  of  abdomen,  ii,  AlO 

weight  of  abdominal,  ii,  680 
Vision  impaired  in  keratitis,  ii,  241 
••Vitali.HtH."    i,  5« 
VitiliKO.  ii.  HI8 
Vivisectiont*,  i.  68 
Vocal  and  respiratory  sounds,  natural,  ii,  284 

cords,  pa^aly^if<  of  muscles  of,  ii,  4ft7 

paralytic  aflfection  of  muscles,  ii,  457 

fremitus,  ii,  278 
Voice,  auscultation  of,  ii,  285 

chanj^es  of,  ii,  288 

sound",  raorhid,  ii,  293 
Volumetric  analysis  of  urine,  ii,  732 
Voluntary  motor  fibres,  paralysis  of  facial,  ii,  96 
Vomit  (blark)  in  yellow  fever,  i,  57.') 

(white)  in  yellow  fever,  i,  575 
VomitinfT  a  .symptom  of  cerebral  disease,  i,  983 

and  pur){inf;  in  malignant  cholera,  i,  664 

gastric  or  hepatic,  i,  984 


Walls  of  chest,  relation  of  heart  and  vessels  to 

the.  ii,  204 
■Wasting  a  signal  of  scrofula,  i,  898 

disea.««es,  i.  875 

palsy,  treatment  of.  ii,  91 
^Vater,  cold,  in  fover  treatment,  i,  283 

daily  amount  required,  i,  960 

"on  the  chest,''  ii,  584 

quality  of,  a«<sociated  with  goitre,  ii,  416 

retnined  in  fever-hody.  i,  265 

use  of,  in  constitutional  disease,  i,  970 
"  Water-cure,"  i.  070 
Watering  of  the  eye,  ii,  218 
Waxy  disease,  i,  \-*i 

kidney,  ii,  770 


iL  7«9 

spleen,  ii.  434 
Wesk  rerpiratioo.  it  2S6 
Weed,  definitioa  of.  t,  75# 
Weigfali^  tbe  body,  tmlaaecs.  iL  ~3I 
Weiglit  and  bulk  of  loogf  aad  heart,  ii,  3H 

and  ftatsre  of  boys,  t  S96 

loM  oC  inarrofala    i.  d99 

progreRrive.  in  scrofula,  i.  SVf 

of  abdoninal  rij««ra,  ii,  689 

of  brain,  i  97S 

of  kidneys,  ii.  690 

of  lirer.  ii.  690 

of  organ*  in  relation  to  body.  ii.  6?9 

of  spleen,  it  690 

of  the  body.  i.  895 

rpccific.  of  kidneys,  ii.  690 
of  lirer.  ii.  690 
of  spleen,  ii.  690 
West  African  stations,  ii.  870 

India  stations,  ii.  869 
White  softening  of  brain,  deftnitioa  of.  ii.  M 

pathology,  ii.  54 

** spots.'*  its  derelopoa^nt  on  heart,  ii.  Z> 

on  pericardium,  ii,  328 

swelling,  ii.  414 

vomit  in  yellow  ferer,  i,  575 
Wiesbaden  waters,  i,  793 
Wildbad  waters,  i.  793 
Windward  and  Leeward  command,  it.  S69 
Wines  and  beer,  adulterations  of.  i,  974 

acidity  of.  i.  972 

alcohol  in.  i.  972 

properties  oC  and  use  in  disease,  i,  970 

solids  in,  i,  973 

sugar  in,  i,  973 
Witness-box.  conduct  of  physician  in.  ii,  201 
Work  in  relation  to  food,  i,  958 
Worms,  cerebro-spinal,  symptoms  of.  i.  149 

round,  generation  of.  i,  150 
incuV)ation  of  era,  i,   151 
ova  of,  i.  150 
source  of,  i.  150 
tenacity  of  life,  i,  151 
treatment  of  those  infested  by.  i.  X'^ 

solid,  i.  17s 

tank,  of  India,  i,  173 
Wounds,  poisoned,  i.  .'^23 

definition  of,  i,  ^{63 

varieties  of.  i,  372 
Wrist-drop,  ii,  838 

Yellow  fever,  black  and  white  vomit  in,  i.  575 
(malarious),  definition  of.  i,  6uS 

soil  in  relation  to.  i,  610 
(specific),  definition  of,  i,  564 

incubation,  i,  567 

pathology  of,  i.  564 

prevention  of,  i,  579 

prognosis  in,  i,  576 

propagation  of,  i.  569 

symptoms  of,  i,  564,  572 

treatment  of,  i,  576 

types  of,  i,  573 
softening  of  brain,  definition  (f,  i,  1017 

diagnosis  of,  i,  1018 

pathology,  i,  1017 

symptoms  of,  i.  1018 

treatment  of,  i,  1018 
tubercle,  i.  8S0 


i  Zitman's  decoction,  i,  834 
Zonular  sclerotitis,  ii,  250 
.  Zymotic  diseases,  i,  307 
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